















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































*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~NO0C UMb LW HO

p—

12
13
14
15
16
17
20
21

22
23
24

26
27
30
31
32

KH

57
60
61

0 u

0 0

0 20000
0 0

0 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

0 u

0 0

0 u

33
2_
0
0

0

1027
0

u Call word

Call word
Call word
word
= Call word
= Call word
= Call word
= Pseudo op

>
= Call word

S E S g sSgqg s s P
"
(o}
[+3]
—
-—

of ™If" sentence line number

of K subscript

of My

of J

of MI

of I

of Z, modulus

of Z, modulus

call word of call word of X

60000] —This puts X into 60000

1016

Q
17 &

Lw_l

Call word
Call word
Call word
Call word

S 2=

u = Pseudo op

of J subscript
of Mt

of I

of Z, modulus

call word of call word of Y

1020| —This puts Y into 60001

60001,
A
1000
v
1

Op File

3
26
0

Is X > Y?
v = Call word

of line no. of 1lst test. X< Y.

Temp storage 60000 equated to this address

by processor.

Temp storage 60001 equated to this address

by processor,

u = Call word
Running prog.
u = Call word

*If - X(i,j, k) < =Y(i,j) jump to sentence 37TA.

1025

of ™If"™ sentence line number.
length including 2 temporaries
of line number of test



< First test
> Second test

No 3rd line number
X and Y are not subscripted variables.

1000
1001
1002
1003
1004
1005
1006

1007

1010
1011
1012
1013

[ep)]
c

OB WwhdD—~O

57
60
61
62

*If X < Y jump

0 u

0 20000
0 0
0 0
Line Number
MJ 0
TP u
TP u
TP 60000
TJ 60001
EJ 60001
MJ 0
10 0
MJ 0
10 0

0 u

0 0

0 u

0 u

20
12
0
0
0

1013

60000 u

60001
A

*Example 3

Call word

=
1]

X

Y
Call word
C

u all word

1007 Is X < Y?
1000 Is X > Y?

v

1
v

(]

v = Call word
X> vV,

v = Call word
X< Y.

of "if" sentence line number

of line number of 2nd test.

of line number of lst test.

Temporary (60000)

Temporary (60001)

Ist line of next sentence coding

2nd line of generated program of next

sentence
Op File
u = Call word
u = Call word
u = €all word

of "if" sentence line number

of 2nd test line number
of 1st test line number

to sentence 67, if X > Y jump to sentence 33A.
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L30T

Line number to 6th

MJ 0 30000 to Ist

line of prelude

line of object program

I

Clear 4th and 5th
lines of prelude

!

Flow Charts for

Is X a subscripted
variable?

No

T0 61... NI
to output

00 20000 00000

to third line j<—1 Setups

Yes/ Is X a dummy
function?

No

TP call word 60000
to output

If Generation

Put call word of sub-
scripted variable in

Put 10000 in u of stored
line,

Call word to u of
stored lines
SA 30000 17

Op File and up count [—> -

of relative constants SA 30000 17

in prelude
Subscript data to gigyw:‘:‘: ‘;g “"")g'}]“s of]
temporary storage | { . ored instractions:

|

TJ 30000 30000
DV 30000 q

Generation of coding
for subscripted vari-
able

TP 30000 60000
to output

of prelude
No Is X a
constant?

Is absolute value Is negative value

of X desired? of X desired?

l“’s J, Yes
TH 60000 60000 TN 60000 60000

10 output to output

/
TU 61_.. NI Yes / Is Y a dummy No / Is Y a subscripted
to output ; function? variable?

lNo

o : TP call word

to output

60001

te value
ed?

Is absolu
Y desirs

M 600D1 60001
to ojitput

Yes

Put call word of sub-

Is Y d scripted variable in
Yes, s Y a pseudo-op No .{ 0p File and up count of,
subscripted variable? relative constants in

prelude

No's

Store call word of

variable given 10000 _.

call word

Up count of relative
constants used

* Reco form of generated coding used
throughout in these flow charts for

clarity.

Actual instructions

handled are in octal form,

Have any relative
‘)Gnstants of 10000 t@ﬂ"_) z:zrégo??né" uof
Line,
SA 30000 17

been used?

Store call word of
variable given
10000 relative con-
stant call word

Up count of rela-
tive constants used

lYES

Call word to u of
stored line:
SA 30000 17

Is negative value
of Y desired?

TN 60001 60001
to output

I5 there a
setond test?

Is there an uncon-~
ditional jump?

Yes Is there a

second test?

What kind of first
test is it?

Yes

Put 10001 in u of
dumy line,
SA 30000 17

l

Store call word of

variable given 10001
@(—— relative constant
call word

7)

Call word of modulus

of array put in u of

stored instructions:
TJ 30000 30000
DV 30000 gq

l

Subscript data to
temporary storage

J

®(__ TP 30000 60001
to output

¥ou

Generation of coding
for subscripted
variable

TJ 60001 100X+
to output

3 EJ 60001 100X+4
to output

i)
Count of 3 to j
counter of *10" [€ s
lines

|

nconditional
ump line number
ubroutine

First test line
number ,subroutine

Second test line
number subroutine

()




8201

Line Number Call Werd Subroutine

Getting call word Call word to v of Call word to KI check for illegal MJ 0 Call word 1001
k of line number —>1 te:go(t)ary holding L 0p File > line numbers > line to output 1 line to output
® 60000 A TJ 60001 30000 100X + 2 to v of -
<. || put in temporary preceding storage Line to output) | #s 0 1000 Line to outputh—s
to output storage r " to temporary P!
line storage
First Test Line Number Subroutine
MJ 0 30000 Line number of 1st Line number call TP 60000 A
to temporary test obtained t—>1 word subroutine to output —> to temporary
storage storage
Second Test Line Number Subroutine
MJ 0 30000 Lire number of 2nd Line number call Exit
to temporary }»-—) test obtained —3> word subroutine
Entry storage
Unconditional Jump Line Number Subroutine
MJ O 30000 Line number of un- Line number call
to temporary — cgnd@ti:nal Jjump word subroutine
storage obtaine
> TP 60001 A _| TP 60000 A
? G o ey mar]
to output storageo y to output to temporary storage
.< > TP 60000 A
@ ™ 60001 A TJ 60000 1000 . ~N= TJ 60001 1000 .
to output us)t;erzggmry to output to temporary storage

Subroutine to Put Line in Output

Store line in
buffer region

>

tion so next line will
go in next address

Alter preceding instruc-|

1st test line
number subroutin

1 count to counter
of "10 lines™

EJ 60001 30000

@

Up count of lines
in the form 100X

Line to output

2 9 kb

TP 60000 A TJ 60001 30000 100X + 2 to v of
to output [—>Jto temporary storage 29 storage line

TP 60000 A EJ 60001 30000

to output [—>Tto temporary storage

Unconditional 1st test line 2 to counter of
jump line no. number subroutine *10 lines"
subroutine
TP 60001 A TJ 60000 30000

(::) > to output [—>to temporary storage -—).




6c01

Subroutine to Generate Coding for a Subscripted Variable

Is number
of subscripts
one?

No

Is number
of subscripts
two?

Is number
of subscripts
three?

4 Subscripts

Sp 30000 O
to temporary
storage

Yes Yes Yes
L subscript call
SP oail word O SP call gord 0 SP call gord 0 word to u of
of I of of storage line
to temporary to output to output VA call call
Line ;o word  word
@ MA 30000 30000 MA 30000 30000 output > of Ky of K
to temporary to temporary to output
(5 I
DV call q TJ call  1oox+Q MA call  call MA call call
word of word of Line to word word word  word
modulus modulus output of Iy of I of Jy of J
to output to output to temporary
storage to output
SA call word 17
of address TU A NI
line of array Not={ TP 60000 A EJ 60001 30000
to output to output Ls| to temporary
storage
Exit
> | TP 60000 A TJ 60001 30000
to output > ggO::rggorary ‘ @




Termination Subroutine

ocot

Sentence call Two relative Compute number of Compute running
word to u of 1st constant call lines subject to program length in-
line of Op File words put at end address modifi- cluding temporaries
of generated cation and store and store in 2nd
program in 2nd line of line of Op File
prelude
Sentence call
word to u of Compute proper jump Com
- pute number of
I:tlléne of zzgrzrggeFlig— number of line rel- lines generated
prelude 9 ative to 1000 that routine including
erated routine K—{,i11 go to next UNI-[€{"10 lines" and prel-
l on tape CODE instruction, ude and put this
Have zero relative \ Yes Put no. in v of 1lst number in 1lst line
constants been used? @ line of object program| |of prelude

\
Exit

l No

Has only one rel
tive constant been
used?

Yes

am No

One relative =

constant call TJ 60000 100x+4
word put at end @ to output
of generated

program

EJ 60000 30000
to temporary

storage

<
EJ 60001 100x+4
to output

TJ 60001 30000
to temporary
storage

Is 2nd test
> ?

@i) TP 60000 A
to output

6

>

EJ 60001 100x+3 TJ 60001 1000
> to temporary
to output storage

6




1€01

( ) TJ 60001
to output

<

TP 60000 A

Is 2nd test

>

TJ 60001 100x+3

to output an equals? to output
1st test line num- 2nd test line num- Line to EJ 60001 1000
ber subroutine <— ber subroutine output e—(::>£—- to temporary
i storage
2 to count of
"ten" lines
= TP 60001 A TJ 60000 30000 100x+2 to v L.ine to
to output to temporary of storage line output
storage

h

2 to count of
"10™ lines <

Unconditional jump

1st test line number

line no, subroutine

subroutine

<

> {TP 60001 A
to output

to output

TJ 60000 100x+3

to temporary

EJ 60000 1000

storage

-®

100x+4

,| EJ 60001 30000
to temporary storage

@.

MJ 0 1000
to temporary storage

{

age line

100x+3 to v of stor-

Line to
output




ce0t

TP 60000 A
to output

Is 2nd test\ No
>?

Yes

<

EJ 60001

to output

100x+4

TJ 60001 30000
to temporary storage

TJ 60001 100x+4 EJ 60001 30000 . 100x+3 to v of Line to
to output to temporary storage storage line output
¥
3 to count 1st test line number 2nd test line number Unconditional jump

of "10" lines

-

subroutine

subroutine

[€— line no. subroutine

EJ 60001 100x+3

TJ 60001 100x+4

2nd test line number

1st test line number

to output to output > subroutine subroutine
v
% to count of Unconditional jump
ten” lines line no, subroutine
TP 60001 A Is 2nd test \No TJ 60000 100x+3 EJ 60000 100x-+4
to output an equals? to output to output

3 to count
9 of "ten" lines

F—

Unconditional jump
line no. subroutine

subroutine

1st test line number

2nd test line number

subroutine

TJ 60000 100x+4

EJ 60000 100x+3

Unconditional jump

2nd test line number

to output - to output line no. subroutine subroutine
v
3 to count Ist test line number
of "10" lines[<] subroutine




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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EER BE8

KA -~ Constants

KE - Dummy instructions

Unconditional 1IA
jump with 0 TP
second 1 ZJ
test 2 TP

3

EJ
<lst test 4 EJ
5 TP

6 RJ
7 TP
>2nd test 10 EJ
11 TP
12 RJ
13 RJ
14 RA
15 TP
16 TV
17 RJ
20 RJ
21 RJ
22 RJ

23 TP
= 2nd test]24 MJ
25 TP
26 RJ
27 RJ
30 RS
31 TP
32 TV
33 RJ
34 RJ

35 RJ

36 RJ
37 TP

= lIst testl40 MJ
41 TP

42 RJ
43 TP
44 EJ

KD
BK7
KD2
BK4
KA4
KAS
KE10
KH40
BKé
KA4
KE11
KH24
KH40
GL102
KE14
GL102
KH40
KH3
KH7
KH13

KA4

0
KE11
KH30
KH40
GL102
KE14
GL102
KH40
KH13

KH3

KH7
KA4
0
KE10
KH40
BKé6
KAS

If Generation

w )

041 ]
KDT5

GL100
KH35

fo2s |
KD25
GL100

KH21
KH35
KA
GL100
GL100
KH35
KH
KH4
KH10

GL106
KK47
GL100
KH25
KH35
KA
GL100
GL100
KH35
KH10

KH

KH4
GL106
KK47
GLIOO}
KH35

w1 ]

Unconditional jump with second test

Start- Control

Unconditional Jump and no second test. KF53 - no unconditional jump
and a second test,
No unconditional jump and no second test. KK47-Termination loop.
Subscripted variable coding
and KR - Subsidiary routines

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 GL102

EJ 60001 30000

Jump (100X + 4) to v of above

Line to output

Line no. of 2nd test to output plus "10" line

1st test line no, + "10" line to output

Unconditional jump line number + 10 line to
output

3 to GL106 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 GL102

EJ 60001 30000

100X + 3 to v of above

Line to output

MJ O v followed by 10 line to output.
v = unconditional jump line no.

MJ] O v followed.by 10 O 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
46
47
50
51
52
53
54

55

56
57

>2nd test | 60
61

62
63
64
65
66
67
70
71
72
73

TP
RJ
RJ
RS
TP
MJ
TP
TU

RJ

MJ
0

0

TP
RJ
RJ
RA
TP
TV
RJ
RJ
RJ
RJ
TP

>1st test | 74 _MJ

75
76
17

TP
RJ
TP

<2nd test] 100 EJ

101
102
103
104
105
106
107
110
111
112
113

TP
RJ
RJ
RA
TP
TV
RJ
RJ
RJ
RJ
TP

= 2nd tesﬂll4 MJ

115
116
117
120
121
122
123
124
125
126

TP
RJ
RJ
RS
TP
TV
RJ
RJ
RJ
RJ

KE14
KH30
KH40
GL102
KE11

KE32

KR4

KE14
KH24
KH40
GL102
KE11
GL102
KH40
KH3
KHT
KH13
KA4

KE15
KH40
BK6
KA4
KE16

KH24

KH40
GL102
KE24
GL102
KH40
KH3
KH7
KH13
KA4

KE16
KH30
KH40
GL102
KE24
GL102
KH40
KH13
KH3
KH7

GL100
KH25
KH35
KA
GL100
KD32
GL100
GL100

KR1

30000
0

0
GL100
KH21
KH35
KA
GL100
GL100
KH35
KH
KH4
KH10
GL106
KK47
GL100
KH35

s}
KD115
GL100
KH21
KH35
KA
GL100
GL100
KH35
KH
KH4
KH10
GL106
KK47
GL100
KH25
KH35
KA
GL100
GL100
KH35
KHIO
KH
KH4

EJ 60001 30000

100X + 4 to v of above
Line to output

100X + 4 -1

TJ 60001 30000

TO A 30000

Puts 61 —-—— Call word into u of above
instruction

Puts address of next instruction into v of

above instruction and sends line to output.
[TU 61---NTI

EJ 60001 30000

100X + 3 to v of above instruction
Line to output

100X + 3 +1

TJ 60001 30000

100X + 4 to v of above
Line to output

2nd test

1st test

Unconditional test

3 to count of ten lines
To termination loop

TP 60001 A to output

Is 2nd test =?

TJ 60000 30000

100X + 3 to v of above
Line to output

100X + 3 + 1

EJ 60000 30000

100X + 4 to v of above
Line to output

2nd test

1st test

Unconditional test

3 to count of "10™ lines
To termination loop
TJ 60000 30000

100X + 4 to v of above
Line to output

100X + 4 -1

EJ 60000 30000

100X + 3 to v of above
Line to output
Unconditional test

2nd test

Ist test
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Start-
Control

Generation
coding for
X

Non-
subscrip-
ted X

127
130

W= O

TP
MJ
CA

IA
MJ
TV
TV
TP

TP
TP
TP
TP
TP
TP
RJ
TP
ZJ
Sp
TJ
RJ

TO
TP

RA
TP
T
TU
TU
RP

TP
QT
RJ
TP
RJ
MJ
TU

MJ
TP
SP
TU
RJ
TP
QJ
TP
QJ
TP
RJ
TP
QJ

KA4
KD131
KB

KK101
KK102
KAl

KE12
KAl
KAl
BK1
KA2
KE
KH40
BK11
KB15
BK14
KA10
KH16

KA1l
BK14

GL103
KA7
BK11

30004
BK15
KA6
BK11
KC
KE1
KH40
0

A

0
KE1
BK14
A
KH40
BK31
KB57
BK13
KB51
KE3
KH40
BK12
KB55

GL106
KK47

30000
KH35
KH41
GL103

GL2
GL3
GL4
GLS
GL101
GL100
KH35

s )
KRS
17
KB37
KH14

KE31
GL104

KA

0

A
KE27
KE30
KB31
GL107
0

A

KC1
GL100
KH35
KB47
KE31

KB23
GL100
17
GL100
KH35

3 to count of "10™ lines
To termination loop

Exit

GL6 to v of KH35

KH6 to v of KH41

Clearing GL103, the counter of relative
constants used

0 20000 O to output

Clear GL3, GL4

Line no., to GLS

0 0 1000 to GL101

MJ 0 30000 to GL6, first line of Object
Program

If BK11l 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

0 77777 O mask to q

Call word of modulus to Ay,

TJ 30000 30000
Modulus call word to u Of{:DV 30000 q

Subscript data to GL107-12

Mask of 0 O 77777 to q

Number of subscripts to A

Generation of coding for subscripted variable

TP 30000 60000 to GL100 and to generated
output coding

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

TP 30000 60000 to GL10O
Call word to u of above

Line to generated coding output

Q } Is X a constant?

KB47

Q } .
KB53 Is absolute value desired?

GL100
KH35

}- ™ 60000 60000 to output

0 } . PN
KB57 Is negative value desired?
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55 TP KE4 GL100
56 RJ KH40 KH35
57 TP BK21 A
coding for 60 ZJ KB61 KR10
v 61 SP BK24 17 1 If 77000>call word, it is a pseudo op sub.
- 62 TJ KAlO KB110J variable
63 RJ KH16 KH14 Puts call word of sub., var, in Op File and
ups count of rel. cons, used
64 TP GL103 A } Have any relative constants of 10000 type
65 ZJ KB66 KB71 been used?
66 TU KAI2 KE31 10001 to u of SA 30000 17
67 TP BK24 GL105 Storing call word of variable given 10001
call word

} TN 60000 60000 to output

Generation } Is Y a subscripted variable?

70 MJ O KB73
71 TU KAll KE31 10000 to u of SA 30000 17
72 TP BK24 GL104 = Storing call word of variable given 10000

call word
73 RA GL103 KA Count of relative constants increased
74 TP  KAT7 Q 0 77777 O togq
75 QT BK21 A
76 TU A KE27 }- Modulus call word to u of { gg ggggg 30000
77 TU A KE30 q

100 RP 30004 KB102

101 TP  BK25 GL107 Subscript data of Y to temporary storage

102 TP KAé6 0 0 0 77777 to q
103 QT BK21 A Number of subscripts to A
104 RJ KC KC1 Gen. of coding for subscripted variable

105 TP  KE2 GL100

106 RJ  KH40 KH35 TP 30000 60001 to output

107 MJ O KB120
110 TU A KE31 Call word to u of SA 30000 17 for pseudo op
111 MJ O KB74

Non-sub- 112 TP  KE2 GL100 TP 30000 60001 to output line

scripted 113 SP BK24 17

Y 114 TU A GL100
115 RJ  KH40 KH35 Line to output
116 TP BK32 Q }
117 QJ KB130 KB120
ig? gﬁ Eg§32 3B124}- Is absolute value desired?
122 TP KE5 GL100
123 RJ  KH40 KH35
124 TP BK22 ( }
125 QJ KBI26 KB130
126 TP  KE6 GL100
127 RJ  KH40 KH35
130 TP BKI1O A }
131 ZJ KD KF53

CA KB132

Call word to u of above line

Is Y a constant?

T™™M 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 }' Puts MJ Z O 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 Kr4 KF4

4 MJ 2 KFi1l< ?

5 MJ 3 KF22 = ?r

6 MJ 4 KF26 > ?|Determining what first test is

7 MJ 5 KF32 < ?

10 MJ 6 KF43

NOT = ?)

< Ist test 11 TP KE10 GL100 TP 60000 A to output
12 RJ KH40 KH35
13 TP KEll GL100 TJ 60001 30000
14 RJ KH34 KH31 100X + 2 to v of above
15 RJ  KH40 KH35 Line to output
16 RJ KH13 KH10 Unconditional test

17 RJ KHT7 KH4 Ist test
20 TP  KA3 GL106 2 to count of "10" lines
21 MJ 0O KK4T7 To termination loop

_ 22 TP KE10 GL100

=(1st) 53 RJ  KH40 KH35 } TP 60000 A to output
24 TP KE1l4 GL100 EJ 60001 30000
25 MJ O KF14
26 TP KE15 GL100

> 1st 27 RJ  KHAO KH35 } TP 60001 A to output

30 TP KE16 GL100 TJ 60000 30000
<1ist [_31 MJ o0 KF14

32 TP KE15 GL100

33 RJ  KHAO KH35 } TP 60001 A to output

34 TP KE16 GL100 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 KH10 Unconditional jump
41 TP  KA3 GL106 2 to count of ™10" lines

42 MJ 0 KK47 To termination loop
- 43 TP KEl0 GL100
NOT 44 RJ  KHAO KH35 }- TP 60000 A to output

(1st) 45 TP KE14  GL100  EJ 60001 30000

P
S1st L__46 MJ 0 KF35
47 TP KE10 GL100
50 RJ  KH40 KH35 } TP 60000 A to output
51 TP KE1l1l GL100 TJ 60001 30000
52 MJ O KF35
No uncon- 53 TP  BK7 A } I
ditional 54 ZJ KF55 KK s
jump and 55 TP BK4 A } _
a second 56 EJ Ka4 KF106 Is Ist test =2
test 57T EJ KA5 KF124 Is 1st test>?
<(1lst test) 60 TP KEIO GLlOO}
62 TP BKé
63 EJ KA4

there a second test?

A _
KF75 } Is 2nd test =?
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2nd test > 64 TP  KEll GL100 TJ 60001 30000
65 RJ KH24 KH21 100X + 3 to v of above
66 RJ  KH40 KH35 Line to output

67 TP KE21 GL100 1
70 RJ  KH40 KH35 EJ 60001 1000 to output

71 RJ KH3 KH 2nd test setup
72 RJ KH7 KH4 1st test setup
73 TP  KA3 GL106 2 to count of “ten"™ lines
ond test = 74 MJ O KK47 To termination
75 TP KE1l1 GL100 TJ 60001 30000 _
76 RJ KH30 KH25 100X + 4 to v of above
77 RJ  KH40 KH35 Line to output
100 TP KE14 GL100 EJ 60001 30000
101 RS GL102 KA 100X + 4 - 1
102 TV  GL102 GL10O 100X + 3 to v of above instruction
103 RJ  KH40 KH35 Line to output
104 TP  KE20 GL100 MJ 0 1000
= (Ist 105 MJ O KFT70
test) 106 TP KE10 GL100

107 RJ  KH40 KH35 TP 60000 A to output

110 TP BKé6 A

111 EJ KA5 KF‘117} Is 2nd test>?
< aand 112 TP KEl4 GL100 EJ 60001 30000
tesZ 113 RJ KH30 KH25 100X + 4 to v of above

114 RJ KH40 KH35 Line to output

115 TP KE1l1 GL100 TJ 60001 30000
>2nd test|ll6 MJ 0 KF101

117 TP KEl4 GL100 EJ 60001 30000

120 RJ KH24 KH21 100X + 3 to v of above

121 RJ  KH40 KH35 Line to output

122 TP  KE22 GL100 TJ 60001 1000

>1st | 123 MJ 0 KF70

test gg g Eﬁ;g g{[{.égo TP 60001 A to output
126 TP BKb6 A _
<omdl_ 127 EJ  Kad KF135} Is 2nd test =2
test 130 TP KE16 GL100 TJ 60000 30000
131 RJ KH24 KH21 100X + 3 to v of above
132 RJ  KH40 KH35 Line to output
133 TP KE23 GL100 EJ 60000 1000

134 MJ O KF70
= 2nd 135 TP  KE16 GL100 TJ 60000 30000
test 136 RJ  KH30 KH235 100X + 4 to v of above
137 RJ KH40 KH35 Line to output
140 TP KE24 GL100 EJ 60000 30000
141 MJ O KF101
CA KF142
IA KK
No Uncon- O RJ SA2  SA } Puts MJ Z O in A where Z is code number
ditional 1 TP KE7 A for relation test
Jump & 2 RP 30005 KK43 > ?
no Second 3 TJ KK4 KK44
Test
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MJ
MJ
MJ
MJ
<lst test | 10 MJ
11 TP

12 RJ

13 TP

14 RJ

15 RJ

16 TP

17 RJ

20 RJ

21 TP
T=1Ist | 22 MJ
test 23 TP
24 RJ

25 TP
S—— 2 M
> 27 TP
30 RJ

31 TP
— 2 W
- 33 TP
34 RJ

35 TP

NOT = 36 MJ
37 TP

40 RJ

41 TP
> 42 MJ
- 43 TP
44 RJ

45 TP

46 MJ

Termi- 47 SP
nation 50 TU
Loop 51 TP
52 TP

53 ZJ

54 EJ

No. of 55 TP
rel, cons. 56 RJ
=2 57 TP
60 RJ

61 MJ

62 TP

63 RJ

64 TP

65 ST

66 TV

67 ST

70 AT

= AN B

[e )N &) BTSN ILN \&]

KE10
KH40
KE11
KH34
KH40
KE20
KH40
KH7

KE10
KH40
KE14

KE15
KH40
KE16

KE15
KH40
KE13

KE10
KH40
KE21

KE10
KH40
KE22

BK3

GL103
KK54
KA
GL104
KH40
GL105
KH40

GL104
KH40
GL101
KA2

GL106
KA3

KK11 < ?

KK23 = ? tDetermination of type of 1lst test

KK27 o ?

KK33 < ?

KK37 NOT =2

GL100 TP 60000 A to output

KH35

GL100 TJ 60001 30000

KH31 100X + 2 to v of above

KH35 Line to output

GL100

KH35 MJ O 1000 to output

KH4 1st test set-up

GL106 1 to count of ™10" lines

KK47 To termination loop

GL100

KH35 TP 60000 A to output

GL100 EJ 60001 30000

KK14

GL100

KH35 TP 60001 A to output

GL100 TJ 60000 30000

KK14

GL100

KH35 TP 60001 A to output

GL100 TJ 60000 1000

KK17

GL100

KH35 TP 60000 A to output

GL100 EJ 60001 1000

KK17

GL100

KH35 TP 60000 A to output

GL100 TJ 60001 1000

KK17

17 Sentence call word to u of lst line of Op
KH57 File

GL Call word to u of 1lst line of prelude

ﬁK64 }- Is number of relative const. equal to zero?
KK62 Is number of rel. cons. equal to 17

gﬁégo Relative constant call words put at end of
GL100 generated program. Numbers were equated
KH35 to 10000 and 10001 in coding

KK64

gﬁ;go Call word of no.equated to 10000 put at end
A Ordinal 100X program line to A

GL1 Subtracting 1000 and putting in GL1

GL 100X-1000 to GLy

A } 100X-1000-number of "ten™ lines + 2 to 2nd
KH60 line of Op File
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71
72
73
74
75
76
7
100
101
102
103

Sub~- 0
scripted 1
Variable 2
Coding 3
Number of 4
subscripts 5
are 4 6
7

10

11

12

13

14

15

16

17

20

21

22

23

24

25

26

27

30

31

32

33

34

35

3 sub~ 36
scripts 37
40

41

42

IA
MJ
EJ
EJ
EJ
TP
Sp
TU
RJ
TP
TU
TV
RJ
TU
TV
RJ
TU
TV
RJ
TP
TV
RA
RJ
TP
RJ
TP
RJ

RJ
MJ
0

RJ
MJ
TP
SP
TU
RJ

GL
GL101
GL106
KA4

KK103
op

GL
KK104

KC

KA
KA3
KA4
KE25
GL112

KH40
KE26
GL111
GL111
KH40
GL110
GL110
KH40
GL107
GL107
KH40
KE27
GL101
GL100
KH40
KE30
KH40
KE31
KH40

KR4
62000
KD56

KE25
GL111

KH40

KA13

GL6
opP1
0pP2
KB
GL6
KH61
KH57

30000
KC33
KC45
KC37
GL100
17
GL100
KH35
GL100
GL100
GL100
KH35
GL100
GL100
KH35
GL100
GL100
KH35
GL100
GL100
KA3
KH35
GL100
KH35
GL100
KH35

KR
KC
0

KD53
KB105
GL100
17 .
GL100
KH35

L\’_—J [ S———

100X ~ 1000 + 6 to v of prelude lst line

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

Writing Op File and gen. routines on tape

Are no. of subscripts 1°?

Are no. of subscripts 27

Are no, of subscripts 3?

SP 30000 O

Call word of L subscript to above line. Sub-
scripts assumed to be I,J,K,L

Line to output

MA 30000 30000

Km—> 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

IM to u of MA 30000 30000

I to v of above

Line to output

TJ Mod. 30000

100X + 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 NI to output. NI means Next Instr.

Stored constant used to identify dummy
pseudo op functions

TU 61~-~= NI to output

Return to finish handling variable Y

SP 30000 O

K subscript call word to u of above

Line to output

1041



43

TP

2 sub- 4 MJ

scripts 45
46
47
50

TP
SP
TU
RJ

51 TP

1 sub-

script 53
54
35
56

2nd test
line no.
subroutine

Ist test
line no.
subroutine

Uncon—

ditional
jump line
no. sub-
routine
ﬁs

N~ O

[« )N ) V]

Subscript
var. call
word to
Op. File
17
20

+3 Jump 2;
setter 23
24

+4 Jump 25
setter 26
27

0

+ 2 Jump 1
setter {:2
33
4

Subroutine 35

to put

line in 36

output 37
40

MJ
TP
SP
TU
MJ
CA

TA
TP
TP
RJ

MJ
TP
TP
RJ
MJ
TP

RJ
MJ
RJ
RA

MJ
RJ
MJ
TP
RA
TV
MJ
TP
RA
TV
MJ
TP
RA
TV
MJ
TP

RA
RA
MJ

KE26

KE25
GL110

KH40
KE26

KE25
GL107

KC57

KE
BK7
KH56

KE
BKS
KH56

BK10
KH56

KH44
GL2

KD56

GL101
GL102
GL102

GL101
GL102
GL102

GL101
GL102
GL102

GL100
KH35

GL101
0

GL100 MA 30000 30000 to output line
KC14
GL100 SP 30000 O

17 .
GL100 J subscript call word to u of above
KH35 Line to output

GL100 MA 30000 30000 to output line
KC17

GL100 SP 30000 O

GLloo:} I call word to u of above
KC21

Subsidiary Subroutines

GL100 MJ O 30000 to output line

A Line number of 2nd test to A

KH45 Getting call word for line number, putting
it in Op File, putting it in output
and putting 10 line in output

30000

GL100 MJ 0 30000

A Line number 1lst test to A

KH45 Line number call word subroutine

30000

GL100 MJ 0 30000

A Line no. of unconditional jump to A

KH45 Line number call word subroutine

30000

KH41 Call word sent to Op File

KA2 Ups count of relative constants used in
prelude

30000

KD53 TU 61 --- NI to output

KB34 Return to finish handling variable X

GL102 (1000 + count of lines) to GL102
KA4 + 3
GL100 v of GL10O set to 100X + 3

30000

GL102

KA5 100X + 4 to v of output line

GL100

30000

GL102

KA3 100X + 2 to v of output line

GL100

30000

[6Ls] Inserting output line in proper place in
generated coding

KA Upping v of KH35 by 1

KA Count of 1000 plus number of lines

30000
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Loads Op (41 TP
File 42 RA
for call |43 RA
word 44 MJ
Line (45 RJ
number 46 TV

call word |47 RJ
subroutine |50 SP
51 TP
52 RJ
53 RJ

54 TP
(25 RJ
WJ
build-up 57 O
space 60 O
61 O

62 0

63 O

64 O

65 0

CA

=

Constants

O~ wWwh—=O

bt
[—
OCOOOO0OODOOOOOH

-

w N
QOO
=

IA

Dummy 0 MJ
Instruc- 1 TP
tions for 2 TP
Use in 3 ™
Building 4 TN
Generated 5 TM
Routine 6 TN
7 MJ

10 TP

11 TJ

12 0

13 TJ

14 EJ

15 TP

A
KH41
KH37

LW
KH44

BK33
KI

KH40
KEL7
KH40

wo
(=]
(=]
(=]
=

[eNeNe]

L EO o o
o
o~

COOOCOOOR

77777
77000
10000
10001

KA14
KE

30000
30000
60000
60000
60001
60001

60000
60001
20000
60000
60001
60001

[Kti61]
KA

KA
30000
W1
GL100
KH41
17

Q
KI1
KH35
GL100 |
KH35
30000

COOOCOON

30000
60000
60001
60000
60000
60001
60001

30000
1000
30000

Loads Op File with call word
Ups v of above by 1
Increases count of Op File lines by 1

Getting call word of line number
Call word to v of output line
Call word to Op File

Call word of line no. to Ay

Puts Pseudo-Op indicator in Q
Check for illegal line numbers
Line to output

10 0 1 to output
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16
17
20
21
22
23
24
25
26
27
30
31
32

[\ i )

Subroutine
to put
TU-A-NI

in output

N O WO ~O

TJ
10
MJ
EJ
TJ
EJ
EJ
SP
MA
TJ
DV
SA
TU
CA

IA
Sp
TU
MJ
CA

IA
TP
TV
RA
RJ
MJ
Sp
TJ
MJ
Sp
TJ
MJ
CA

60000

60001
60001
60000
60000
30000
30000
30000
30000
30000

KE33
SA
BK4
SA3
KR
KE32
GL101
GL100
KH40

BK14
KC34

BK24
KC34

KR13

30000

1000
1000
1000
1000
30000

30000
30000

17
30000

17 }_
KE7
30000

GL100
GL100
KA
KH35
30000
17
KH17
KB41
17
KC35
KB112

Puts 1lst test code relation number in Au
and then in KE7u.

TU A 30000
100X + 1 to v of above
Line to output

Is call word of variable X a dummy function
of pseudo op?

Is call word of variable Y a dummy function
of pseudo op?
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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 any one 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, 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
22g-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 is '"12'8 + nuniber of words of Flex 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 instruection 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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L¥01

Flow Chart of Print Generation Routine

Translate "excess
_,{three” input print
lines to Flex code
and store

Entranc

Prepare and insert
parameter line of
"Flex code print
lines" for gener-
ated routine

Arrange to have

Compute and build
prelude of gen-
erated routine

of library avail-

call word (50002)

to LS library
routine

Flex-print routine

able by sending its

Compute storage ad-
dress of index
parameter for print

routine and put
address and param-
eter in object
program

Prepare object pro-
gram jump exit to
2nd line of suc-
ceeding sentence

of object program

Build
Op File

Op File to stor-
age and generated
routine to tape

A
Exit

Get call word for
character index
(117) and put into

generated routine

Get call word for
carriage return
(45) and insert
in generated
routine




Print Generation
Regions
RE UR2512 Print generator

RE  GL5360 Storage for generated subroutine plus
prelude

Generation Subroutine Regions are also needed to assemble this tape.
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Op File
1 Item

OO WO

TA
1A

MJ
TP
RS
TV
TP
TP
RJ
TP
TU
TV
RA
TV
TV
RA
SP
AT

TP
RJ
TV

TP
RJ
TU
SP
TU
TU

RA

j==)

> WO S
=

URS0
UR51
VX2

vy2

VA

URT6
GL20
UR106
UR106
UR106
UR63
UR106
UR106

UR101
CW

UR102
CW

BK3

GL20
URS53

UR54

UR104
GL20
BK1
GL20
URSS5
30020
URS5
UR47
oP

GL
BK4
GL22
30000

50002

Print Generation

30000
A
URT5
UR50
VX4
VX3
VX

6L20

GL20
UR106
URTT
UR65
UR63
UR100
17
GL21

A
W1
UR64

A

Cw1
UR65
17
UR52
URS5
UR33
UR103

A
LS1

URS56
URS7
UR62
UR35
UR105
UR44
GL
OP1
opP2
UR
URS2
0

0
3
30000

0

}
§

}

}
;

}

}
J

Exit
Entry.No. of lines of input— 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
OQutput 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 .
Insert%ng call word for carriage return in
program

Getting call word for index 117

Call word to running program

Call word of statement to 1lst 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 lst line

Prelude & 1lst 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 Op control routine

Parameter lines for X3 to Flex code
| = call word of print statement
no. lines, running program, including

temporaries
Call word for print tag routine

H

u
\'
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GL 0 (55 O 30000 30000 u = Call word of print statement, v = #
lines prelude & routine
1 36 0 0 30000 v = number lines subject to address modi-
4 fication
Pre- 2 37 O 0 0 v = number of unmodifiable constants
Lude 3 60 O 0 0
4 61 O 0 0
5 Le2 o 0 0 Line number
6 (63 MI O 30000 Exit - 1st line of running program
7 64 PR O 30000 v =1 (45)
Run- 10 65 TP 30000 30000 u =1 (117) v = temp. storage address
ning11 66 TP 01007 50002
12 67 10 O 3 Parameter lines to Print Tag Routine
Pro-13 )| 70 TP 01010 50002
gram14 71 10 O 4
15 72 RJ 50002 50002 Jump to print tag routine
16 73 10 2 0
17 L74 MJ O 1000 Jump back to first line of running program
20 0 0 4
21 7% 0 1011 0
77 0 0 1011
100 O 0 2
101 O 0 45
102 0 0 117
103 O 0 12
104 O 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. AIl 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 A .). 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 I, 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— RI  4e-m  4eem-
or

10 00000 00001 10 00000 00001

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

TP 64~—- 62000

o 62001 1,2,3 or 4 of those lines

TR b= 62002 . .
depending on how many subscripts

e 64-—- 62003 the subscripted variable has

RJ 24-—- 24— p .

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 Qa

RA a Call word of constant 1
a RJ  [30000] (30000 |

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)

in the location for relative

B 00 Call word Call word}
constants

B+1 00 25-— 25-——

%E £§+ 1 gi::: } in the running code
00  25-—- 00000 in Operation File I

5) For subscripted variables

(call-word type 77)

Y 00 Call word Call word relative coastant

TP Y T6X—- running code

00 77-—- 00000 OP File I

TP Call word of 63--- (1] -
Ist multi-
plier with 1,2,3 or 4 subscripts

Te Call word of 63— (2] N, (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

TP

Call word

types 64, 65 or 67)

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)

3 00 Call word Call word relative constants
TP S 75~—— running code
TP modulus 62———
(for 77 00 Call word 00000 OP File I (this does not apply for
only) Call-word type T76)

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

TP Call word 62~—— running code
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Flow Chart of Compute Generation Routine

LA 7 LA 11 LA 13
Clear spaces for Op Set CW of sentence| |Set line no. in Set in LD 4
File I LF, prelude LE, in u of LE and u LE5 and MJ @ addr. to be- LA 17
temp, storage —of LF > in LE6 —> ginning value Get next string.
word — A
(preadv.)
| LA 22
i VEVI Yes Is it zero?
"Eefore get next” MJ place the stored No
jump to "get RJ CW CW LA 23
next"
10 0 1 : /- X
" Y I t
and adv. counters Go to 8 es 51
and check Eng" - 8

Place CW in Op, File I

LA46

\ XS3 A, ?
No

LA 25

Are we inside 9 Are we inside
pseudo? parenth,?

e_

N
° | La 26

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




ceort

LA33

LA30

LA31

L32

7/~ Is the CW type No Is the CW type No Is the CW type No
64,65,66? 77? (24 type) 612 —>
i \___ (25 type)

Thus pseudo oper,
(4.____). Adv. ind,
for inside pseudo

II25
Yes 10 | Yes 11 Yes
12
\
RJ form 25 CW and RJ form 24 CW and Save CW in LC5 and RJ for 4____CW and
set aside set aside change exit for _zero set aside
RJ CW CW RJ CW CW str. word to RJ CW CW
10 0 1 10 0 1 and set "inside 10 0 1
something” to 1
Adv. ind. Make presetting for Jump to "before Adv. index

"inside something"

hdl. 77 outside
pseudo, rest exit of
RJ

get next" string,
word

"inside something"

A

Jump to get next
string, word

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

Jump to get next

string, word




9601

Changed exit of zero string. word

@

LA 113
Generate TU CW+1l a
TV CW+1 «
RAa "1"
e RrRI[] []
and place it

LA 134

Adv. addresses for
generated coding

Restore jump for zero

string-out word

Jump to "get next"

©

Go to End

Set no., of lines in
Op. File I and heading

in gen, code

A

MJ to EXIT




LAT7

13 Is the CW 772 2

21

RJ to gen, and -
place 0 CW CW

TP addr. of 61___
CW
and adv,.ct.

LA74

/ \ No
Is the CW 77?
v

20

RJ to gen., and
place 0 CW CW

TP addr. 76X____|

of CW
and adv., counters

Restore exit of
RJ and prep,
25 CW

Place CW in
Op File I

l

MJ to gen and
place 0 25_ 25..

TP addr 61.__
of CW

Restore
exit of RJ

Place CW in
Op File I

Do presetting
for hdl 77
inside pseudo

(63._-)

Adv, counters
and check regions

Jump to hdl, 77
in part where
first row

is done

Jump to get next
string word
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LA100

Thus single val.
var. 64, 65, or 67.
RJ generate
TP CW CW

N

Adv. counters

and check

Jump to get
next string word




LAS3

LA4T LA52
N N Thus single valued
Is the CW 772 }__° Is the CW 762 )2 63, 64, 65, or 6%
iév 62) RJ to generate
15 | Yes 16 |Yes 16 |0 ¥ 62
\ \
RJ to string and RJ to store and Ad t
place 0 CW CW place V. counters
TP addr 75___ 0O CW CW
of CW TP addr. 75.__
and adv,. count of CW \
= TR and adv, count Jump to get next
lace in Op
File T string word
Mask out bit
\ after 76 (# of
subscr.) and
Restore exit of RJ shift to v
y
Make presetting
for hdl. T7 Prepare to get
outside pseudo next str, word
(62___)
Adv. CW of
Jump to handle 77 subscript
in part where first
row is done Loop to
RJ to store and get al}
subscripts
place and mod
TP CW 62 + # of ¢
loc.
and adv. count

Index jump
on no, of
subscr,

Jump to get next
string word
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6501

II

Subroutines

Generate and place
0O CW Cw

TP addr. [00000 + no. of locatl

of CW irst 2 or 3 bits
filled by the dif-
ferent entries
adv, addresses, check
. exceeded regions and jump
t0 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

ITI

Iv

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

Generate and place TP CW

62___ + no, of location
Restore subrout. and advance
counters with exceeded reg.
check., Only ysed in RJ

by III and

VI

When zero stringout word,
place RJ CW CW (was oput
10 o 1 'Was?p
aside by II) and clear both
"insides" and adv. resp.
clear counters and go to
get next stringout word

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
RE
RE
RE
RE
RE
RE
RE
RE

RE
RE
RE
RE

RE
RE
RE
RE

RE
RE
RE
RE
RE
RE
RE

LA2512
LB2710
LC3117
LJ3172
LK3213
L03217
LS3230
LT3241
LV3251

LP2000
LQ5360
LR6TTT
L7777

LD3263
LE5360
LI7000
LF3300

CW1211 7

BK2242
0P1047
WA653
UP421
BQ632
WB67T7

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
Constant for
Constant for
Constant for

Temporaries

Generated coding
Storage for constants

Op File I

Generation subroutines used
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of exit
of region LF
of region LE

.|.
+
+
+ 1 of region

bt ped b et

LI should always
follow LE so that in
the end when adding
the generated con-
stants to LE the re-
gion never can be ex-
ceeded



ORO

0L,

®6 ®

&

34
35
36

37
40

41
42
43

44
45
46
47
30
51
52
53

54

IA
MJ
RP
TP
RP
TP
10
Sp
TP
TP

TP
TV

TP

RA

EJ
EJ
TP
TJ

QT
EJ
EJ
TJ
RJ

MJ
TP
RJ

MJ
RJ
MJ

TV

TP
MJ
TJ
TP
QT
EJ
EJ
RJ

MJ

LA
10014

10005
LC

BK3

BK1
LC20
LC6
LAS
LC2
LC22
LA20
BK3
LDé6

LCT

LDé6

LC23
LC23
LC17
LC15
LB36

LC2
LB36

LB36

LD6
LC34

LC2

LD1
LD6
1C23
LC23
LC10
LB133

30000 Exit

LA3 .

LD Clear temporaries

E§6 Clear space for prelude
1 Const. used by LAl4

17
LE } Place sent., CW in prelude and Op File I

LES Place XS3 code of line number in Op File I
LE6 Prepare exit line in prelude

LD3

%gé4 Set starting value in temporaries

Lb4

LC1 . .

D6 (Pre-advanced) bring next string-out word

A in storage LD6 and to A

LB144 Is it zero?
LB173 Is itA.?

A . .
LA46 } Are we inside something?

Q Put string-out word —>Q

D7 Mask out operation code into ID7 and A

LA40 CW type 777

LA42 CW type 61?

LA35 CW type 4?

LB42 Left only CW type 64, 65, 66; jump to set
aside RJ CW CW

100 1
LA1T Go to get next string-out word
ILD1 Set index "inside pseudo operation™
LB32 Jump to set aside kKJ CW CW CwW4
10 0 1
LA17 Go to get next string-out word
LB37 Jump to set aside [T% %r iW CW77
LB176 Jump to handle 77 CW
ID13 Save CW 61~---in LD13 v address
LA22 Change exit for zero string-out word to
LA113
LD Set “inside something" to 1 CHé1
LAL7 Jump to get next string-out word
LAT4 Are we inside pseudo? Yes — LAT4 ..
Q In parent. but not inside pseudo: inside
LD7 mask out Operation Code ig@e‘
LA55 CW type 77? 1ng

LA60 CW type 767

LB116 Left only type 63, 64, 65 or 67:go to
o generating with 62...,

LA17
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® G

®

35

56
o7
60

61
62
63
64
65

66
67

70
71

73

74
75
76
77
100

101
102

103
104

105

106

107
110

RJ

RJ
MJ

RJ

TP
QT

TP
QT
AT

MJ
RA
RJ

1J
zJ

TP
QT
EJ
EJ
RJ

MJ
RJ

RJ
MJ

RJ

TP

QS
RJ

LB14

LB143

LB133

LC21
LD6
ID10
LC46
LDé6

LC15

LD6
LB133

LD10
LA70

LD6
LC23
LC23
LC12
LB133

LB14

LB143

LB14

LC23

IC14
LB14

LB21

LB134
LB112

LB167

Q

D10 :}
36

0
.
LD6
LATO
LC2
LB116

LA73
LA17

br
ID7
LA102

LA105
LB160

LAL7
LB23

LB134
LB114

LB15

LD6
LB15

RJ to gener. and placing 1
O Cw CwW
TP Addr. 75---
of CW . CW Type 77
RJ to taking care of Op (not inside
File I pseudo)
Jump to handle subscr.
var, case J
RJ to gener. and placing
0 Ccw CcwW
TP Addr. 75---
of CW

Mask out bit # of subscripts
# of subscr. in v of ID 10

Prepare to get next string-_ CW type 76

out word (ho.- never'—
Bring CW-1 of first sub- inside Pseudo-
script in storage LD6 Op)
Space filling jump (free)
Up date CW

Jump to generate and place
TP [CW] 62...+ # of locat.

IJ on # of subscr. Subscr. -1
Jump to get next string. (zero jump
word needed since

index by 1 too
high)

Operat. code — A and LD7 7

CW type TT7? In parenthe-

CW type 667 > ses inside

Left only CW type 64, 65, pseudo op.
or 67

Go to get next string. word,
RJ to gener, and place

0 CW CW .
TP Addr.  TéX... CW type 77 in-

of CW side pseudo

RJ to take care of Op File
Jump to handle subscr.

var. case
RJ to gener. and place 7

0 CW CW

TP Addr. 61...

of CW

Put mask for CW code —(
Change CW in LD6 to sent.

CW25...
~ CW type 66
RJ to gener. and place inside pseudo
O cw oW
TP Addr. 61...
of CW
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®

@

111

112

114
115
116
117

120

121
122
123

124
125
126

127
130
131
132
133
134
135
136
137

140
141
142
143
144
145
146
147
150
151
152
153
154
155
156
157
160
161
162
163
164
165
166

RJ

MJ

A
n

SP
TU
TU
TP

AT

TV
TV
MJ

RP
TP
TV

RA
RJ
RP
TP
MJ
TV
RS
TV
RS

RS
TV

RS
TV
RA
RA
ST
RS
SP
AT
TV
RA
LQ
RA
RA
RA
RA
RP
TP

RJ
MJ

30004
LC30
LC36

LDS
LJ12
10003

LD3
LE
LE
LE1

LD4
LD4
LE2
LB140

LE6
LE6
LC20
LF1
LE2
LA162

LA163
LE2
LE
LE1
LF1
LE6
30000
LI
1.C44
op

0

LB134
LA17

LC2
17
LC30
LC31

LC30
LC31
LAl67

LA126
30000
LA22

LCS
LJ7
LA133

LA17

LC37
LE1
LC43

LC22
LE2
11
LC42

LD5
LC2
LF1
LC2

LA162
LA163
LC3T |
Q33 )

30000
oP1

opP2 }
LA

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.

. gL 3T 1

Place CW in u of vl 1C 1]
Put "1003" in v of A‘}Q

Add # of addr. in ge
excl. 10 lines

Plage next addr.Tut%[@Fxcl. 10
lines) in v of TV ¢ 1r 1

Place "next addr."™ (incl.

10 lines) in RP command

r. coding

Place 4 rows of generated coding
Restore exit of case zero
string. word

Adv. counters resp. clear
# of locat. rel. 100 and
both insides

Fill v of LE1l
(LE7 +,..) - LE - 6 (6 is prelude
coding)

Fill v of LE2

Fill v of LF

Fill v of LE6

(second addr. of next routine)
Fill v of LF1

(LE6~LC20)

Prepare moving of generated
constants

Add constants to ¥ of generated
addresses

Move constants to end of coding

Bring generated coding to tape
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form excl., 10 1
"next addr.+ 2"

ines

Case

- CW
6l...

Go to
end



I exit
61

62

75
I'76
X

II

IT exit
IT 24

1125

ITI

167
170
171
172
173
174
175

Sp
TU
TP
RJ
TV
TV
MJ
CA

IA
SP
AT
TU
MJ
TU
RA
TV
TP
RA
RJ
RA
RA
MJ
TV
MJ
TV
MJ
TV
MJ
TU
RA
TP
Sp
TV
RA
MJ
SP
AT
AT
TP
MJ
TP

0S

TP
0S
MJ
RP
TP
RJ
U

LC30

LC2
CcwW

LD3

LA176

LB
LD6
LD6

LD4
LC26
LD3
LC26
LD2
LJ12
LD4
LDS

LC17
LC16
IC11

LA20
LB25
30000
LD7

LC26

LD6
LD6
LC35
LC2

LC23
LC13

LC23
IC14

10004
LC
LB111

17
LC32

o )
CW1

LC32
LA125
LA124

17
LI }
LC36
LJ15
LC26
LD2 1
LB7
30000
LC2
LJ11
LC27
LC2 p
30000
LC26
LB
LC26

7\

LC26

LB25
LC1

Patch for generating
RA addr. 1

Come from LAI23

Get a CW for const. 1 ;

Jump back to coding

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

Generate
TP Ol... CW + # of locat. and place it

for gener. const. 0 CW CW
for gener. code TP Ol...CW + ¥loc.

Advance counters

Put 61000 in v of LC26
Put 62000 in v of LC26

Put 75000 in v of LC26

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

Shift # of subscripts 910 bits to the left
Put 76X000 in v of LC26

Form RJ CW CcW

10 6 1 } and set it aside

Set index "inside 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 subsecr. var.

Get next string-out word — A
Modulus — u of LDI1O
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III62

III63

J
1\16

v
Weo

IV63

v

VI exit

51
52
53
54
55
56
57
60
61
62
63
64
65

67
70
71

73
74
75
76
77
100

101
102
103
104
105
106
107
110
111
112
113
114
115
116
117
120
121
122
123
124
125
126
127
130
131

132

133
134

TV
RS
Sp
RJ
TP
1J
MJ
RJ
TU
TV
TP
RJ
TU
RJ
1J
MJ
Sp
RJ
TU
RJ
1J
MJ
RJ
RJ

TU
RJ
TU
RJ
MJ
RA
TU
TP
MJ
TV
MJ
TV
MJ
SP
TU
MJ
MJ
TV
MJ
TV
RA
Tv
TP
RA
RJ

MJ
TP

LD7
D10
CwW

LD7
LB111
LD11
Cw

LB133
LD7

LD12
cw

LB133
LD7

LB111
cw

LB133
LD10
LB133

LA20
LA20
30000

LC40
LC41

LDé6

LC16

LC15
LC26
ILD3

LC26
LD2

LJ12
Lb5 -

LC25

LD7
LC2
71
Cw1
LD10
LB60
LB103
LB106
LD12
LD11
A

CW1
LC26
LB121
LBT71
LB103
71
CcwW1
LC26
LB121
LB77
LB103
LB106
Ccw1

LC26
LB121
LC26
LB121
LALT
LC1
LB110O
A
30000
LB121
LB45
LB121
LB45
17
LC26
LB122
30000
LC26
LB125
LC26
LD2
LB127
30000
Lc2
LJ11
L2
30000
Q

)
}

() —

# of subscr. -1—> v of LD7

Get const. CW for mod.
CW for mod.—> u of LD10
First IJ on # of subscripts

Get next string-out word —A
Store multiplier 2 in LD12(u)
Store multiplier 1 in LD11(v)

Get CW for multiplier 1

Generate and place TP [CW mult. ]]2%"’#Of
for multipl. 1 10é'£

Second IJ on # of subscr. at.

Get const. CW for mult, 2

Generate and place TP ECW mult. 2]2%"'# of

Third IJ on # of subscr. locat.

Get next string-out word->A
Get const. CW for mult, 3 (this string
word has data only in v)
Generate and place TP [CW mult. 3]62'°-# of

. 63...
for multipl. 1 locat.

Generate and place TP [CW modulus]gg"‘# of

Go to get next string-out word locat.

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

Set jump to IVgo in IV

Set jump to IVgg in IV

Prepare IV16

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

Place 63...in LC26

Add # of locat. to 94... in LC26 v address
Place "next addr. for gen. coding'in NI
Place one line of generated coding

Adv. counters and check exceeded region

Mask CW at hand —> A in u address
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135 QT 1C36 A J

136 RP 20000 LB140 }- Compare whether already in Op File 1

137 EJ LF2 LB143
140 TP A LF2 When not yet in Op File 1, put CW in it
(TP because space is not cleared before!)
il LJ3 }- Advance addresses (1in v)
142 RA LB136 LC1 (1 in w)
VI it 143 MJ O 30000 Used only in RJ
V 144 TV  LD3 LB146

145 RP 30002 LB147 } Place the 2 rows that have{ RJ CW CW
146 TP LDI13 30000 been set away 10 9 1
147 RA LD5 LC2 }

150 RJ LJ12 LJ10
151 RP 10003 LB153 } Clear all "inside's™ and counter for
152 TP IC LD number of addr. in array

153 TU LD13 LC36 Put CW in u of IC36

154 RJ LB143 LB134 RJ to take care of Op File 1

Adv. counters

155 MJ O LA17 Jump to get next string-out word
Io 156 TV IC15  LC26 } P I
157 MJ 0 LB repare Zeg
IV 160 SP LD6 17
7 161 ™ A LC26 }- Prepare 1V,q
162 MJ O LB124
163 TP LA34 LA23 ] Shortcut (skip everything up to
164 RJ LA22 LA17 next zero word)
165 TP LC45 LA23 [ Restore LA23
166 MJ O LB144 ) Jump to handle zero word situation
167 SP  LD6 17 )
170 TU A LC26
171 TV ILC11 IC26 Place MJ in end
172 MJ O LB125 ¢
173 TP LC20 LC26
174 RJ LB133 LBI126
175 MJ O LA134 J
176 TP LC46 Q Mask for last 3 bits, come from LA41
177 RA  LA20 C1 Advance to next string-out word

200 10U LA20 LB201 }' Mask out # of subscripts

201 QT 30000 A
202 EJ IC2 LB206  Is it 1°?
203 TJ LC5 LB205 Is it < 4?

204 RA LA20 I[C1 It is 4 : advance once more

205 RA LA20 LC1 It is 2 or 3: advance once more

206 MJ O LAL17 It is 1 : go to get next string-out
CA LB207 word
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Q=200 MmMOOHHHQOHWOITHHOHOOOOOEOOOOOOOOOOOOOOOO
= v <~ U= o o= o

-
aQ

[\"]

77

QOHOOO0OOCO0OO0OO0OOOODONOCOOOO O

77777
30000

30000
30000
30000
30000

w oo
-
(=]
=]
o

g

LC53

;_;.uww--oo

-J

M

77777
76000
75000
66000
24000
25000
63000
62000
61000
01000
00700
10000
77000
1003

30000
30000
30000
30000
30000
LA113
LB144
LB122

LB124
LF

LB173

LQ
LR

LU

Constants

XS3 "A.n

These four rows belong together
(the 30000 must not be messed up)

1t

This instr.-const. must have zero's ]!

For exceeded region checks
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DN bt et b bt i et et et
O~NOUNAKRWNMFR OO WN~O

IA
TJ
TU
MJ
RA
TJ
TU
MJ
RA
RA
RA
TJ
TO
MJ
RA
TJ
TU
MJ
CA

Exceeded Region Tests

LJ

%251 Eﬁ164 Gen. constants
0 LK Alarm
LB140 LC2

c4a7 LB142 } Region LE
LT LK1

0 LK Alarm

LD3 IC3

LD3 LC2

LD3 LC2 Region LF
LC50 30000

LO LK1

0 LK Alarm

LB1 LC2
LC52 LB4 } Region LI
LV LK1

0 LK Alarm
LJ21

1068



WO

O~NO N WN-~O

Pt

NN WD~ O

OO wWwhd—=O

-

IA
RJ
TP
RJ
MJ
CA

IA

40
32
66
27
30
12
27
65
CA

IA

40
54
01
52
01
30
30
CA

IA

40
54
01
30
30
34
01
27
CA

LK
WA
30000

Up2

Lk4

[S1
[S2
30503
30270
30013
30276
12120
54306
22777
LS11

LT
LT1
LT2
30323
31515
01313
04013
72263
27227
LT10

LO1
L02
30323
31515
50305
27012
20320
30722
30272
LO11

WA2
UP3
UP

BQ6

05424
12651
07226
50104
12427
56530
7777

45150
40151
44630
46501
03027
77777

45150
40132
42466
65127
13465
63030
27777

Alarm Entrance

Generated code
exceeds 1777
addresses.

Region for Op File 1
is exceeded.

Region for generated
coding is exceeded.



[y —

MO0 UMb LD~ O

IA

40
54
01
30
30
65
01
26
22
CA

LV
LV1
Lv2
30323
31515
50305
27012
66245
34650
30302
77777
LV12

0

10
45150
40132
42466
65150
06665
13072
73027
7777

Alarm 4

Region for generated
constants is exceeded.
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LI

WO

e NI W =~O

D=0

- O

Temporaries Compute Generate

Index "inside something"
Index * pseudo oper.
[ ] Running # adv. by IV(+ 1), 18(= 0)
[ ] Addr. of gen. code adv. by
V(+ 2), IV(+ 1), 18(+ 4), I(+ 1)
§ 10000 10000 CW of gener. const. adv. by
I(+ 1 in u and v)
p 0 1 adv. by V(+ 1)
IV(+ 1), 18(+ 4), I(+ 1)
Next string-out word
Working space
Working space
Working space

Working space
RJ CW CW
Storage space f \{10 9 1

10 @ 1

Generated Code:

# sent.CW @

Line # XS3 code
MJI] 9 01000 Set by LA12 and LA160

OP File I

p sent.CW @

Generated Constants

1071

. 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.

MJ - 00000 -[ 4 Resume entry
MJ - 00000 -[@) or @] Normal entry
MJ - 00000 -[ Exit as specified in string-out

or Vary File
{Set initial value(s)}

Jump to first statement}
in range

® 00 O

ests for completion of }
Vary. If finished, to

{
.
{Modlfy varlable(s) }
{Back to }
{
{

Tests for 1ndef1n1te}
loop, 1f required

@

Back to

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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£L01

Exit sentence\ No
number stated?

Clear prelude
area - 6 words,
and Op File I
area - 5 words

MJ-0~__]

—>GL

Search Vary File
for sentence num-
ber of last sen-
itence in Vary Range,
Save associated
exit call word

Store exit call
word in exit
line in GLv

Is exit call
» word a Vary

MJ-0-01003
—> GL

Yes

—> GL

MJ~0-_

illegal
check

Setup for

Jump

call word?

Alarm

0O

10-0~1
—> GL

Set index CT to
number of with
words in sentence

First indicator
stringout address
~—> CT2

Is initial

value absolute
value?

Yes

2

™ -

GL

S1IeyH MOTJ I10lBJIdUDY AaE)p



vL01

—> GL

Insert call
ord of initial
alue in u-

portion of GL

Insert call
sl word of vari-
able in v-

portion of GL

Store address of
next generated
instruction in CT

MJ=0-__.

—> 6L

Set index CT to

number of with —>

words in sentence

First indicator
stringout address
—> CT2

oo

Is

No (::)

*dummy® vari-\ yo M=-___-0
able fixed point? —> GL [

@4

Advance CT2
to next vari-
able's indi-
cator

10~0-1
—3 GL

Is variable a

*dummy® variable

of subprogram?

_,@4

Insert call word
of increment in
u-portion of GL

Is limit

variable ab-
solute value?

Have all *set

initial value?
instructlogs been
built®

| No C:::

Fill in v-por-
tion of resume
entry line

Is variable
fixed point?

@

_)@

Insert call

TM-__ _-A word of limit S5-_..0
—> GL in u-portion — GL [
of GL

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

TM-A-A
—> GL

s1aey9) MOTJ J01BIBUSY AJep



CLOT

®

TJ-Q-~01002
—> GL

©

Advance CT2 to
next variable's
indicator

Have all 'tests
for completion®
instructions been

enerated?

ONe

Insert call word
of first tempo-

FS-A-___]
—> GL

rary storage in
v-portion of GL

lu-portion of GL

Insert call word
of increment in

Insert call word
of variable in
v-portion of GL

able absolute

% Is limit var
value?

No

Is limit
variable ab-

Insert call word
of limit in u-
portion of GL

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

Set number of
working temps (10)

in 3rd word of

Set second word

equal to 1

ol

Set index CT to
number of with
words in sentence

—>

First indicator
stringout address
—> (CT2

prelude

Is variable a

Yes

12\ yeg[™---—-A]
— GL ‘l

No 'i)

Insert call
word of limit
in u-portion
of GL

O

(5~

RS

> 20

16
] of Op File I item_)O

fixed point?

No Is variable Yes
'dummy* variable of -—-*(::)
subprogram?

(o @

S1aeY) MOTJ I0leIdudqg Laep



s 'dummy?! vari- No Is increment M~ _____ =Q Insert call word of
able fixed point? @ absolute value? >increment in u-por- @
—> GL .
tion of GL

Insert call @ Insert call
word of vari-

Insert call
FA"Q_---_i>word of vari-
—> GL able in v-
portion of GL

Is increment
absolute
value?

word of in-
crement in TP=Q able in v-
u-portion ‘é T portion of

of GL —> GL GL @

2

s increment\ Yes Insert call Insert call Is increment\ Yes
absolute word of in- word of vari- absolute
value? crement in able in value?
TM~____ -Q u~-portion RA-__-___| | u-portion - 3
[ 5 > nsert ad-
28 —> GL of GL —>GL of GL dress in
v-portion
of GL
Insert call 30) |Advance CT2 ave 31% incre=\ yeg Store address
word of in- to next vari-p{Jom taEisble n- (30)
crement in able's generateds v-portion of
v-portion o indicator No MJ-0-___4 |GL. (address @
of GL > GL ] of jump to
range)
Set index Lo Set
indicator <§E}—a —————><::>
CT to number equal to zero? — @

of with words

in sentence First indicator

stringout address
—>CT2

&

\\
Yes \\*‘II’

(®

S1Iey) MO[4 ioielaauan AIep



!

k2 Y
Store address of next Insert address of 10-0-4
generated instruction first relative constant
in CT3 in u-portion of GL > GL
TP - - Insert callword
-------- (50002) of flex print ST
—>GL fixed library routine

in v-portion of 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

RS

10-0-3

—>GL

<

RJ-50002-50002
—>GL

2l

10-2-0

!

TP-10001-50002
—>GL

(10001 is address of
second relative constant)

RS

() ;

1077

MS-0-_____
—>GL

Insert address of this
instruction in v-
portion of GL




RS

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

Is test indicator
YES = 227
(B variable, C-A = 0)
Is test indicator
(B variable, C-A<0)

NO

Test indi-

Is test indicator
= 14?
(A,C variable B<0)

&

NO

Is test indicator
= 107
(A,C variable,B>0)

&

NO

Is test indicator
= 30?

(A and/or C, B var
able)

NO

1-

eeg

Modify com-
ponent of
form A(B)C

1078

cator = 20, |
(B variable,
C-A>0)

41




6L01

— GL

absolute
value?

Insert call

Insert relative

word of in~-
crement in
u=~portion

address of next

Insert relative
address of alarm

instruction in

of GL

s increment

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

u—portion of GL

-0

entry (from CT3)
in v~portion of GL

Insert call

Insert call

word for con-
stant zero in
u-portion of

TIm _~__ word for in-
| crement in @
—> GL u-portion of .

GL

GL

Insert relative address
of alarm entry (from

absolute
value?

®

$1IeY) MOTJ JI03}BISUSY AIep

CT3) in v~portion of
GL

Insert relative

Insert call word
of increment in
u~portion of GL

address of next
instruction in
u-portion of

>

s increment

GL

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

@ Insert call
word of in-
crement in u-

-Al |portion of GL

5 3

Is increment‘
absolute :
value?

Yes(50>



0801

ST~ _ _-__.
47 > GL —>

Insert relative
address of next
instruction in

v-portion of GL

Insert calculated
relative address

in u-portion of G|

Is increment

absolute
value?

No
MJ 0= -

—3> GL

Is initial Y
5| value absolute €3(48

value?

No

Add four (4) to relative
address of next instruc-

tion

Add five (5)
to relative

address of
next instruc-

tion

Insert relative
address of next ine
struction in

u~portion of GL

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

Yes <:>

Is limit
absolute
value®?

Set indicator
(CT4) when
tests are
generated

()

Add three (3)

to current re1a~.__9<::>
tive address

cator

Advance CT2
to next vari-|
able's indi~

Have indicators
for all variables

been checked?

()

VAaC

Oh

Add four (4) to
current relative
address

GL

Insert calculated
relative address
in v-portion of

-®

as test
coding been
generated?

Yes

MJ-0-01003

—> GL

b

S1JIeY) MOTJ J01RI8Ud9 AIeA



1801

Put in relative con- _J Adjust Op File I item
stants and Flex codes

eration of tests

to account for gen~ [—sjcount for generation
of tests

Adjust prelude to ac-

I

Insert sentence

call word in prel-
ude and in Op
File I item

| 5| fication to

prelude

Number of lines
subject to modi- [—>

second word of

ude and routine to
word of prelude

Number of lines in prel-

first

call word
in list

Number of words

!

in operating rou-

sentence in’
range of
Vary

word of prelude

Sentence number to sixth

tine to second
word of Op File I
item

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 File
I item in first
word of item

generated
routines

Advance relative
address counter
(CT1) by one

Transfer five words of

Exit
Vary
Generator

stringout (next variable
information) from ad- [
dress given by CT2 to

tempor ary storage
(TEO~TE4)

Store one instruction

Advance to next word

from EL in next location

in generated coding

of generated coding
region

region

S$1aBY) MOTJ4 JI0leaoudg Aiep
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Is initial
value absalute
1

Is 1imit

N
o (60)
—> 6L —’.

Insert call word

° absolute Yes
value? Insert call
TM=-___=Q( |word of 1limit
L5l in u-~portion
@ —>6L of GL

Insert call word of

limit in u-portion of

GL

Is limit
absolute
value?

TP~ =A
~—> GL

TM— ___=A
—>6L

TM— __=A of initial value
; in u-portion of GL
—> GL

<

TJ-Q-__ _

—> GL

F> address of alarm

Insert relative

entry (from CT3)
in v~portion of
GL

Insert call word
of limit in u-
portion of GL

TJ-Q-

Insert relative

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

Is limit No
absolute @
value?
2 ®

Is initial
value absolute
value?

Is initial Yes
address of alarm value absolute 69
entry (from CT3) value?

in v-portion of

No

GL

Insert call word
of initial value
in u-portion of

GL

@O~/

S1JBYD) MOT J0leasuaqg AJep



€601

Cv

Set index
CT5 to six

Sentence
number

ave all XS-3 digits Next digit
@ been converted to Flex —3>A
code (CT5=0)?

—

Yes

\V

-

Add base address of
Flex code table

-3

Add required Flex code
into relative constant
word

Space character add
03 to XS~3 character

Add 04 space code into
relative constant word

No

r>€>3> digit? Yes_,@

Subtract 03
from XS-3
digit

B

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

S31Jey) MOTJ 1031BIBUSY AJBp



RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE

Vary Generator Regions

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

IA
MJ
CA

IA
RP
TP
RP

MJ
CcA

RE CW1211
RE  [S1465
RE OP1047

RE  BR537
RE  KI1336
RE  LW1250
RE  UP421
RE  WA653
RE  BQ632

NDI/ON Ao

RE BR2242
RE  PL5360
RE  GC5366
RE VF47101

VY
0 30000
VY1

IN

10006 IN2 }
CN PL
10005 IN4
CN PF

0 VA
INS

Obtain CW for constant

Insert Library CW in List I

Write Generated routine and Op File I
on tape

Compiler of computer error routine

Illegal jump check routine

Sentence CW locating routine

On line print routine

Print heading routine

To rewind tapes

Sentence string-out

Op File I

Generated coding

Vary File

Exit line
Zeroize Prelude area

Zeroize Op File I area

{vao = 4}
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e
el
=

IA
P
RJ
TP
RJ
TP
sp
VA
TU
Sp
RP
EJ
SP
LQ
TU

SA
TU
TU
TO
TU

QT
EJ
MJ
TU
SP
SJ
TV
LT
TV
TP
SP
TJ
QT
MJ
QT
TP
RJ
TV
MJ
CA

VAS0

GL
RS
GL
RS
GL

VAT
VALl

BR3
VAI3

17
VAll

VA12
VA25
VA30
VA31

VA30
VA10
CT
45
VA34
CEl

CT

VA43
VA45
KI1

GL
CE

-\

MJ] 0 - —GL
Store

MJ 0 1003 —GL
Store

MJ] 0 - —GL

Is exit sentence number stated?

No, so search Vary file for sentence
number of last sentence in range

Add r to VF1 to find Exit call word

Set to continue search
Set up

Vary call word for this Vary File
item — A
Has the cor. Vary File item been found ?
No, back to continue search
Save Exit call word
Is there an implied resume?

Yes, so set (:) to (:)

Save Exit call word in CTy

0 — Q35

Sentence CW —> Ace

Is 26000 > Sentence CW? If yes, then 22—
Exit CW — Ay

Exit CW — Ay

1 —>Q35 indicates within Pseudo-Op.
Illegal sentence number check

Fill v of Exit line
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VE

OB WD ~O

IA
RJ
TU
TV
TP
0J
TP
QT
TJ
TJ
MJ
SP
SA
TU
LT
TP
QT
QT
RS
LT
1J
MJ

TP
oT
EJ
RA
MJ
TV
MJ
RJ
TP
RJ
MJ
CA

VE
LW

BK10
VES
CN15
CT
CN54
CN60

VF
CN24

CN61

VF
CT3
43
CT3

CN15
30000
CT2
VE26

CN31
WA
CN62
UP2

VE40

——

Obtain call word for Exi
Save call word

Is stated Exit a Resume?

t

Yes, so Exit CW to CT2; and Acc

26000 >CW?

No, so is 27000 >CW? If so OK

No, so to alarm

m + VF2—>A4

Set beginning of search
in —Ay

n —>CT3

m—>Q

n-m —> CT3

+ 2

Checked all items?

Yes, and not found, so
error

Vi
-

m

Does exit CW agree
with next Vary CW
in Vary File?

No, so advance to next item

and back
set (C) to

Print alarm

Rewind tapes and stop

1087

0 jn
SN
SN
SN
SN

SN

SN

CW26
CW26

CW26
Cw22

Cw22

cw22

to avoid gen. 10--line



© @ P

SO

@)
=

15

16
17
20

21

ok wNn~O

10

12
13
14
15
16
17
20
21
22

IA
RJ
MJ
TP
RJ
TP
TP
RJ
TP
0J
TP
MJ
TP
TU

TV

RJ
RA
1J

MJ
CA

IA
TP
TP
SP
RJ
v
RJ
TP
RJ

TP
TP
RJ
TP
QT
1J
TJ
MJ
TP
J
CA

CE
RS2
0
CN17
ST2
BK4
CN23
SA3
TE2
CEl1l
CN27

CN26
TE2

TE1

RS2
CT2
CT

CE22

VB
CT1
CN34
BKS
LW

RS2
CN17
ST2
CT1
BK4
CN23
SA3
CN15
TE1
CN12
CN13

TE1
FL
VB23

RS

[cE2]
GL
ST
CT
CT2
SA

CE13
GL
CEl4
GL
GL

GL

RS
CN5
CE6

VB

CT3
GL

LWl
GL
RS
GL
ST

CT
CT2
SA

VB21
FX
FL

FX

Store Exit line

10 0 1 —>GL
Store
Set index to # of WITH words

String-out address of lst indicator-»CT2

Store next variable info in TE-TE4

Is initial value absolute value?

Yes, so TM - = — GL
No, so TP - - —>GL
%ﬁ Cwinit - -

%ﬁ Cwinit vaar
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] O - GL

To find CW of first sentence of range
Insert CW in MJ instruction

Store

10 O 1 —GL

Store

Fill in RESUME entry line

Set index to # 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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Gl N~ O

10
11
12
13
14
15
16
17
20

21
22
23

IA
TP
TU
RJ
TP
0J
TP

TU
RJ
TP
TU
RJ
TP
RJ
TP
RJ
RA
1J

MJ
TP
MJ
CA

IA
TP

TU
RJ
TP
QJ
TP
TU
RJ
TP

TP
QJ
TU
RJ
TP
TU
RJ
TP
TU

TV
MJ
CA

FX
CN27
TE3
RS2
TE4
FX22
VB2

TE4
RS2
BP4
TE1
RS2
CN30
RS2
CN33
RS2
CT2
CT

CN30

FX24

FL
CN27
RC1
TE3
RS2
TE4
FL6
CN30
TE4
RS2
CN32
TE1
TE4
FL16
TE4
RS2
CN30
CN27
RS2
CN33
RC1
CN16
CN1

FL27

Fixed Variable (Build test for completion)
™ —Q-—GL

6L
GL
RS
Q
FX5 J
GL

GL
RS
GL
GL
RS
GL
RS
GL
RS
CNS
VB13

VC
GL
FX6

™ CW, Q —GL
Store e
Is limit variable absolute value?
No, so SP — 0 —GL
Sp 0
™ M —a
Store
SS — 0 —GL
SS CW 0 —GL
Store var
™ A A —GL
Store
TJ @ 1002->GL
Store
Advance to next indicator address
Back if all tests for completion not
generated

™ - A—GL

Floating Variable. (Build for completion)

GL
GL
GL
RS

ngl}

GL
GL
RS
GL
GL

Q
FL15}
GL
RS
GL
GL
RS
GL
GL
PL2
PF1
FX16

™M — — —GL

™ — 70000

™™ CW 70000 (CW of increment.)
Store

Is limit variable absolute value?

Yes, so

IM — A—— GL
™M CW A (CW of limit)

FS A— —>GL
FS A CW (CW of variable)

Is limit variable absolute value?

No, so FS CW CW (CWu of limit.)

Store

Store
TJ

M — A —>GL
™ Q A
01002 —GL

TJ 70000 01002

Set # working temps into 3rd word of Prelude

Set word 2 of Op File 1 item =1
To store
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N U WN - O

IA
TP
TP
RJ
TP
QT
TJ
TJ

?

Pt et
- O

bt b bt e et
BWNF O~ WD — O

TP

QJ
CA

IA
TP
QJ
TP
TU
RJ
TP
TV
TP
QJ
TU
RJ
TP
TV
MJ
CA

VC
BK4
CN23
SA3
CN15
TEL
CN12
CN13

TE1
FG
VC12

FG
TE3
FG2
CN27
TE3
RS2
CN31
TE1
TE3
FG12
TE3
RS2
CN26
TEl

FG16

(Increment Variable Control)

CT
CT2
SA

A}
VC10
FD

FG
)

Set index to # of WITH words

Set address of first variable indicator
To store group of CW's in TE

Send CW of variable to A

64000 >CW?

65000 > CW?

No, so floating variable

CW is 63--—; determine if fixed or
floating

(Build Floating increment variable instructions)

Q
FG5
GL
GL
RS
GL
GL

o1 |
GL

RS
GL
GL
FD14

Increment CW —>(
Absolute value?

Yes TM 0 —>GL
™ CWinc Q
Store
FA @ — —>GL
FA 0 CW
var.

Is increment absolute value?

No; so FA CW, CW —>GL
inc var.

Store
TP 0 — —> GL
P Q CcW

To store var.
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1A
TP
0J
TP
TU
RJ
TP
TU
TP
0J
TV
MJ
TV
RJ
RA
1J

TP
TV
RJ
MJ
CA

FD
TE3
FD2
CN27
TE3
RS2
FD15
TEl
TE3
FD11
CN27
0
TE3
RS2
CT2
CT

CN34
CT3
RS2
0
FD23

(Build fixed increment variable instrs and Jump Back)

Q
FD5

GL
GL
RS
GL
GL
Q
FD13
GL
FD14
GL
RS
CN5
VC2

GL
GL
RS
VT

}

Increment to Q
Absolute value?
Yes, so TM — Q —— GL
™ CWinc 0 ——> GL

Store
RA — — —> GL
RA CW — —» GL
var
Is increment abs. value?
Yes, RA vaar 0 — 6L
No, RA CW CW. —> GL
Store var inc.

Advance to next indicator
Back if all increment instructions not

generated
MJ O — —> GL
MJ O 01--- (Back to Jump to
Store Range)
{vro = Fp22}
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E&2©

®

® ®

IA
TP
TP
RJ
SP
zJ
MJ
TV
TP
TP
TV
Sp
RJ
TC
RJ
TP
TU
TV
RJ
TP
RJ

RJ
TP
RJ
TP
TV
RJ
TP
RJ
TP
TV
RJ
TV
LQ
QJ
LQ
QJ
QJ
LQ
QJ
QJ
CA

VT
BK4
CN23
SA3
TE
VIS

CN36
CT1
CN26
RC1
CN3
CW

RS2
CN26
CN35
CN25
RS2
CN20
ST2
CN25
RS2
CN21
ST2
CN36
CN25
RS2
CN22
ST2
CNT
CT1
RS2
CT1
TE
VT45

DJ
DL

DJ4
DK
VT51

CT
CT2
SaA

VS1

[vre)
VIS5
CT3
6L
GL

0
Cw1 }
GL
RS }
GL
GL
GL
RS
GL
ST
GL
RS
GL
ST
GL
GL
RS
GL
ST
GL
GL
RS
GC1
020
VT43

DJ2
VT46

VT30
DJ16

Set index to ¥ o

f WITH words

Set address of 1lst indicator

Transfer 5 words

to temporary

Is indicator zero?

Set to

(CT1) =>CT3. Save alarm print address
TP — — —> GL

™ — 70000

Find CW for 7910

TP 67... 70000—GL

Store

TP _ — —>GL

TP 10000 —

TP 10000 50002
Store
10 0 3 —6G
Store
TP 10001 50002
Store
10 0 4 —> GL
Store

L

—> GL

RJ 50002 — —>GL
RJ 50002 350002 —> GL

Store
10 2 0 —GL
Store
MS 0 — —GL
MS 0 01000+,
Store

.

Change entry to jump into first test

DJ, indicator
DL, indicator

14 DJ2, indicator = 10
30

DJ4, indicator = 22

DK12, indicator

1092
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@ Indic.= DJ
14

G9 Indic.= 10

@0 Indic.= 22

Indic.= 20

W HONO DB WM -=O

— et

IA
RJ
MJ

T
Jd

MJ
TP
TU
RJ
TP
SP
SA
TU

TV

RJ
MJ
TP
0J
TP
Sp
RJ
TU
RJ
TP
TU
Sp
SA
TV
RJ
TP
TV
RJ
MJ
CA

IA
TP
TU
RJ
TP
SP
SA
TU
TV

RJ
MJ
CA

DJ
EM22

EN22

CN26
TE3
RS2
VA6
CT1
CN1

CT3
RS2

TE3
DJ4
VAS
CN
CW

RS2
CN33
TE3
CN2
CT1

RS2
CN34
CT3
RS2

DJ37

DK
CN26
TE3
RS2
CN35
CT1
CN1

CT3
RS2

DK12

Indicators: 10, 14, 20(part 1)
EM Build and store test instr,
VS
=N Build and store test instr,
VS
GL T — A —GL
GL TP CW, A — GL
RS Store 'MC
GL ZJ > GL
0
17
GL Z] NI — —>GL
GL ZJ NI alarm —>GL
entry

RS Store
VS
gJZO} Is increment absolute value?
GL SP 0 GL
0 } Find CW for zero
CW1 * e
GL SP e zero 0 —>GL
RS Store
GL TJ] — — —>GL
GL TJ CW, — —> GL

inc
0
0
GL TJ CW. NI +1 —GL
RS Store 1
GL MJ 0 — —>GL
GL MJ 0 alarm__>GL
RS  Store entry
VS
GL TP — A —> GL
GL TP CWjpe A—GL
RS Store
GL SJ———->GL
0
17
GL SJ NI—->GL
GL SJ NI alarm

entry
RS Store
VS

1093
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IA DL (b variable, a and/or ¢ variable Indicator = 30)

Indic.= 30DL 0 TP TE3 ¢ . 0
1 0J DL4 DL2 } Is increment absolute value?
2 TP CN26 GL No, TP — A —> GL
3 MJ 0 DL5

a3 4 TP CN30 GL Yes, M A—>GL

46) 5 TU TE3 GL T(fp CW, A
6 RJ RS2 RS Store ine

7 TP TE3 0 } Is increment absolute value?

10 QJ DL24 DLI1
an 11 TP  CN35 6L S] — — —GL

12 SP CTL 0

13 SA CNIL 0

14 TV A 6L SJ — NI —>GL

15 TP TE2 0@ }
DL17

16 QJ DL21 Is initial value absolute value?

17 SA CN4 17 No, so add 4 to (A)
20 MJ 0 DL22

9) 21 SA CN5 17 Yes, so add 5 to (A)

49) 22 TU A GL SJ b<0 NI—GL
23 RJ RS2 RS Store

69 24 TP VA6 GL 2] — —> GL

25 Sp CT1 O
26 SA CN1 17

27 TU A GL ZJ NI—>GL
30 TV CT3 GL ZJ NI alarm 6L
31 RJ RS2 RS Store entry
@ 32 RJ EN22 EN
6] 33 TP TE3 @ . .
34 0J VS DM } Is increment absolute value?
CA DL35
IA DM
DM 0 TP CN34 GL MJ 0 — —GL
1 SP C(CT1 0
2 TP TE4 Q ..
3 0J DM6 DM4} Is limit absolute value?
4 SA CN52 O No, so add 3 to current address in GC
region
5 M O DM7
6 SA CN4 0 Yes, so add 4 to current address in
GC region
7 TV A GL 2
MJ 0 NI +{3}

10 RJ RS2 RS Store
11 RJ EM22 EM Now build and store tests for b < O case
12 MJ O VS

CA DM13
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®

D

&)

®

EN

N O b W - O

10

IA
TP

n
¥

TP
MJ
TP
TO
RJ
TP

QJ
TP
TU
RJ

TP

TP
QJ
TU
RJ
MJ
CA

IA
TP
0J
TP
MJ
TP
TU
RJ
TP
0J
TP
TU
RJ
TP
v

TP
Qd
TU
RJ
MJ
CA

EM
TE2
EM4
CN26
0
CN30
TE2
RS2
TE4
EM11
CN27
TE4
RS2
CN33
CT3

TE4
EM21
TE4
RS2
0
EM23

EN
TE4
EN4
CN26

CN30
TE4
RS2
TE2
EN11
CN27
TE2
RS2
CN33
CT3

TE2
EN21
TE2
RS2

EN23

Q

EM2 }
GL
EM5

GL

GL

RS

Fuia )

GL
GL
RS
GL
GL

Q

EM20 }
GL

RS
30000

te )
GL

ENS
GL
GL
RS

B )
GL

GL
RS
GL
GL

Q

EN20 }
GL

RS
30000

Is initial value absolute value?

TP — A ——> GL
TN — A——> GL
Store

Is 1limit absolute value?

Yes, TM — Q —> GL
T™ CW1 Q —> GL

Store

TJ Q —> GL

TJ Q alarm GL
entry

Is 1limit value absolute value?

No, so change u of TJ to CW of limit
Store
Out

Is 1imit absolute value?
TP — A ——> GL

M ——p ——>o6L
Ty O A——>GL

Is initial value absolute value?

™ —Q — GL

™ Cwinit Q —GL

Store

TJ Q ——>GL

TJ Q alarm
entry

Is initial value absolute value?

No, so change u of TJ to initial value CW
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IA

Vs o TP
1 RA
2 1
3 TP
4
5 TP
6 RJ
69 7 RJ
10 TV
11 RP
12 TP
13 TP
14 TV
15 TU
16 TV
17 TP
20 TP
21 TP
22 QT
23 RJ
24 M
CA
IA
6D BP 0 LQ
1 TU
2 TU
3 Sp
4 Ss
5 SA
6 TV
7 SA
10 SA
11 TV
12 TP
13 SP
14 SS
15 AT
69 16  SP
17 RJ
20 TU
21 SP
22 TU
23 RA
24 TP
25 RJ
Exit 26 MJ
cA

VS
CN34
CT2
CT
CT4
VS5
CN34
RS2
Cv3
ST
30013
REC
CN1
CN7
CN36
RC
CN2
CN16
CN35
CN36

VS25

BP
BK3

ST
CN24
PL1

PL
CN6

BK1
CT1
CN10
PF1
BK6
LW

GC2
PF
CNS7
oP

BP27

CT4
CN5
VT2

BP
GL
RS
cv
VS12
VS13
30000
PF
PF1
PF4
PL
PL1
PL2

LS1
BP

Q17

——r NI e e

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

Yes, so have we put in tests?

Yes, so MJ 0 1003 — GL
Store
Convert sentence # 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 = l4g

Insert 50002 CW into 5th word of Op. File I
Set V of 1st word of Prelude = llg

Set 2nd word of Prelude = 2

Build 3rd word of Prelude

50002 call word — Ay

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

# lines in Prelude + Rtne to 1lst 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 Exit
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<
-

ST

SA

N O U W~ O

= O [\CE I )

LW -~ O

IA

m
4

TP
1J
MJ
LA
LQ
T
TJ
<<

o

SA
TV
RA
MJ
SA
AT
MJ
CA

IA
RJ
RA
MJ
CA

IA
TP
RA
MJ
CA

IA
TU
RP
TP
MJ
CA

cv
CN CT5
BK1 0

CT5 CvV4

0 30000
RC5 6

Q 6
CN51 A
CN52  CV15
CN52 0
CN32 0

A CV13
RC5 30000
0 CV2
CN52 0

RC5 RC5

0 cV2
CvV20

RS

ST2 ST
CT1 CN1

0 [30000]
RS3

ST

GL (ec]
ST CN1

0 [30000]
ST3

SA

CT2 SA2
30005  SA3
[30000] TE

0 [(30000]
SA4

Set index
Sentence # —(Q
Finished?

Yes, so out

Next digit —A

3 >digit?

No, so subtract 3

Add Base Flex code address
Set address of Flex code
Add into Flex word

Add 3
Add into Flex word

Store generated coding
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= I~
v)OOC)OOOO:l>

QOO0 OOO

BPOOOOOOOOO0OOODOODO0OOOCOOO

O

NOOOP‘OOOOOOOOUTOOOOO%

g
[\
pa—]

10001

OO O B»OO

10000

4]
(=]
=]
(=]
o

7777

OO"L_EONONOOOOOOOOOOOO

CN63

BK11
GC
50002
A

0

A
CE4
CN37
1002
1003

VT41
37
52
74
70
64
62

72
60
33
7
26000
42
27000

oT7T7
10
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63
64
65
66
o7
70
71

T2

~Nooudbs W~ O

10
11
12

CT O

54
01
47
30
51
54
66
22
CA

IA

45
04
06

47
30
20
20
57
CA

CA

30656
30723
67656
31305
01240
73016
30502
777
CNT73

CT6

74730
46601
60154
40166
17024
53050
63001
7777

11

70000
01225
60120
45700

02404
40622
61401
30315
50000

01000

R ES UME
AE X ITA
M U S TAR
E FERAT
0 A A AV A
R Y AS EN
T ENGCEA
CRY» V A R Y
AS ENTE
N CE AV
¢ A H A SA
ANAIND
E F I NTIT
EAL O OFP
v CR CR

Holds CW for Exit line; then Index for
# WITH words

# lines running routine + 1000 (exclude
10 lines)

Holds string-out address of next test
indicator

Address of instruction to jump to Range;
then, address of Alarm Print instruction

Indicator that test coding already
appears

Index for Sentence number conversion (not
stored on MD)
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TP WL3 A

Send resume C/W to A

RESUME GENERATION

Flow Chart
\
"27" type Teszftype "22™ type
C/W
1
RJ LW Lwi RJ LW Im1
line # is processed by line # is processed by
searching list IZ for searching list IZ for
a (VARY) statement with a (VARY) statement with
this line ¥, this line #,
\
Test for No ALARM No | Test for
"26™ type ND 22" type
C/W C/W
t ARY)
Test (VARY)|no
fill for C/W AE‘QRM
Test with KI
. for C/W within
ngﬁégE same sub, prog No ALARM
Build
OP-FILE I

1100

STOP




0

1

2

3

f4

5

27 6
Branch § 7
10

11

12

'd r13

Test 14
for 221415
16

u7

20

21

22 22
Branch§ {23
24

25

Test 26
Vary 27
File {30
for 1131
CW 32
33

IA
MJ
TP
QT
SS
ZJ
TP
RJ
TP
QT
SS
zJ
TP
RJ
TP
QT
SS
VAl
TP
QT
T
MJ

RS

RA
MJ

QT

NC

WL3
NC61
NC62
NC13
WL4
LW

NC61
NC63
ND1
WL4
Lw

Q
NC61
NC64
ND1
VF
NC57
NC60
0

0
NC56
NC107
0

0

VF
NC60

RESUME GENERATION

REGIONS

RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE

NC2512
ND2651
NE2667
WL2242
LW1250
VF47101
GL5360
TF2706
0P1047
KI1336
UP421
BQ632
WA653

RESUME GENERATOR

30000
Q

A

0

NC5

A

LWl
NC66
A

0
NC41
A

LWl
NC66
A

0
NC21
Q
NC56
NC107
NC120
0
NC110
NC111
NC130
0

Q
A

Send CW to Q from Resume String-Out
Mask ij4.9
Test for 27___ (subtract 27000v)

Send line no. k (referring to Vary sent.)
Routine D finds CW for vary sent, in IZ
Save CW in NC66

Mask i14-9 (XXOOO)V

Test for 26 (subtract 26000V)

To prelude generation or error

Send line no. k (referring to Vary sent,)
Routine D finds CW for Vary sent, in IZ
Save CW in NC66

Mask 114_3 (xx000)

Test for 22 (subtract 22000),

To test Vary file or error

Code word of Vary file (no. of words)
Mask "n™ & store in Index = NC56

Mask "m"™ & save in NC107

Jump to correction (1)

Subtract 1 from Index
Add 2 to m

Jump to correction (2)
Chahged to VFﬁ'

Mask CW T2
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| 34
35
36
37
40
41
42
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
111
112
113
114
115
116
117

| o e B e B HT=E=H=2 XM
EH'UECJ"U"U<’UC‘.5'U"UC-4"UL4>L4

o

OOOEEOOOOOOAOOOOOOOOO

TP

oocoo=
o

NC66
NC32

NC66

30010
NC70
WL3

WL1
NC66
30003
NC100
GL

NC114

~NO O Q
-~ o
-~
-~

5%OOOOOOOOOOOOO|—'OOOOO
=]
-

OO0 QOZ2000NMNMO
- Q
o
o

NC37
NC106
NC112

NC103
NC43
GL

17
GL
GLS
GL7
NC51
TF
TF
NC125
OP1
0opP2
NC

7777
77000
27000
26000
22000

o

OONWO%’OOOONNOOO
o

=
a&
I
[}

Test with CW in NC66 for equality
Increment VE, 4 o by 2

Jump to correction (3)

Vary CW in A

Jump to correction (4)

Generate Prelude Format

Move CW of Resume to ™u" portion
(0, CW, 0)p—>(0, 0, 0)g)

Line no.

CW

Generate Op File I format

CW Resume

Jump to correction (5)
(0 GL TF)

Index

L(Vary CW)

CW Resume in u

Prelude format
Line number

CW Vary in v

CW Resume in u
Op File I format
CW Vary in u

Send parameter to Q
(4)

(3)

Parameter for Op routine
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120
121
122
123
124
125
126
127
130
131
132
133
134
135
136

Pt et et i et et
R WO ~NCUudh wh—~O

o U whh—O

TP
LT
RS
LT
MJ
TP
LT
MJ

RA
MJ

TP
MJ
TP
CA

IA
MJ
RJ
TP
RJ
MJ
66
34
54
50
01
54
24
66
40
CA

IA
MJ
RJ
TP
RJ
MJ
65
30
31
30
51
65

NC56
25
NC56
43

0
NC66
10017
0

63
NC32
0

0
NC136
0

VF
NC137

ND

WA
ND15
UP2

33305
65015
30313
26300
24011
73430
66304
22777
ND5
ND16

NE

WA
NE16
Uup2

66246
50660
30543
65012
50023
66305

A
NC56
NC107
NC56
NC26
A

TF2
NC134
NC133
NC133
NC32
0
NC32
NC53

Q

|
|
!
|

n—>A

Shift n to A

(1) n-m—>NC56 = Index

Index shifted right 1 or NC56/2

Move CW of Vary sent. to u address,
jump to correction (6)

(5)

Shift to u position

(2) Add to (VF), i.e., VE, , o

Preset NC32
(6)
Presetter for NC32

ERROR ROUTINE

BQ6
WA1
UP3
UP

43001
05101
05430
16651
77024
16566
73050
77777
10

THEREA
ISANOA
REFERE
NCEATO
AAA(VA
RY)AST
ATEMEN
T.

ERROR ROUTINE

BO6
WA1
UP3
UP

NE
63047
15430
05026
40150
07234
06601

STATEM
ENTARE
FERENC
ESAAAN
ON-EXT
STENTA
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13
14
15
16

17
01
50
40
CA

70245
65305
26302
NES
NE17

47343
06630
27777
11

(VARY)
ASENTE
NCE.
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GOTT

Generate standard prel-
ude and MJ 0 30000
MI] O CW of sub-

program heading

Generate
Op File I
item

N

Prelude + generated

coding and Op File I
to tape and storage

JI01BISUSY 1TXY J0F 1IBY) MOTJ



N WD ~O

11
12
13
14
15
16
17
20
21
22
23
24
25
26
27
30
31
32
33

RE
RE
RE
RE
RE

QOO0 O0OOE=ZO0OO0OOOQOCO
L]

=

PX2512
PL5360
FL2546
0P1047
WL2242

PX

0
30010
PX20
WL3

A

WL1
WL4

30003
PX30
WL3

A
WL4

A
PX33

—
TOOOOOOO0OO0OO0OQ0DOOQ
| o] v}

PX34

0P1
opP2

EXIT GENERATOR

Generate Prelude Format

Sentence call word to prelude

Standard line no.
CW Sub-routine heading —2nd line of
coding for sentence

Generate Op File I Format
Sentence call word to Op. File I

CW subroutine heading to Op File I

Prelude + Generated Coding and Op File I
to tape and storage
Exit

Prelude Format

Object Program Coding

Op File I Format

CW of Subroutine heading
Parameters
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L0TT

N—>A
Initialise

BK4 —> WK
- GL6 — GK
1000 — 0K
1 — MK
0 —UK
0 —>PC

&

Type Generator

MJ 0 37002

s| line —> Ar

Form

in

TP L(117) 37000
Ay

F-—->F
L — LI

Initialise

9

458-—+>AR

1178—>AR

Form
_|{PR O L(45)

in AR




8011

Then multi-
valued data

L—L

_..>F

e "%
O -

Form parameters

for TR

C (Ay —>TEMP 1 @@

Box 1

.9®_> C (WK)—>Box 1
TR3 0:C (UK)+UL;0

TR4 40;C(WK)+1:0

>

(WK )<= (WK)+2

>

sp[

lo

Type Generator - Cont,




6011

YES

NO/ c(a) = )

Then a
call-word

y

_/

C(AR)'*>TEMP 2

YES

(PC)<=(PC)+2

(PC)<=(PC)~1

C(TR3) "v"
—> TEMP 4
i.e. n, number
of flexcode

>(¢)

i.e. merely

print out
input repr
sentation

e=-

Increase (TR4"v")

by 1 (i.e. one

Type Generator - Cont.,

more word for
translation)

-\
O

i
(_@JV_O@ < 70000?)

)

650007

g

'IC"—>TEMP 3

P
20 (c(a) < 640002
YES



Box 2

Form C(MK) + ML, Form Form O C(MK)+35000
Send to Box 2 0 C(UK)+36000 "PT" in Ay (data
(i.e. address for|—> C(TEMP 4) (i.e., P A [?] for S.G.)

PT parameter in PT parameter) T

ML)

OT1T

@ (UK)< (UK)+Temp 4
@ (MK) <= (MK)+1

Box 3
Form Increase contents Form ™ a [?]
0 C(TEMP 2) of store referenced C(UK) + UL, where C( Q)=
C(TEMP 3) in ‘ o @—"in Box 2 by 1, to ”1Send to Box 3 A=A in flexie
Ap allow for " A=A "

@ (UK) <= (UK)+1

©

Type Generator - Cont.



IT11

®_)C(TEMP 1)->Ay "u"

Form <§l§;>

determine last
subscript call-
word

"IC" — A"V"

"(‘;V‘"___9 A"vll

Form
SP(last C/W) O |

IN AR

(TEMP ')-+>AR

Form & store

(S-2) in
@‘_ TEMP 3

Type Generator - Cont.

Search dimension
list for this
item

2nd line of
dimension box
_.__.90

Q "v" (# subs)

-+>AR (=s)

(Q) (mod., * subs)

—=> TEMP 4




ARSI

Set r =1

C

Output is

/WOF 1 multi-
plier in A "u"

in Box 4

Tnitialize <JX>
to start at 3rd

line of dimension
box

Box 4

Add in to "A"y"
C/W of "rth"'

o)

LQ (TEMP 4) 25

Q ||v"

Type Genera

subscript (from
SL 1list)

Add in

to AR

@(N—O—-@(TEMP 3

@5;

(Temp 3) <
- OEZ)"“‘ (Temp 3) -1
S

r< r +1

Form
(i.e.modulus) TJ C/W(mo
— A (0K)+2 in

B Form
dulus) DV C/W(mod) Q
Ap

tor - Cont.

)

Form SA C(MK)
+35000 17 in AR




ETITI

Form )
TU A C(OK)+1
in Ag

MJ O 1000

to A
° A

R.L, "CV"—> AR “V"

Box 5

Form

Box 5

C (MK)+ML
(address for T7...
C/W), send to

in mod const.

TP TEMP 1 [?]
(store T7--_.C/W

list)

(MK) < (MK)+1

Store
| 0 37000 37000

in ML

C (0K)
—> TEMP 1

(35000 Add.
rel., 1000)

C(0K)+C (MK)—>TEMP 2
(36000 value rel,

to 1000)

C(BK3)—>OP File
item line 1 "u".

# lines item>line
1 "v. ”"”

C(TEMP 3)-T777 =
# running lines
Op file item

(line 2)

C(0K) + C(MK) + C(UK)
—> TEMNP 3

(37000 value rel, to
1000)

Type Generator - Cont,




PITI

C(GK) — GL6—> TEMP 4 C(GL1)+C(GL2) 0— GL3,GL4
<::> | C(TEMP 4)+C(MK)>GL1| | ~ +6—> GL "v" line #-—GL5

(% lines for add., C(BK3) — GL C(UK)—>GL2 (* lines of gen

mod, ) coding)

Set <EX> to Initialize <EX> to| [Initialize <EX> to

C(MK) -1 start address proces-
( ::*?__ process ML | store processed .
—>TEMP 4 list words at GL6 sing at loc, GL6

Transfer UL list to Parameter de-
GL; last address in GL scribing GL ¢ STOP
referenced by EX as FL—>

initial start

Type Generator - Cont.



Generation )

Subroutines

RE
RE
RE
RE
RE
RE
RE

L RE

RE
RE
RE

RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE

LS1465
CS1211
BR337
UP421
0P1047
WA653
BQ632
TR1670

DL40102
BK2242
GL5360

TY2512
IN2513
TG2530
MV26T72
PR2760
MX3030
EX3044 >
SG3076
RL3137
ST3143
CK3147
FU3165
SB3173
CN3176 J
PC3272 A
0K3273
GK3274
UK3275
MK3276
WK3277 >
TM3300
SL3306
VE3312
FL3320
ML3730
UL4340

TYPE GENERATOR

REGIONS

Library List Routine

CS = CW Constant Call Word Routine
Machine Error Routine

Excess Three Print-Out Routine

Loads Generators and Op Files on Tape
Routine to Print: Sentence — (Type)
Rtne.to rewind all tapes & stop computer
TR = VX Excess Three to Flex Code
Routine

Dimension List

String-Out Buffer Input

Buffer Output Region for Generated Rtne.

Generator proper

Working Space

<— Region used to build up Op File
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IA
MJ
CA

IA
TV
RP
TV
TV
TP
TP
TP
TP

bW ~O

10 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

Type Generator

TY
0 30000 Exit
TY1
Initialization
IN
TG141 TG131 ®»—®
10003 1IN3 cesovs
SG36  SG10 Initialize sub-generator
CN73 FUS Initialize Op File routine to FL2
CN PC Clear PC
CN UK UK—0
CN1 MK MK =1
CN31 0K 0K—> 1000
CN70 GK GK — GL6
CN WK
CNT3 WK } WK — BK4
e o } MI 0 37002 Generated
IN15
Main Routine
TG
TG132 TG23 —>@
TG133 TG126 =l )
CN67 SB Initialize subscript storing routine
CN4 0 455 —> Ag
CS CS1 Place in constant pool
CNST O p .
0 0 R 0 L (garnage return flex) formed
RL3 RL and put in output
CN5 0 79 —A
Cs CS1 Find CW
CN47T O TP L(79) 37000 formed and put in
RL3 RL output
CN41 O 40 1 0 —A
WK TR4 Start to form entry line for TR
UK 17 and inform TR of location for output
CN63  TR3
WK TG22 r —B0X 1
WK CN45 r +2 —r
[30000] 0 Examine rth word

30000 30000 ]

FIETP A TM; F2'=- MJ 0 TG36
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24
25
26
27

30
31
32
33
34
35
36
37

40
41
42
43
44
45
46
47

50
51
52
53
54
35
56
ST

60
61
62
63
64
65

67

70
71
72
73
74
75
76
7

TJ
TP
RJ
MJ

TJ
TU
MJ
TU
TP
MJ
RP
EJ
CA

IA
MJ
MJ
RA
RS
MJ
TV
MJ
SP

zJ
TP
MJ
TP
TJ
RA
MJ
TJ

RJ
MJ
TJ
TP
MJ
TJ
TP
RJ

TP
RJ

QT
SP
SA
TV

CA

CN23
TG134
FU4

CN17
CNT1

CNT2
TG135

30004
CN25
TG40
TG40
PC
pPC
TG136
PC
TGS5
TG137
CN21
TR4
CN20
SB2

CN17
CN14

CN16
CN15
SB2

TG140
TR2
CN24
TR3
MK
CN65

TG100

TG30
TG126

TG34

TG33
TG127
TG34
TG127
TG23
TGSS
TGS53 }
TG40

T647
TG45
CN2
CN1
TGSS
TG131
TGS1

TGS1
TG111
TGT71
™1
TG37
CN1
TG20
TG62

SB
TGS5
TG6S
™2
TG70
TG35
™2
SB

TG111

HOoOOMHO

G101

o

< T7000?
No - i.e., 77--- type variable. (:)—> GED
Insert in Op File item
Jump to (E)

< 650007

No - i.e., 65,66 — so™CV" wanted @9@
Jump to

Must be 64-—-i.e., "IC" wanted (:)—éng
B—>E) -

Jump to

Test for,Ag ( ) or none

A Jump to test PC
A@ Jump to set
( PC+2—PC
) PC-1—PC
Jump to

—_
Jump Jggset (:)

If zero, continue; non-zero, jump to ()

—>
Jump to ®
Not any of above,. . CW. Save in TEMP 2
C(A) < T70000?
No,." . a dummy variable-count 1 more word
for TR and jump to
C(A) < 67000?

No - a numerical subscript - so note
and jump to

C(A) < 650007

No; a floating variable, so "CV"—TEMP 3
and jump to

C(A) < 64000? If so DUMMY

No - so subscript, so "IC" — TEMP 3

Store in subscript list

—{
Go translate
V mask —(
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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100
101
102
103
104
105
106
107

110
111
112
113
114
115
116
117
120
121
122
123
124
125
126
127

130
131
132
133
134
135
136
137

140
141

N O b whd—~ O

IA
SA
AT
SP
SA
SA
RJ
RA
RA

RJ

SA
RJ
MJ
Sp
TU
RA
SP
SA
TV

RA
RJ

SA

RJ
MJ
TP
SP
MJ
MJ

MJ

Sp

CA

IA
RS
LA
TU
Sp
SA
RJ
SP
TU

RP
EJ
SN

TG100

CN11 17

™3  [30000]
MK 0

CN10 17

CN13 O

SG34  SG

UK T™M3

MK CN1

CK3  CK

30000 30000}
™2 0

SG34  SG

0 TG14
TG101 17

A TG117
[30000] cN1

UK 0

CN64 O

A TG123
CN42  [30000]
UK CN1

CK3  CK

30000 30000]
[30000] O

SG34  SG

0 [30000]

A ™

™ 17

0 MV

0 TG36

0 PR

0 TG115
™1 17

0 TG

TG142

My

SB CN1 A
A 17 [
A MV3
[30000] 17 )
CN52 0

RL3  RL )
™ 0

6 MV10 !
20000 BR1

DL MV12 J
0 17

+ 36000 = "u" of parameter

C(MK)

+ 35000 = CW for parameter location
And PT is routine used

Subgen to produce coding

UK + C (TEMP 4) — UK

MK + 1 — MK

J1 =SP TM1 17; J2E MJ 0 TG115
Form "CW required" ~ ™IC or CV"
Subgenerator

Jump to

Increase last parameter by 1 to allow
for "V A = A"

Store "VA=A™ in UL

UK + 1 — UK

L1'=’SPTM 17; L25MJ 0 MV
M1 =add in "IC ;"Mo =yadd in "CV

Subgenerator

Either back, or out to processor
h

g Constants

NRTR N

J1
N1 (i.e., A)

Obtain last stored subscript CW

Add in SP___

Find appropriate dimension box

- jn +r
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13
14
15
16

17
Lt

20
21
22
23
24
25
26
27

30
31
32
33
34
35
36
37

40
41
42
43
44
45
46
47

50
51
52
53
54

56
57

60
61

63
64

SA
SA
TU
TP
TP

QT
EJ
ST
TU
RA
TU
TV
RJ

SA
SA
RJ
RA
1J
LQ
QT
RJ
CA

IA
SA
SA
RJ
SP
SA
RJ
SP
SA

SA
RJ
SP
SA
RJ
SP
RJ
SP

SA
TV
TP
RA
RJ
MJ
CA

MV10
MV11
A

[30000]
¢

CN24
CN1
CN2
CN67
MV16
A
MX12
MX11

[30000]
CN60
RL3
MV30
TM2
™3
CN24
csS
MV40

MV40
CN55
0K
RL3
Q
CN61
RL3
MK
CN10

CN33
RL3
CN31
OK
RL3
CN14
SG34
MK

CN65
A
™
MK
CK3
0
MV66

0
0
MV16

Q
TM3
A
MV35
TM2
MV30
CN33

MX1

RL
CN33
Mva27
25

CS1

RL
17

RL

17
RL

RL

SG

MV62
{30000]
CN1
CK
TG131

\W"J

—> Address of 2nd line of box

2nd line —0Q

2 gubs, modulus —> TEMP 4

# subs — A
=17

No, form &store S-2
Prepare to extract CW 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 "v©

—>A

Place in constant pool

(0

K) +2

Form 35---type pseudo CW of base 77---

17

TJ L(Mod) 2
TJ L(Mod) C
Store
CW (Mod) —A ™u"
DV Mod Q
Store

in A "u"
—>SA L(CW)
Store
TO A 1
TU A "N,I."
Store

And "CV"™ is routine used

Subgenerator

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

T7———CW

Store base CW
MK + 1 — MK
Check length
Jump back to
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O WN~O

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

TA
Sp
RJ
TP
SP
TP
AT
AT
ST

Sp
TP
SA
ST
SP
ST
AT
TP

TP
TP
TP
RS
Sp
TU
TV
RJ

TU
SP
ST
RJ
TV
SP
AT

TP
SP
SA
SA
TV
TP
RJ
MJ
CA

PR
CN6
RL3
CN34
0K

MK
UK
CN7

BK3

FU5
CN66
GK
CNT70
MK
UK

CN
CN
BK1
™3
CN70

CN70
EX13

CN65
MK
CN1
EX13
EXT
UK
CN62
30000

UL

GL1
GL2
CN3

CN43
oP

PR50

RL
ML

™

T™M1
M2
FL1

17
GL

FL

TM3
GL1
GL2

GL3
GL4
GLS
CN1
17

EX7

T™M3
EX
PR40
17
PR37
30000 ]

[30000]

0
0
0
GL
0P1
op2
TY

Sub-Processor

N

MJ 0 1000
Stored
Set up index address line

35000 (i.e., ML) Val. rel. 1000

36000 (i.e., UL) val. rel. 1000

37000 (i.e. temp) val. rel. 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 —>0P
Output
EXIT
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Subroutine to Extract Multipliers and Obtain Appropriate CW's

IA MX
o TP [30000] 0 1 line —0
1 MJI O [30000] Switch (initially MX2)
2 TV MX13 MX1 FLIP
3 MI O MX7
4 L0 0 25 Reverse "u™ and "v"
5 RA MX CN33 Modify entry for next application
6 TV MX12 MX1 FLOP
7 QT CN24 A Extract n
10 RJ CS CS1 Place in constant pool
11 MJ 0 (30000] Exit
12 0 0 MX2
13 0 0 MX4
CA MX14
Replacing 35---, 36--—, 37-—- Addresses with Values Relative 1000
IA EX
0 TP [30000] Q 1 line to 0
1 OT CN44 A Inspect "Op. code™
2 EJ CN35 EXT If a 10 line, O.K.
3 RJ EX31 EX14 Process "v"
4 LQ 0 25 Shift "u"—>"v"
5 RJ EX31 EX14 Process "u™
6 LQ 0 17 Restore (
7 TP Q [30000] And output it in GL

10 RA EX CN33
11 RA EX7 CN1

12 IJ TM3 EX Back for next line

13 MJ 0 [30000] EXIT

14 TP 0 TM4 Save Q

15 QT CN23 TMS Mask off 1st two digits

16 RP 30003 EX31
17 EJ CN10 EX20

20 MJ O EX26 35

21 MJ O EX24 36

22 RA TM4 ™2 37 Add in val (37)

23 MJ O EX27

24 RA TM4 T™M1 36 Add in val (36)

25 MJI O EX27

26 RA TM4 TH 35 Add in val. (35)

27 SS TM5 0 Subtract original 1lst two digits

30 TP A Q Set result back in Q

31 MI O (30000 ] Exit back to main level
CA EX32
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O UNDWN-~O

who—= O

Subgenerator, to Produce Coding Handling Parameters

IA
TP
SA
RJ
SP
RJ
QT
EJ
EJ

RJ
RJ
RJ
RJ
Sp
RJ
RS
TV

TV
Sp
SA
RJ
SP
RJ
SP
SA

SA
RJ
Sp
RJ
MJ
0
0
0
0
CA

IA
RJ
RA
RJ
MJ
CA

SG
A
CN46
RL3
CN36
ST3
CN24
CN14
CN15

SG40
SG40
SG40
FU4
SG37
LS
5640
A

SG35
SG37
CNS0
RL3

CN37
ST3

SG37
SG37

CN54
RL3
CN40
ST3

0

0

0
30000
30000
SG41

RL
ST3
0K
CK3

RL4

Q
0

RL

0
ST
SG37
SG11
SG12

(30000]
[30000]
[30000]
FU
17
IS1
CN1
SG20

[30000]
0

0

RL

0

ST

17

0

0
RL
0
ST
[30000]
SG26
SG13
30000
30000

ST
CN1
CK1

[30000]

"u" & "v" —(Q for PT, IC, CV
Add in TP ____
Store

10 0 3
Store

Name of routine (™V") to temp.
Is it CV?

Is it IC?

PT

CV}Used before? {Initialized to SG13

IC

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

Find address to be changed

Name to A "v"

Add in TP 35000 __
Store

10 0 4

Store

Add in RJ ____
Store
10 2 0O

EXIT

Erasable.

Store

Increment OK

Check size of routine
Exit
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WM e O

A WD -~O

B W~ oOo

IA
TV
TP
RA
MJ
CA

IA
SP
SA
SA
TJ
RJ
TP
RJ
MJ
40
32

50
01
51
CA

IA

TV
TP
RA
MJ

CA

IA
TP
RA
MJ
CA

SO OoOH

GK ST1

A [ 30000]
GK CN1

0 [ 30000]
ST4

CK

0K 0

MK 0

UK 0
cN32 [ 30000]
WA WA1
CK10 UP3
UP2 UP

0 BQb
CK11 5
30503 05424
30270 16530
66305 02630
66515 10146
50322 27777
CK16

FU

A 17

FU5  FU2

A [30000]
FU5  CN1

0 [ 30000]
0 [30000]
FU6

Error Print-Out Routine

Store
Increment
Exit

l Sum 3 counters

J

Print-Out:

Print-Out: Generated Sentence Too Long

Jump to rewind tapes and computer stop
Parameter for print-out routine

GENERA
TEDASE
NTENCE
ATOOAL
ONG.

Updating Op File 1 Item

GK

Sentence (Type)

Shift CW to "u" field

Where?

Store in item

Increment counter

Exit
Counter

Storing SS in Subscript List (SL)

SB
A
SB
0
SB3

covooQQ

30000
CN1
30000

BN~ O

Store subscript GW

Increment
and exit

Constants
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~N O WL

11
12
13
14
15
16
17

20
21
22
23
24
25
26
27

30
31
32
33
34
35
36
37

40
41
42
43
44
45
46
47

50
51
52
53
54
55
56
57

O=0o
=

eleNoleNoNeNo N

eNeoNeNoNoNoNoNe

TP
TU
SP
SA
RJ
TJ
MJ
PR

COO0OO0OOOOO [oNeNe]

HOOOOOOO

7000

QOO WrHHOON

CN40

CN40

04440

117
1000
777

35000
36000
37000
50002
50062
50112
64000
65000

67000
70000
76000
77000
77777
40
120

1000
1776

37000

2
37002

Pseudo-address codes
PT

Cv }' Library call words
IC

v-mask
A

%@ Various string-out symbols

)

Check on length of gen. coding
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60
61
62
63
64
65

67

70
71

b 03

(<

73

=)
OOOOO_U

QOO O

>

0
0

30000

UL
ML

SL

CN14

INT 2

CNi5
BK4
CN74

0

31000

PR41

UL
ML
FL
SL

00



9¢li1

0K —» 1459
TK —> 3
MK —0

START Set up VK

SL

MM

Start to scan at BKY
Start to store subs at

Start to store M's at

Prepare Op
File 1 item
and prelude
so far as
possible

Inspect rth Yes
, word of z 77000?
stringout

No

L

Scan dimension
list for this entry

>

Store this C/W
in Op File I item

Extract 2nd line
of dim. box,

note # sub=- —
scripts in ER

Build SL list
(# subscripts of

vbl's in
stringout)

S1IBY) MOTJ I03BIBUSY 1ST7]



Lelt

Build MM 1list

, Extract 1 Place it in (C/W*s of multi- Yes
multiplier the constant >{pliers & moduli ———eﬂig-lmultipliers{:}____
from dimen- pool in constant

sion list pool)

No

Find modulus,

j place in const. OK + 6 + S ]
¢ pool, note C/W >F TS —>r —> 0K MK + 1 —» MK E
; in MM list ;

A4

r+1—r

]

No
@,_)0K+2—->0K 9@——)TK+1—>TK VK - 1— VK '-—>GK=O? yet‘D——-@




8¢Il

# columns So 2-4

= # vari- vbles
ables in (columns)
sentence so extra RA

in exit

Main increment

after one appli-
# Vbles = 17 \No cation of this # Vbles = 5?\No ,| 0K+l —> OK
4// routine is -

2010 (1 bkt.)

Yes 20— NC Yes
Then increment
after buffer
emptying is
2(5-¥) — NC1
4 —->NC

[ 0—>NC1 ,__,(::::)




\

OK + MK + TK 0K + TK + GL6 OK + MK + 1000 0K + 1000 Complete prel-
= # lines for = add. ret. 6L = add, rel, = add. rel. > ude, up date

modification for mod. consts, 1000 for XS3 1000 for mod. list 1
words consts,

6¢I1

Prepare to store

gen., coding at
,OK—>1000 GL6; Start to »| Generate
scan at BK7. MJ 0 Exit

Start to scan SL
list from SL
Start to scan MM
list from MM




0gll

On

Place current
line # in const.

Generate

(pool (to be used 5| Generate Generate

gs identifying "TP [N A" "EJ FI_N 1011" "RJ IW IW"

symbol)

Generate ﬁen. .

"10 3 2" Gen Gon RP 3 n 1010

(to cause buffer st " Joh. " where n = # of
TP IN FLN TP IN Fry heading words

emptying as
required)

Gen,
"TP L(XS3) BF"




IgTI

# heads, + 2030
+ C(NC1), & place
in const. pool

Form X =

Generate

"RA BI L(x)"

Generate

"TV BI IW"

Generate J
10 0 121"

v

Examine rth Yes
word of ———‘><:2 770007?
stringout

No

Box 1

Store this C/W as
a mod, const, for
running progq.

Look~up # sub-
scripts in SL

list (formed
during pass 1)

Fetch (r+s)th

word, which is
last subscript
quoted. (—>A"u")




cell

No

Generate
"sp 2?2 O"

Obtain contents
of (r+p)th word
(Py=0) which

from MM 1list
which is multi-

y

should be 1lst
subscript quoted

plier for this
subscript

Obtain one entry

A“ u"

A“v'l

Thus, gen,
HMA ~ ~ "w
(for 1 subscript

Obtain one entry

' Yes from MM list,
| All S processed? which is modulus >
for this vble.

No (— A"u")

Gen,

tion of this order

"IJ mod a+Q,
where ais loea- [

Gen,

"DV mod Q"




gell

(s —

Gen,

"SA B 17", where

B::

add. rel.

1000, of const,
as in Box 1

Gen.

"I'U Aa +1", where
a = current loc.
rel. 1000

\

r+s—sr

Clear A, ER




Pell

1 — ER
@——) (i.e. assume —)@W > 650007 Yes glear.ER, as LA A 17
fix. pt.) loating pt.

No
Add to A Gen Gen
"TP O. A" and "RJ IW IW" "18~3'C(ER)" >r +1—r VK-1—VK
store in gen list

Yes



GETL

Gen Gen Gen Gen - No
" m "T7J L(BF165) 1 " " - L on [ C(NC]') =07
RA BI C(NC) 1000"  (test RJ IW IW 10 - 3 -2 E(
for full buffer)
Gen Transfer heads to Param, —> Op

"RA BI C(NC1)

Gen
( : ) ""MJ 0 1000" :

locations following
mod, constants

“P} STOP




Generation
Subroutines

RE
RE
RE
RE

RE

RE
RE
RE

RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE

LS1465
CS1211
BR537

0P1047

RW50023

DL40102
BK2242
GL5360

WwW12

LI2512
IN2513
PA2532
PB2632
PC2666
RL3113
ST3116
OR3121
CN3136
0K3173
TK3174
MK3175
VK3176
NC3177
ER3201
TC3204
SL3205
MM3212
FL3236
NL71002
TN71003
BI71004
BF71005

} Fixed output locations

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

a code figure to keep

LIST Buffer location addresses

1136
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O LW~ O

N WD~ O

IA
MJ
CA

IA
TP
TP
TP
TP
TU
TV
TV
SP
TP
TP
TV
AT

TP
TP
TP
CA

IA
SP
TJ
TU
RP
EJ
LT
RA
SN

SA
SA
TU
TP
QT
TP
EJ
ST

TU
RA
TU
TP
TP

[0

Exit

Preliminary Initialization

1410 running lines at least
3 "10 lines™

0 modifiable constants

Set up variable counter

Y

+ O A L ottt At ot D7
SLGLt Svaniiiiay dtliny=ovur aiv biv

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
0 inputs
O outputs
Line number to Prelude

"LIST" Generator - First Pass

LI
0 30000
LI1

IN

CN7  OK
CN3  TK

CN MK
BK5 VK
CN24 PA
CN25  PAI5
CN26  PA34
BK3 17 }
A GL
CN27  FL2
CN24 PA5
CN3  FL

CN GL3
CN GL4
BKI  GL5
IN17

PA

[30000] 0
CN14  PA55
6 PA3
[30000] BR1
DL PA5
10017 [30000) }
FL CN1

0 17
PA3 O

PM 0

A PA13
[30000] 0
CN20 ER

A [30000]
CN1  PA40
CN2  ERl
PAL3  PA3T
PA13 CN15
A PA24
PAT6  PA25
[30000] 0
30000 30000]

Inspect rth word of string-out
Multivalued?
Yes, scan Dimension List

Build Op File 1 item
-jn +r

tr

DL =add. of 2nd line (modulus; S)

Using v-mask, note # subscripts (s)

Build subscript list
Is s =17
No, form & store (S-2)

Note address of 2nd line
Form address of 3rd line

Set flip-flop of m-extractor
1 line of dim. box —(

@ 1 (2 PA25; () MJ 0 PA2T
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26
27

30
31
32
33
34
35
36
37

40
41
42
43
44
45
46
47

50
51
52
53
54
59
56
57

60
61
62
63
64
65
66
67

70
71
72
73
74
75
76
7

MJ
Lo

RA
TP
T
RJ
TP
RA
1J
TP
CA

1A
LQ
QT
RJ
TV
TP
RA
SP
AT

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

0
Q

PA24
PAT6
CN20
CS

A
PA34
ER1

[30000]

PA40

PA40
Q
CN20
cs
PA34
A
PA34
ER
PA

PAS
PA1S
0K
ER
MK
0K
TK
PA

VK
PA
BK5
CN1
CN10
CN5
0K
CNS

BKS
CN4
CN
PATT

PA100

PA32
25

CN15
PA25
A
CcS1

[30000]
CN1
PA24

Q

25

CS1

PA44
[30000]

CN1

17

PA

CN1
CN1
CN4
0K
CN1
CN2
CN1
CN15

CN1
PA62

PA73
NC
PAT4
CN1

NC1
PB
NC
NC1
PB
PA25
PA27

Jump to extract v-field
Q Hu" QQ "v“

Modify for next line

Reset flip-flop to Q)

Extract v field

Insert in constant pool, and find CW
Build MM 1list (A "u")

Back for more multipliers
2nd line again to Q

Shift modulus to "v" and extract it

Place in pool
and place in MM list

S —>A "uu
Bring r count up to date

Op File Item building op. updated
SL 1list building op. updated

OK + 4 — 0K

0K + 5 —0K

1 mod constant

OK + 2 — 0K (S.V. variable entry)
One "10 line"

r+1—r

vk - 1 — vk
If zero, wrap up this pass.
Number variables — A

=17

No, > 1. 20, —> INC
= 5?

No, OK + 1 —>0K

5 —A

2(5 - v) = SUBINC

Jump to initialization, Pass 2
1 vble, INC = 4

1 or 5 vbles., SUBINC = O
Jump to init., Pass 2

Constants for m flip-flop
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OB W - O

11
12
13
14
15
16
17

20
21
22
23
24
25
26
27

30
31
32
33

O WNh—= O

11

12
13

IA
SP

m
1

AT
SS
SA
TV
Sp
AT

ST
TP
Sp
AT
TP
TU
TO
TU

TP
TV
Sp
RJ
Sp
SA
SA
TV

Sp
SA
SA
RJ
CA

IA
Sp
RJ
SA
RJ
Sp
RJ
SP
RJ

SP
SA
RJ
TP

PB
0K
MK
TK
MK
CN23

ER
CN12

MK
BK6
BK6
ER
BKS
CN24
CN25
CN26

CN12
CN23
CN27

GL1
GL2
CN6

TC
BK6
OR14
RL2
PB34

pPC
BK1
CS
OR
RL2
OR1
RL2
OR2
RI.2

CN16

ST2
GL7

Initialization, Pass 2

ER
GL1
PC53
TC

MK
GL2

FL1
VK
PC31

PC35
PC74

CS1
RL
RL

RL

ST
ER

C(OK)+C(MK)+C(TK) = # lines for add. mod.
C(OK)+C(TK)+GL6 = add. rel. GL for mods.

C(OK)+C(MK)+1000
= XS3 add. rel. 1000

C(0K)+1000 = mod. const. add. rel. 1000
# unmods.

Total number of running lines

Set variable counter

Set to scan at BK7

Start obtaining # subs from SL 1list

Start obtaining mults. and mods. from MM
list

Set OK to 1000

Start storing output at GL6

"50077" to A

Update 1list 1

+ 6 = # lines for prelude
XS3 add. rel. 1000

+ # heads

Store MJ O Exit

Second Pass

This line number
Insert in constant pool (CW —>A "u™)
Add in TP —A

EJ NL 1011

R Iw IW

Basic "ten line"
+_7' 2 in' "V"

Store it
"TP CW (IN) A
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14
15
16
17

20
21
22
23
24
25
26
27
30
31
32
33
34
35

37

40
41
42
43
44
45
46
47

50
51
52
53
54
55
56
57

60
61
62
63
64
65

67

70
71

CN21
ER
RL2
OR

BK4
CN22
ER
RL2
GL2
OR3
RL2
TC
OR

A
CN17
ER
RL2
GL2
CN10
NC1
PC40

PC40
Ccs
OR4
Q
RL2
OR5
RL2
CN32
CN11

ST2

[30000]
CN14
A
PC53

[30000]
PC55
ER

PC51

A

[30000]
OR6
RL2
ER
CN1
CN2

PC51
CN15

ER

RL
ER

ST
0
PC130

[30000]
CN1
ER
CN15
17

0
PC62
17

0

RL

0
PC102
ER1

—"TP CW(LN) FLN

TP CW(TIN) FTN

Store this line

# heads — A ™u"
—>RP 3n 1010
Store

XS3 add. rel. 1000

TP L(XS3) BF

Store this line

# heads

+ 2010

+ SUBINC = total RA const.

Insert in constant pool
RA BI L (INC 1) to output
TV BI IN to output

Basic 10 line
+ appropriate value to reach IW "store™
line

Examine rth word

Multivalued

Yes, 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 ___ 0" order
Last CW —A "u"

Add in SP ____ O

Store this line

More than 1 subscript?

Yes, form and store (S-2)

Add 1 uto find first subscript
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72 TU A PC73
73 SP  [30000] O Subscript —> v field
74 SA [30000] O Multiplier—>u field
75 SA OR7 0 MA—>0p field
76 RJ RL2 RL Store
77 RA PC73 CN15 Modify to pick up next subscript
CA PCl00
IA PC100
100 RA PC74 CN15 To pick up next multiplier
101 IJ ER1 PC73
i02 TU PC7T4 PCi05 To pick up moduius
103 RA PC74 CN15 Set for next time
104 SP OR10 O T — 2
105 TP [30000] ER1 Save CW (Mod)
106 SA ERI 0 TJ CW (Mod) 2
107 SA 0K 0 Complete TJ line
110 RJ RL2 RL Store
111 SP ER1 0 —CW (Mod) —
112 SA OR1l1 O DV —0Q
113 RJ RL2 RL Store
114 SP MK 17 Add. rel. 1000 of mod. consts.
115 SA OR12 O “"SA CW (Base) 17"
116 RJ  RL2 RL
117 RA MK CN1 Modify MK for next time
120 SP OR13 O TU A 1
121 SA OK 0 Complete line
122 RJ RL2 RL
123 SP ER 17 S—A"u"
124 AT PC51 PC51 r+s—r
125 TP CN A Clear A and ER
126 TP A ER then jump to form
127 MJ O PC134 ™[ 1 A
130 TP CN1 ER Single valued. 1 — ER "v" (i.e., assume
fixed)
131 TJ CN13 PC133 Text v, 65000
132 TP CN ER Floating, clear ER "v"
133 LA A 17 CW—A ™"
134 SA OR 0 ™ —A
135 RJ RL2 RL Store
136 SP  OR2 0 RJ] IW IW
137 RJ RL2 RL Store this line
CA PC140
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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

200
201
202
203
204
205
206
207

210
211
212
213

IA
SP
SA
RJ
RA
RS
zJ
SP
RJ

sp
SA
RJ
SP
RJ
TP

TV

SP
RJ
Sp
RJ
Sp
SA
RJ
Sp

zJ
RJ
SP
SA
RJ
TP
TV
SP
CA

IA
RJ
SP
SA
TU
TU
TV
RP
TP

RJ
TP

0S

PC140

CN16 O

ER 0

ST2 ST
PC51 CN15
VK CN1
PC51 PCl46
NC 0

cs CS1
OR4 O

Q 0

RL2  RL
CN30 ©

s CS1
OR10 ER

A ER
CN12 ER

ER 0

RL2  RL
OR2 0

RL2  RL
CN16 ©

CN2 0

ST2 ST
NCIL O
PC171 PC175
CS CS1]
OR4 0O

0 0

RL2  RL
OR14 ER
CN12 ER

ER 0
PC200

PC200

RL2  RL
GL2 17
CN17 O

A PC206
PC51  PC207
PC53 PC207
[o] PC210
[30000] [30000]
CN31 0Pl
oP 0P2
CN15
CN15 WW

Basic¢ 10-line (10 3 0)
Plus O or 1

r+1-—r
Vble count decreased by 1

INC—>A
Place in const. pool

RA BI —
Complete line
Store

BF165 —>A
Insert in pool

TJ L(BF165) 1000 formed and put in output

RJ IW 1IW to output

Basic 10-line
Add 2 to complete it

Subinc — A

Zero?
No, insert in pool

RA BI Subinc formed & put in output
MJ O 1000 formed in A
Store

# heads —A "™u"
+ 30000

Transfer heading codes

Parameter to output handler

Go output
1—Q
Inform processor of “LIST"
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214
215
216
217

220
221
222
223
224

N =~ O

N O W~ O

OB W= O

11

=

L OO OO O0OOCOO0O

[ Ne

BK4
RW

(o]

RW1

RW
CN34
A

BK4
0
PC225

RL
ST2
0K
0
RL3

ST
A
ST
0
ST3

OR

0

NL

50077
[30000]

BI

BI

ReloleoNeNoReNoNo el =
2z ==}

[

(&) ]

=N

0

PC216
PC220
pC224

CN33
0
PC223

[30000]
LI

ST
CN1
[30000]

[30000]
CN1
[30000]

32000
1011
50077
1010

50077

31000
17

e TR W=D

[«

[\
=Y

121

[o——

Tape # CW — A
Already in list of CW's?

No, increment index by 1
Add [RW]

And insert in list
Exit
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12
13
14
15
16
17

20
21
22
23
24
25
26
27

30
31
32
33
34

[eNeNeloNeNoloNe] O=OOOO0

QOO-=HOO

0000

1000
65000
77000

BF

77777
NL
TN
GL6
FL3
SL
MM

1172
FL

RW
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Entry

low Charts of Read Generator

Call word to 1lst line
of prelude & Op, File

A

Clearing input and
output lines of
prelude

Increase 2 initial
loading addresses of
XS3 variables by one
to allow for an added
10 line

\

Line number to
prelude

Increase XS3 variable
loading address by 2

to allow for 2 added

10 lines in case of 2
variables

Count of 3 to v of
first line of Op, File

Is there a "jump to"
line number?

Yes

Call word of read li-
brary routine to Op.
File

A

Set up Op. File
loader FB

Set up loading

routine ST

Starting count of lines
relative to 1000 in OK

1145

Is 3 > num-
ber of vari-
ables?

Yes




31 + no. variables = Twice number of vari- Thrice no, of vars.,
number of lines subject ables = number of un- +31 - 1 = no. of lines,
to address modification, modifiable constants, Object program in-
Put in 2nd line of Put in 3rd line of cluding temporaries.
prelude prelude Put in 2nd line of
Op. File,
767 + preceding + 3 Thrice no, of vars, +
- gives v of exit jump 31+6 = no. lines prel-
teﬁLo:ggtlgz zztlﬁid line, MJ o v formed ude and routine, Put
P y p in a temporary in v of 1st line of
prelude
TP Call word First tem— TU 1023 1011 Set-ups to make the fol-|
of vari- porary of TU 1024 1005 lowing choices, respec-
ables Object TU 1025 1010 tively from boxes in GK
index Program subroutine:
Above line formed and ﬁbovet3 tines sent %g %8888 g0100
o output. emp.
sent to output. TV 30000 100x+2

GK subroutine
to put group of
lines in output
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RA 1005 {C?éllwggd of

‘Call word of
RA 1010 010)

RA 1011 {“331 word of

Above 3 lines formed
and put in output

1J Call word 11005
of vari-
X

ables inde

to 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

Store name of
| variable in
output

)

variable

1147

MJ 0 1000
0 1026 0
0 1026+v 0

0 1026+2v 0

Above 4 lines formed and
put in output.
v = no, of variables.

Set-ups to store vari-
able names, call words,
and modulus indexes

in output,

>0

Alter in-
structions Variables index
to get next

<0




Zeroize 3rd line of
prelude for no, of un-
modifiable constants

Is number of
variables 1?

No

\

Ye

[7]

17 = no., of lines sub-

ject to address mod-
ification,

Put in 2nd line of
prelude

36 = no, of lines sub-

ject to address modi-

fication,

Put in 2nd line of
prelude.

25 = no, lines gen-

erated routine includ-

ing "10™ lines and

prelude,

Put in 1st line of
prelude

42 = 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.

27 to Op, File 2nd line
as no, lines Object
Program including
temporary

MI 0 1030
formed in a temporary

Set-ups to make the fol-
lowing choices, respec-
tively, from the op-
tional boxes in GK sub-
routine:
TP{Constant call

word of var, name} 50100

Call word of
TP{mod. index } Temp.
TV 1024 100x+2

1148

Set-ups to make the fol-
lowing choices, respec-
tively, from the op-
tional boxes in GK sub-
routine:

T {Constant call

unrdofvar.name}50100

Call word of
TP{mod. index } Temp.
TV 1013 100x+2




611

MJ 0 1016 formed
in a temporary

.

<:-Variah1es index ::>9__

<0

/

Modify set-ups to
handle remaining
variable

MJ O 1000
to output

s there a
"jump to" line
number?

Yes

Load call word of line
number in Op, File

temporary

RL routine to‘\\ Get constant call
._—9<::>——-> load temporary word for variable
in output & store in a

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
/P

ut generated routine
on tape via op. con-
trol routine

!

Put indicator (0 2 0)
into WW (fixed location
12) to show that a

READ is present.

Exit



GK Subroutine to Put Group of

Entry
A
TP 30000 50100 10 0 1
RJ 50100 50100
Constant call 10 0 2
TP {word of var, }50100 above 3 lines put in
formed and put in out- output
put

\

Get call word for
line number

Yes< Is there a "jump t

A

line number?

Call word of
M3 0 {line no,

formed in a temporary

A

Is sentence within \ Yes
pseudo op?

No

Put pseudo op. indi-
cator in Q

Test if jump is legal)
via KI subroutine

Lines in Output

100x-1

o™\ No | MJ O
formed and put in out-
put

TP 30000 ( lemporary

of Object
Program

TP {?all word [Temporary

of modulus{of Object
index Program

formed and put in output

A

y

MJ O Call word

of line no.
10 0 1

above 2 lines to

TV 30000  100x+2
OR|

TV 1013 100x+2

TV 1024  100x+2

formed and put in output

output

put

RA 100x-1 {?all word

formed and put in out-

of con-
stant 1

RJ 50100 50100
10 0 3
TP q 30000

above 3 lines put
in output

Add one te count in
first and second
lines of prelude

| Temporary
I1J < of Object p 100x-3

to output

Program
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RL Routine to Load Temporary in Output

ST subrogtine to 4 Up count of lines rel- Exit
load line of generate . .
Entry routine g ative to 1000 in OK

ST Subroutine to Load Lines of Generated Routine

. . Alter loaden
Load line in generated instruction
Entry routine output f9r next
time
FB Subroutine to Load Op, File
AiTor storing :
Load A into next instructioé] Up count of Op. Exit
Entry line of Op. File for next use File lines
of routine
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FD Subroutine to Get Call Word of Variable, Store It in Output, Put it

in Op. File and Get Modulus Index in A

Entry

Set up TS dimension

Get call word of

list scanner

Put call word in gen-

variable via TS
subroutine

erated routine output

Exit

Get modulus of variable

Aoad call word in Op.

minus one in Av

File via FB routine

TS Subroutine to Get Call Word of Subscripted
Variable From Dimension List

Entry

Is variable in
dimension list?

No

Rewind all tapes and
stop computer after er-
ror print~out: ALARM 1,
COMPILATION INCONSIST-
ENCY 'POSSIBLE COMPUTER
ERROR* RECOMPILE

Compute position of Put call word of vari-
variable in list able into A
Exit
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Generator
+ tempo-
raries

ﬁ

RE
RE
RE
RE
RE
RE
RE

RE
RE

RE
RE
RE
RE

RE

RE
RE
RE
RE
RE
RE
RE
RE
RE
RE

RE
RE
RE

CS1211
LS1465
0P1047
BR537

LW1250
KI1336
VX1670

BP564

BQ632
DL40102
LLAT246
BK2242
GL5360

WW12

RE2512
IN2513
FW2647
GK2726
RL3041
ST3044
FD3047
TS3063
FB3073
CN3077

0K3142
ER3143
FL3150

READ GENERATOR REGIONS

= CW, Call-word subroutine

> Generation subroutines

Dimension List

= IZ, Referenced-line-number List
Input buffer

Generated routines output buffer

Fixed location holding read indicator

Where Op File I is built up
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Entry

N LN ~=O

11
12
13
14
15
16
17

20
21
22
23

24
25
26

27
30
31
32
33
34

36
37
40
41
42
43
44
45
46
47
50

1A
MJ
CA

IA
SP

TP

TV
TP

TV

SP
ZJ
SP
TJ
AT

SP
TP
SA
ST

SA
TV
AT

SA

TV
RJ
SP
SS
RJ
TP
TU
TV
RJ

RJ
RA
ST
RJ
RA
RJ

RE
RE1

IN
BK3

CN
CN
BK1
CN3
CN40

CN31
CN13
CN32
BK4
GK110
BKS5
CN3
CN10

BK5

GL1
CN1

CN4
CN12

CN3
RE

RL2
BKS5
CN1

CN33

ER1
RL2
CN41
RL2
ER
BQ16
RL2
ER
RL2

30000

17
GL
FL
GL3
GL4
GLS
FL
FL2

ST
0K
FB

IN15

FW
GL1

GL2

FL1

GL
ER1

ER
ER
RL

CS1
ER
ER
ER
RL
ER
RL
BP45

RL
CN15
RL

| | W W ] ] W s W —") —— —

READ GENERATOR

Exit

Call word to 1st line of prelude, GLy
Call word to 1lst line of Op File 1 item
Clearing input and output lines of prelude

Line number to prelude

Number (3) to v of 1lst 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 0O 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

above

M 0 +3

jump to 2nd line of next sentence

Line to generated routine output

formed to make 1lst line a

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
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Setups
for a
sub-
routine

31
52
33
54
55
56
57
60
61
62
63
64
65

67
70
71

73
74
75

77
100
101
102
103
104
105
106
107
110
111

112

113
114
115
116
117
120
121
122
123
124
125

126
127
130
131
132

RP
TP
RA

D
r

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
1J

TV

SP
SA
TV
SA
TV
Sp
St
TP
TP
RJ

RA
RA
RA
1J

RA

10003
CN26
ER1
ER1
ER1
GKT72
BP45
CS
CN32
CN2T7

RI2

ER
RL2
ER
RL2
CN34
GL7

GL11
RL2
RE
CN13
RL2
CN1
CN14

RL2
BK5
ER
RL2
ER1
CN31

CN33

CN33
BK5

BKS

BKS5
CN1
30000
ER
FD13

IN122
IN123
IN125
FD3
ER1

IN33
GK73
CN1
17
ER1
GK

CS1
ER
ER

ER
RI

dlas

CN16
RL
BP45
RL
ER
17
ER

RL
ER

RL
ER1
17

RL
17
ER
RL
IN105
IN122

FD3

IN123
IN125

ER1
ER
30000

30000

BP45
CN1
CN1
CN1
IN122

—_— — e N —

00 30000 30000 to 3 temporaries

Puts in u and v of ER1 the address of 2nd
temporary of Object Program

Puts a succession of lines in output
Gets constant call word for O 1 O

Call word of

RA 1005 (01 0)

to output

Call word of
(01 0)
Call Word of
(01 0)

RA 1010 to output

RA 1011 ‘to output

Call word of
Variables
Index

1J 1005 to output

MJ O 1000 to output
1 — ER1

0 1026 O to output

0 (1026 +v) O to output

0 (1026 + 2 v) O 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 lst
location + 2 v

Variables ‘index (v - 1) formed in ER1

Get variable from string-out input.

Store variable as fixed const. in output,
Get Dimension List call word of subscripted
variable, store in output and Op File, &

get modulus - 1 and store in output

Modifying instr. to get next variabie

Index jump to get remaining variables
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133 MJ

CA

IA

0O TP

1 TU

2 TP

3 ST

1 vari-t 4 ZJ
able 5 TP
6 TV

7 TP

10 TP

11 TP

12 TV

13 TV

2 vari-|14 MJ
ables 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 1J

41 TP

42 TV

43 RJ

IN134
CN
CN31
RE
CN1
FW15
CNé6
CN27
CNS
CN17
CN23
CN34
CN30
CN11
CN36
CNT
CN20
CN24
CN35
CN37
RL2
30000

ER
CS

FD13
CS

GKT72
GK75
FW25
FD3
ER2
RE
CN13
RL2

FW44

GL2
FW25

ER

ER2
FWS
GL1

GL
FL1
GK75
ER1
FD3

ER
FW24
GL1

GL
FLI
GK75
ER1

FD3
ER
RL
ER
A
CS1
GK73

FD

CS1
GK74

BP45
BP435
CN1
FW25
ER
ER
RL

A

|
)

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 "10" lines & prelude

15 = Op File count of running program in-
cluding temporaries

0 1013 O to temporary as address holding
call word of variable

0 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

0 1024 O to temp. as address holding call
word of variable

0 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 & Op. File, and
get modulus minus one in A

Get call word of modulus ~ 1 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 O 1000 to output
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Termi-
nation

44
45
46
47
50
51
52
53
54
55
56

W= O

[« )04 I N

11
12
13
14
15
16
17
20
21
22
23
24
25
26
27
30
31
32

34
35
36
37
40
41
42

SP
ZJ
Sp
RJ
Sp
RJ

RJ

QS
MJ
CA

IA
TP
TV
TU
RJ

TV
RJ

TP
RJ

TV
RJ
TP
TP
ZJ
SP
SS
TV
RJ
MJ
RJ

RJ
RA
RA
TP
TU
TV
RJ
TP
TU

RA
RJ

BK4
FW46
ER3
FB3
CN40

CN42
op
VX153
VX153

FW57

GK
CN33
CN21
GK73
RL2

CN25
CN1
ST2

CN21
RL2
CN25
CN2
ST2
RE
BK4
GK76
0K
CN1

RL2

RL2
CN25
CN1
ST2
GL
GL1
CN33
GK74
ER1
RL2
CN35
GK75
0K
ER
RL2

0
FW30

FB
0
LS1
OP1
opP2

WW
RE

ER
ER
ER
RL

ER

ST

RL
ER
ER
ST
ER

GK17

ER
RL
GK32
RL
ER
ER
ST
CN1
CN1
ER
ER

RL
ER
ER
ER
CN2
RL

T W] W) M)

U } W] W ) W—" —e I e —_ e —

Is there a “jump to" line number?

Store call word of "jump to™ line no. as
cross reference in Op. 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 formed and put in
.1

lor] output. If more
TP Constant 50100 } than 2 variables,
Call Word the first; other~

of Variable
10 0 1 formed in ER

Line to output without upping count in OK
of lines relative to 1000

RJ 50100 50100 to output

wise, the second

10 0 2 to output

MJI 0 O to ER

Is there a "jump to™ line no. in sentence?

MJ 0 100X - 1 to output

MJ 0 Call Word of Line No. to output

10 0 1 to output

Adding one to prelude counts

30000 or Temporary

T Call Word of Object to output
of Modulus Index Program
30000

™ { °F. } 100X + 2 to output

12;; More than 2 var., 1 var., or 2
1024 var. setups determine u of

generated coding
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105

107
110

111
112

Generated 0
Routine 1
Loader
Plus 2
100X
Counter

RJ
TP

RJ
TP
TV
TU
RJ
Sp
RJ
TP
Sp

TU

RJ
TP
TU
Sp

TV
RJ
MJ

RJ
TV

TP
TP

TJ
TP

TP
RJ
MJ
RA

RP
RA

CA
IA
RJ
RA

MJ
CA

CN21
RL2
CN25
CN3
ST2
CN33
CN26
CN30
RL2
CN1
CS
CN32
0K
CN1

RL2
CN34
ER1
OK
CN3

30000

RL3

ER
RL
ER
ER
ST
ER
ER !

S

RL o

st )
cs1
ER

17 >
ER
ER
RL
ER
ER

J\

ER

RL /
30000
30000
30000 }
30000

LW1
ER

ER3 }
ER4

GK105

KI1
GK24
CN2

IN15 }
CN1

ST
CN1

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 QV

Call Word

RA 100X-1 of 1

to output

1J Temporary of 100X=3

Object Program to output

Subroutine exit
Temporaries used in generation

Getting call word for line number
MJ 0 Call word of ., gr
Line No.

Storing call word of line no. in 2 temps.

Is call word of sentence > 22777?

Put a word with Ugs filled into Q to show
Pseudo-0p. cond ition

Call word of line no. to A

Test if jump is legal

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 routine,
Ups count of 100X. Ordinal count of number
of generated routine line relative to 1000,
Does not include "10™ lines,
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Generated O
Routine 1
Line

Loader 2

IA
TP
RA

MJ
CA

ST
ER
ST

0
ST3

30000
CN1

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 Av

0
1
2
3
4
5
6
7
10
11
12
13
Get Call
Word of O
a vari- 1
able in
Dimen-
sion List 2
3
4
5
6
7
Load
Op 0
File 1 1
2
3
Constants
and 0
Dummy 1
Commands 2
Used to 3
Make up 4
Generated 5
Routine 6
7

IA FD
TP ER
U 6
RJ  TST
P A
LA A
RJ FB3
RA  TS6
W A

TP 30000
QT CS35
SS  BP45
MI 0

CA FD14
IA TS
RP 0

EJ DL
SN
SA TS
SA TS1
TU A

TP 30000
MI 0

CA TSI10
IA FB
P A
RA FB
RA FL
MI 0
CA FB4
IA CN

0 o

0 o

0 o0

0 0

0 o0

0 0

0 0

0 0

A
TS l
s J
30000

17 }
FB

BP45
FD10

Q

A

71
30000

TS2
17
TS6

30000

30000
CN1
CN1
30000

Get call word of variable from Di-
mension List

Put call word in output

Put call word in Op File 1

Extract modulus from Dimension List,
subtract one from it, and put into Ay

BR1 } If variable is not in list, computer

stops after a rewind of tapes and
print-out: ALARM 1 COMILATION
INCONSISTENCY 'POSSIBLE COMPUTER 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
11
12
13
14

15
16
17

20

21
22
23

24

25
26
27
30
31
32

When more33

than 2
vars.,
GL37 is
initial
loading
address
of X3
names

34
35

36
37
40
41
42

o [« NN o] COO0OO0CO

oo™
o

OCOO0O0OO

1013
1024
50100
1014
1026
0
1005
BK6

DL
LL

50100
1023
GL
CN43

31

767
1000
1026

50100
22777
1014

1026

30000
25
1016
GL6
FL3
GL37
GL24

GL40

42
1030

1011
FL

Address holding call word of 1lst variahle
for more-than-2-variable case

Address holding call word of variable for
l-variable case

Address holding call word of 1st variable
for 2-variable case

Address of temporary of Object Program for
l-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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1911

Start

2—Z

Stop Generator Flow Charts

Generate
GL 0 27==- 11
1 0 O 3
2 0 o 0
3 0 O 0
4 0 O 0
5 line #

6 MS 0 0
7 10 O DA
10 EF O ?

12g

Inspect indi-
cator bits in

Is there a
»? List order?

No

22 —>
11 —»
3 —
3 —
12 —

GLllv"
GL]. |'vﬂ
G[2 "v "
FL"V“
FL1"y"

50077 —FL2"u"

z

Place code for

Rewind 1 in CP,

obtain CW

Fill in v-add,
of EF in GL10O

Generate

GL11 RJ 50077 50077
12 10 3 2
13 RP 30003 1005

14 TP ? WB105
15 RP 10024 1007
16 TP  ? WB144

Generate

FL 0 27---~ 2
1 0 O 2
2 0 O 0

in C.P.

Place word of "printer
bkpt. stop"” symbols

RW

Extract n (# of
tape no. CW's in
rewind list) from

° Fill in
GL16 "u"

Increment

GL by §

GL1 by 8

FL1 by &

Fill in GL14"u"
with (1042+8)




¢911

Place GTH parameter
to write 1 block from
List buffer in C.P.;
CW — ER1

_{Place

in ER2

17

Place

AT CW GT3 in ER3
RJ GT2 GT in ER4
when CW is that
saved in ER1

v

Set up RP in Box 1
to transfer 3 words;
Set up RA in Box 1
to increment by 3

Place
RJ 1026+2n 1024+2n
in ER3

Set up RP in Box 1
to transfer 2 words;

>/ Set up RA in Box 1

to increment by 2




€911

Stop Generator Flow Charts

Oy

Set up TU in Box 1

to start at RW1

®_g

Increment TU order
in Box 1 to extract
next line for RW

Set up TP in Box 1
to start from GL17——>< : )—->

n «—n-1

Is there a
programmed
Read?

MJ, Param,, 3
flex code words,

Set up RL
(::>“_* subroutine
Check dimension Yes

list to see if AUTO
read required

No

Generate
TP, 10, RJ, 10,

Set up prelude

®<__+2TP ER2 ?
L3RA  a +2 ?

Yes
s n < 0°?

No
Box |
a TU ? ER2
+1RP ? o +3

Insert 3 xS3 lines
at end of gener-
ated coding

Set up RL

subroutine

Parameter

—3» 0P rtne. @

STOP

Box 1

-G



Vo1t

O G ¢

Y

Stop Generator Flow Charts

TP - X+20 - 0 YeS itp x+15 0 é 10 0 PR3
No
Zero to
R -0 -0 10 PR2 PR  const, » SP L(0) O
pool
11 to
MS O x+1 ZJ x+1 1000 8] x-3 xH1 const.
pool
Rewind
TJ L(11) x+2 MJ] O x-5 SP A 14 code —p
const.pool
TP x+6 O
SA L
(rew cod.) O ‘ EF 0 A

+

10 O PR2

AT L/ GTH\ GT3
write ,‘:,
param



gotl

Stop Generator Flow Charts

e @ 0 (x+14) 1

MJ 0 30000 é e 0 x+2 13

Insert 14
| flex code
words

Increment
GL by 36
GL1 by 22
GL2 by 14
FL1 by 33

PG
(out

In above routine X = address rel, 1000 of order currently being generated



Generation
Subroutines

{

RE
RE
RE

RE
RE
RE
RE

RE

RE
RE
RE
RE
RE
RE
RE

RE
RE
RE
RE

RE
RE

CS1211
BR337
0P1047

DL40102
BK2242
GL5360
RW50023

WW12

ST2512
562513
HT2513
PG2702
RL3017
CN3024
ER3137

FL3144
DAT77300
PR77250
GT210

WBT71005
IN50077

-

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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40
41
42
43
44
45

47
50

IA
MJ

CA

IA
TP
RP
TP
SP

TO
TV
v
TP
RP
TP
SP
RJ
TV
RP

TV
TV
SP

U
TP
oT
ZJ
RP

SP
RJ
TU
TV
TV
TV
CA

IA
TV
TV
TU

QT
TP
T3

ST
ST1

SG
CN
10005
CN
BK3

CN4
CN2
BK1
30003
CN32
CN27
CS

10003
CN
CN24
CN24
BK3

WW
CN17
HT30
30006
CN35
CN30
CS

CN7
CN4
CN2
SG40

SG40
CN2
CN5
CN35
CN12
RW

CN3-
CN25
CN2

HT166
HT3
GL
0

17
GL
GL
GL1
GLS
HT13
GL6
0
CS1
GL10
HT20
FL
FL
FL1
0

17
FL

Q

A
HT125
HT32
GL11
0

CS1
GL16
GL
GL1
GL2

FL
FL1
FL2

ER
ER1
HTS51
HT166
ER1

STOP GENERATOR

Set indicator to zero
} Zeroize 5 lines of GL

} Call word

11 — GL "v"
3—GL1 "v"
Line number

MS, "10" line, EF
Rew. 1 code

Fill in EF "v"
Zeroize 3 lines for Op File item

2 — FL "y"
2 — FL1 "v"

} Call word

1/0 indicator word
} Is there a list?

} RJ, 10, RP, TP, RP, TP

} Stop word to constant pool
Fill in TP2 "u"
22 —GL "v"
11— GL1 "v"
3 —é-GLz "vfi

3—>FL "v"

12—FL1 "v"

IN CN —> FL2 "u"

Mask for n from RW list

Extract # tape call words (n)

n —>ER1

Test v < 4

4 or more, set indicator to large no.
3 —ER1

1167



100
101
102
103
104
105
106
107
110
111
112
113
114
115
116
117
120
121
122
123
124
125
126
127
130
131

Sp
AT
SA
TC
RA
RA
RA
SP
RJ
TP
TP
1J
TP
TU
TP
TU
TV
MJ
SP
AT
SA
AT
TU
CA

IA
TV

1J
MJ

RP
TP
RA
RA
MJ
TV
RS
SA

v
RJ
v
RA
RP
TP

QT

TV
TP

ER2
HT107
HT105
0
HT107
HT107
CN41
CN

A
PG114
RL1
HT124
30003
CN106
CN20
HT151
CN

6
CN16

1
ER1
17
GL14
ER1
ER1
ER1

CS1
ER1
ER2
HT73
ER3
ER3
ER4
HT106
HT110
HT101

ER3
17
ER3
HT106

HT110
HT105
HT107
HT105
HT113
ER2
HT110
[30000]
[30000]
CN17
HT103
RL1
CN103
0
RL4
RL4
PG
HT124
CN6
HT163
30000
A
HT127
ER
ER
ER1

2n

Form inc. for prelude (3n or 2n + 3)

Add 1042, form (1042 + 3n, 1045 + 2n)

Fill in TP5 "u"

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 GI2 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 "y"

Add 0 37 2 —RJ 1026 + 2n
Complete order
Set up RP to write 2 words

Set up RA to inc. by 2

Set up TU order to start at RW1
Start at GL17

Count down on n index

Exit

Complete SP order

Increase by 1 "u"

?

in A

Now HT 103 "v" holds next address in GL

Subtract GL17

Add 1007

Zeroize RL4

And set it up (add. rel. 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
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132
133
134
135
136
137

140
141
142
143
144
145
146
147
150
151
152
153
154
135
156
157
160
161
162
163
164
165
166

TU
1J
MJ
SP
RP

J

CA

IA
SN
SA

TU

YA
RA
MJ
TV
TP
RJ
MJ
RP
TP
TV
TV
TV
TV
TP
RJ
MJ

CA

HT136
HT135
HT155

BR1
HT140

Set up RP
Count down on index
Exit - no auto-read

Inspect X
If zero, auto-read
No - prepare to search for next CW

Read coding ~ prepare to gen. coding
Gen from GL11l, add entr —> 1002
Execute PG coding

Go to conclusion

NO READ, NO LIST

22 — GL “v"

11 — GL1 ™v"

3 —>GL2 "v"

11 — FL1 "v"

Conclusion -~ parameter to Op

Exit
Indicator word
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PG

AW~

11
12
13
14
15
16
17

20
21
22
23
24
25
26
27

30
31
32
33

34
35

36
37

40
41
42
43
44
45
46
47

50
51
52
53
54

IA
Sp
AT
1J
RS
RJ
TP
RJ
TP

RJ

RJ
SP
RJ
TP
TU
RJ

SP
AT
RJ
Sp
AT
RJ
SP
SA

AT
RJ
Sp
AT

Sp
RJ

TU
RJ
CA

IA
Sp
AT
RJ
TP
RJ
SP
RJ
TP

TU
RJ
TP
RJ
SP

SG167
RL4
CN43
HT166
ER
RL3
CN56
RL3
CN57

RL3
CN60
RL3
CN

HT13
RL3

RL4
CN44
RL3
RL4
CN45
RL3
RL4
RL4

CN46
RL3
RL4
CN47

CN111
CS

RL3
56227

S6227
RL4
CN50
RL3
CN51
RL3
CN26
CS
HT1135

RL3
CN34
RL3
RL4

17
ER
PG4
CN22
RL
ER
RL1
ER

RL
ER
RL1

CS1
ER
ER
RL

ER
RL
17
ER
RL
17

ER
R

ER

CS1
ER
RL

RL
ER
RL

Cs1
ER

ER
RL
ER
RL
17

}

Add. entr.— A ™u"

Add TP 20 O

Or < 4 tapes?

Yes, subtract 3 "u"
Store this running line
10 0 PR3

Store this 10 line

RI 0 O

Store this running line
10 PR2 PR
to output
Clear A
—> Constant Pool

SP 1(0) O to output

Add entr.—> A ™"

Add MS 0 1

Store this running line
Add entr.—> A ™u"

Add 2J 1 1000

Store it

Entr, —A "u"

and A "y"

Add 45 77775 00001
Store this (SJ line)
Entr, —A "y"

Add TJ —2

1110—>A

—> Constant Pool

TJ L(11) X +2
Store this

Entr, —>A "v"

Add 44 TT777T 77773 —> MJ line
Store it

SP A 14

Store it

Rewind code —>A

—> C.P. (Constant Pool)

SA—0

Store it
EF 0 A
Store it
Add entr. —A ™u"
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55
56
a7

60
61
62
63
64
65
66
67

70
71

73
74

76
71

100
101
102
103
104
105
106
107

110
111
112
113
114

WO

AT
1J
RS

RJ
TP
RJ
Sp
AT
RJ
1J
MJ

TU
RJ
TP
RJ
TP
RJ
Sp
CA

IA
AT
RJ
Sp
AT
RJ
v
RP
TP

RA
RA

RA

RA
MJ
CA

IA
RA
TP
RA
MJ

[0
CA

CN52
HT166
ER

RL3
CN56
RL3
RL4
CN33
RL3
HT166

CN100
ER1
RL3
CN101
RL3
CN54
RL3
RL4
SG267

SG267
CN21
RL3
RL4
CN23
RL3
RL1
30014
CN63

GL

GL1
GL2
FL1

SG304
SG304
RL4

ER
RL1

SG311

ER
PG60
CN22
RL
ER
RL1

ER
RL
PG70
PGT7

ER
ER
RL
ER
RL
ER
RL
17

Add TP 6 0
or less than 4?
Yes - subtract 3 "u"

Store it

10 0 PR3

Store this 10 line

Add entr. — A "v"

Add 44 TTTTT 77765 ( D MI)
Store it

How many tapes?

< 4 - jump

AT —— GT3

AT CW(Write param,) GT3
Store it

RJ GI2 GT

Store it

MJ 0 30000

Store it

Add entr. — A ™u"

Add 0 2 13

Store it

Entr. — A "u"

Add 0 14 1

Store it

Extract address in GL list

Insert Flex codes

Inc. GL "v" by 36g
Inc. GL1 “v" by 22g
Inc. GL2 "v" by l4g
Inc. FL1 "v" by 33g
Exit
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SO WD —=O

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

27

30
31
32
33
34
35
36
37

40
41
42
43
44
45
46
47
50
51
52
53
54
55
56
57

=i
>

5310 MOV gOOOOOO0OOOQOOO00OO0O QOO OCOOO0O

w
[p]
w
fu—
—

WD~ OOOOOOO COO0OOOOOO0O

30003
SG351

SG351
30002
10024
RW1
20
77775

77777

77777
1005
0

WB105
1007
WB144

1000
00001

77773
14

77765
30000

PR3
0

RJ in "u"

General rewind
Rewind #1

Breakpoint stop word
Parameter to write 1 block from list buffer
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60
61
62
63
64
65

67

70
71

73
74
75
76
17

100
101
102
103
104
105
106
107
110
111
112

10
MJ

45
03
45
01
14

03
24
24

30
24
45

CA

PR
1000

62204
23406
00000
22031
41454

01520
00104
70304
40604
40104
20157
10103
FL

GT3
GT
GLI11
GL17

CN104
15131
65267
10101
13
CN2

cr & ENDA
OFA RUN

cr cr

TO AREW
INDAI/

0 ATAPE
SA SETA
SERVOA
NOAINA
AAHITA
START
cr ditto

L(2)

ENDAOF
AOUTPU
T. AN

L(3)
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PLIT

Flow Chart for Dimension Generator

Set up index for
number of sub-
seripted variables

____,@___,

0 Call word 2
of variable
0 0 Modulus

Preceding made-up Op
File and the dummy line
0 30000 O, sent to op,

of variable
Above two lines made up

for Op File of variable
in dimension list

control routine for
storage of Op, File

<0 Variable index
Jump

Add 4
Alter

instructions

[ referencing
-dimension list

so data on
next variable
will be secured

Iz‘o

Mask out number
of subscripts
used with current
variable from
dimension list

Yes / Is 2 > number
of subscripts?

No

|

Add 6

Alter instructions
referencing dimen-

(::)e___sion list so data
on next variable

will be secured

No (Is 4> numbe;:>

\of subscripts?

Yes

Add 5

Alter instructions
referencing di-
mension list so
data on next vari-

able will be
secured

®




N oMb wWwN~O

OOOOOOOOOOOOOO;

Q
>

DIMENSION GENERATOR

CQ2512

02547

0oP1047

DL40102

cQ

0 30000 Exit

6 Q 1_ Mask # of arrays to establish
CO11 A J index

A Cco010 Set index

€010 CQ5

L2 égw } Call word—>Op File 1
gLa 5514 } Modulus —> Op File 1
8212 g;é }- Parameters to Op.
Cco10 CQ15

0 Cco Exit

88?1 g } Mask # of subscripts
Cco02 CQ31 2 >(A)? No-add 4 (it must be 0,1)
Cco4 CQ25 4>(A)?

CQ5 Cco7

CQ7 co7 Add 6

CQ15 Cco7

0 CQ5

CQ5 Co6

CQ7 Co6 Add 5

CQ15  CO6

0 CQ5

CQ5 C05

CcQ7 Co5 } Add 4

CQ15 Cc05

0 CcQ5

CQ35

Co

0] 0

0 1

8 3 No. of subscripts

0 4

4 0

5 0 Modifiers

6 0

0 (0] Index

0 7777 Mask

C015 Co13 Parameters

0 2 }

0 0 Op File 1

30000 O

C016
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9LT1

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

Exit



RE

11

RE

IA
MJ
TV

- O

PSEUDO-OP HEADING-GENERATION

BK2242
0P1047
PS2512
PS
0 30000
BK4 PS21
BK3 Q17
Q PS10
0 PS12
PS23  OP1
OP OP2
0 PS

(o] 2
0 2

(0] 11
0 3
0 0
0 0
0 0
0 0
0 30000
0 (o]

0 1
PS12  PSI0
PS24

}
}

|

Exit

Call word of second line of subprogram to v
of output line

Call word of Pseudo-Op heading to u of lst
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

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's are added to the tape holding the generation subroutines
following an "End 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 UGl puts the Dimension List on tape 5 with opening and
closing blocks. RJ IG IGl puts the Constant List on tape 5. RJ BU BUl
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 EGI1 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 Tape™
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 BVl 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

Entry

denerator from drum

to core

Transfer "End of Tape"

——%{ Op File to storage

Fill Op File buffer
region with Z's

~~Compute tape 5 data

code word, store in 14,
and print alarm, if needed

"End of Entry” to buf-
fer region

\
Final Op File 1
block to tape 5

Put data of 5-17 in
buffer region

"End of Entry" block
to tape 5

-

"End of Entry" block
to tape holding gen-
erated routines

2 blocks of Z's to
gen, routine tape

—>

LIST I and content of
5 to 1lst 2 lines of
buffer region

"End of Entry” block
to tape 5

List I put
on tape 5

A

Block
put on tape 5

DIMENS and (6) to lst
2 lines of buffer
region

Block to tape 5

®<—

1180

Dimension list to
tape 5

"End of Entry"
block to tape 5




1811

CONSTA and (10) to
buffer region. Block
to tape 5. Constant

_Build excess-three

List to tape 5., "End
of Entry"” block to
tape 3.

Entry - Yes
\\\after/2;<35_i 0?
riijj;t

No

‘Rewind all tapes
and computer
stop

symbol list of single-
valued variables

SYMBOL and (7) to

Jump to UNICODE
control routine
in drum to start
set-up segmen-
tation

omputer,
top

buffer region

Block to tape 5. Symbol
list to tape 5. End of
Entry block to tape 5.

l

Rewind string-out input
tape. Rewind generation
routine tape. Move
back tape 5 to begin-
ning of Op File.

l

Print-Out: END OF GEN-
ERATION, TO INTERRUPT

| COMPILATION SET A NOT=

0. START.




e8Il

Construct Code Word For Tape Data (Word 14)

Bits
—

15-2

—

0-14

33-35, # Blks Constant Pool

27-32) # Blks Dimension List

21-26¢ # Blks Symbol List

Read List Indicator Bits from Location 12

# Blks Corrected Problem +
# Blks Op File 1 +
\ # Blks List 1 +

# Blks Dimension List +

# Blks Constant Pool

Is v portion of

word + # blocks

symbol list
s2500(10)?

No

Warning, Uniservo data
will exceed 2500
blocks. Attempt being
made to continue
compilation

Yes

1IBY) MOTJ - UOIIBIAUIY - adel Jo puy



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 B03154
RE FS3214
RE  BZ3223
RE  BW4223
RE  BY2777
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End of Tape — Generation

(See Control Generation Routine (CG77-111) for control portion of these
End-of-Tape Subroutines.)

IA
MJ
TP
ZJ
AT
Tv
TP
SS
AT
TU
RP
TP
TP
RJ
RA
RJ

TP
TP
RP
TP
RP
TP
RJ
RA
TP
TP
RP
TP
TP
RJ
RA
TP
TP
RJ
RA
RJ
RA
TP

TP
TP
QT
ZJ
RJ
MJ
CA

TE
0
ES
TE3
RC1
A
GP5
ES
GP4
A
10000
GP2
RC
GT2
ESS5
BV

TF
TF1
30013

10153
GP2
GT2
ES5
TF
TF1
10166
GP2
RC4
GT2
ES6
GP2
GP2
GT2

GT2
ESé6
ESS

TF2
TFS

TES1
EW4

TES3

30000
TE16
TE1d
17

TE11
TE13
30000
GT3
GT
GP10
BV1

NP
NP1
TE23
NP2
TE25
NP15
GT
GP10

GN1
TE33
GN2
GT3
GT
GP10
GN
GN1
GT
GP10

GP10
FS5

NP

NP1
TE
EW
EWS

v

J \.

J

7

Exit
Entry

Last block of Op File 1 filled with
Z'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 4 with 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 J to tape 5
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List in
Drum

N W=~ O

bt et
OO Wwh-~O

b
O W i

bt et et et e et et
N LWN=ONOULTIE W

17

20
21

TP

IA
MJ
TP

TP
TJ

TJ
Sp
TU
RP
TP
TP
RJ
RA
RS
RA

MJ

TP
TJ

TF

50270 15131 ENDAOF
30506 65473 AENTRY
34656 60104 LISTAL
51506 56624 CONSTA
34473 05065 DIMENS

7777 0 Mask

TF6

EW

10166 EW2 )

GP2 NP2 Subroutine to fill a block containing 2
RC GT3 o title lines with lines of Z's and transfer
GT2 GT to tape 5

0 30000 J

EW14 w64

GP3 Q To finish transferring List I of library
5 FS2 routine call words to tape 5

Iw InN1

FS FS4 —4 No. of blocks of library list goes to FS4
FS5 FS4 —1 Adding in no. blocks of Library List I to
0 TE accumulative block counter

0 LN J

EW15

Subroutine Used to Transfer a List

to Tape
Iw
0 30000 Exit
GP10 FS Entry. Starting count of number of blocks
with 1
2224 $W20 } Is list located in drum or core?
FS2 A } Is 170>no. lines left in 1list? If so, go to
GP5 IW35 partial-block portion
W64 17 . .
A W11 } Setting up transfer line for block transfer
ggégg §§12 } Transferring block lines to buffer in core
ggz g£3 } Writing 1 block on tape
FS GP10 Counting number of blocks
FS2 GP5 Subtracting no. lines transferred from FS2
IN64 GP5 Increasing address to next line to be
transferred
0 w4 Jump back to continue transferring data,
: block by block, to tape :
FS2 A } Is 170>no. lines left in list? It so, go to
GP5 IW35 partial block portion
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22 DV GP5 FS1 No. of whole blocks to be transferred —FS1

List in |23 TP A FS2 Remainder —> FS2
Core 24 TP FS1 A
25 SS GP10O 25 Setting up parameter and transferring
26 AT RC GT3 no. whole blocks of list to tape
W 27 TV  IW64 GT3 in one reference to tape handler
30 RJ GT2 GT
31 RA FS FS1 Upping block count
32 MP FS1 GP5 } U .
pdating address for next line to be
33 AT 1IW64 W64 transferred
L34 TP FS2 A No. lines left in list——>A
(35 ZJ IW36 IW57
36 SA GP6 17 } Setting up repeat lines to transfer re-
Partial] o/ TU A w42 mainder of data to NP
Block 40 SP  IW64 17
to 41 TU A w43
Tape 5 ) 33, gg ggggg §g44 }- Transferring data to NP
after
Filling 44 TP GP5 A A ] )
With Zs 45 SS FS2 17 Calculating number of Z lines needed and
46 TU A w52 { setting up repeat lines accordingly
47 RA IW52 GP4
50 TV FS2 Iw53
51 RA IW53 RC1 J
52 RP 10000 IW54 } Transferring Z lines to buffer region to
53 TP GP2 30000 fill up block
gg gg ggz g$3 } Transferring final block to tape
.56 RA FS GP10 Upping block count
End of (57 TP TF NP END AOF .
Entry |60 TP TF1 NPl AENTRY [ ‘o terminating block
Block 4 61 RJ EW4 EW Block to tape
62 RA FS GP10 Upping block count of list
L 63 MJ O IW
64 0 0 0 Input line holds address of 1st line of
list in v
CA IW65

Routine to Put List of Constants on Tape 5

IA 16 '
0 MJ] O 30000 Exit
1 TP BO3 A } Entry
2 2ZJ 1IG3 16 If BO3 is zero, the list of constants is
nonexistent
3 TP TF3 NP CONSTA to title line of block
4 TP 10 NP1 Counter to 2nd line of 1st blockette of block
5 RJ EW4 EW Sends 1st block to tape (title block)
6 TP IG15 W64 Sends input line to subroutine
T TP GP3 0 Masks out f words of S2
10 QT 10 FS2 s out no. of words of constants to F
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11 RJ 1IW W1 Sends list to tape via subroutine

12 TP FS FS3 Count of blocks to FS3
13 RA FS5 FS3 Accumulative block counter updated
14 MJ O 16
15 © 0 CL
CA 1IG16

Routine to Put Dimension List on Tape 5

IA UG

MI O 30000 Exit

TP BO4 A } . . . R
%g ggz gg ;iﬁgﬁgxiztiiio, the dimension list is
tp 6 NP1 Counter 6} to title block

RJ EW4 EW Title block to tape

TP  UGl6 IW64 Input line to subroutine IW

™ TFS Q } Length of List masked out to FS2

QT 6 FS2 g

LQ FS2 25

RJ IW Wl Send list to tape

TP FS FS6 Count of blocks to FS6

RA FS5 FSé6 Updating accumulative block counter
MJI 0 UG

0 0 DL

CA UG17

Routine to Rewind Tapes 3 and 4 (or Tapes 6 and 7) and Move To Front of Op
File 1 on Tape 5

IA EG

O MJ O 30000 Exit

1 SP EG13 0

2 AT 1IN GI3 Rewind Uniservo 3 or 6

3 RJ GT2 GT

4 SP EGl4 0

5 AT 1IN GT3 Rewind Uniservo 4 or 7

6 R GTI2 GT
Moves to[ 7 SP FS5 25 Accumulative block counter (FS5) to right
Front of410 AT EG15 GT3 position to add to parameter for
Op File 111 RJ GT2 GT generalized tape handler
on Tape 12 MJ O EG
on Servo 13 10 3 0 Parameter to rewind 3
5 14 10 4 0 Parameter to rewind 4

15 40 5 0 Parameter to move backward 5

CA EG16
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Routine

oUW~ O

IA
MJ
TP
RJ
SP
MS
ZJ
MJ
0

0

30
01
24
01
50
52
52
51
01
01
65
CA

IA
MJ
TP
ZJ
TP
P
TP
RJ
RJ
TP
RJ
RA
MJ
65
0

CA

End of Generation Print-Out Routine

BE

0
BE10O
P2
BE7
0

BE6

0

0
BE1l1
50270
32305
66345
01665
66305
66012
34462
50016
24015
76032
66245
BE24

30000
upP3
up

0
BES
BE

13

15131
03054
15022
10134
45467
65147
46634
53066
05166
20101
46622

Exit

Print-Qut : END OF GENERATION. TO INTERRUPT
COMPILATION SET A NOT = 0. START.

Clears A

Stop with Next Instruction in PAK

If A#0, jump to rewind tapes and stop

Parameter for Print-Out
ENDAOF
AGENER
ATION,
AATOA I
NTERRU
PTACOM
PILATI
ONASET
AAANOT
A=0.AA
START.

to Write Excess-Three Symbol List on Tape (Uniservo 5)

BU

0

7
BU3
A
BU14
7
EW4
BX
BU1S
Iw
FSS5
0
73472
0
BU16

30000
A

BU
FS2
NP
NP1
EW
BX1
IW64
Iw
FS

BU
55146
BZ

Exit

Is 7 is zero, there are no single-valued
variables

Length of List to FS2

gzﬂsggr 7 To title block

Title block to tape

Builds excess-three symbol list

Input line to subroutine IW

List to tape with end of entry block

Cumulative count of blocks updated

SYMBOL
Initial address of excess-~three symbol list
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Routine to Build Excess-Three Symbol List

IA  BX
MI 0 30000 Exit
P 7 BX1 One less than number of words in final
1J BX1 BX4 list —>working storage BX1. If number of
MJI 0 BX words is zero, bypass the routine
55 2X30 2 }. Adjgst tg sta?t first tnf after the
AT  BX11 BX11 Dimension List
TN  BX31 1] Mask — Q for search
,I;g gg:;,oom %12 } One segment —> core
RA  BXl1 BX36
TU BX37 BX15 }' Set up to get next block and start this one
TP  BX33 BX2
QT 30000 A Mask all but last 4 digits —A
EJ BX34 BX22 If = 0 0 60000 — BX22
RA BX15 BX32 Advance address
IJ BX2 BX15 Recycle to continue search
MJ O BX10 Recycle to load a second segment
TU BX15 BX24
RS BX24 BX32 Assemble the final list
TP 30000 BZ
RA BX24 BX35
I1J BX1 BX17 Check for completion
MI O BX Exit
0 7777 0 Four-digit extractor
0 0 7777 Negative of mask used for search
0 1 0 u advance
0 0 BY Length of segment - 1
0 0 60000 Used for EJ test
0 0 1 v advance
0 BY1 0 Length of segment
0 BW 0 Segment location
CA BX40
Code Word for Tape Data Subroutines
IA BV
MJ 0 30000 Exit
gg égoos gxg }' Clear temporaries
TP BO 14 Clear 14
gg é81 g Constant pool
ZJ BVT BV16 (A) =0 =No constant pool
DV  B02 BO3 (A) # 0 - Divide and store q
ZJ BV13 BV11 (A) = 0 = No remainder
RA  BO3 BO11 Quotient + label + end
MJI 0 BV14
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Constant
Pool

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

27
30
31

i et
OB WO

Pt et pd et et
[« 3, W SN V]

Pt et et el fd et et
Wl BWN OO0 W~ O

RA
SP
TP

QT
YA

DV
ZJ
RA
MJ
RA

Sp
AT
MJ
CA

IA
TP
QT
zJ
DV
ZJ
RA
MJ
RA
sp
AT
TP
QT
zJ
AT
MJ
CA

IA
TP

AT
RA
TP
QT
ZJ
DV
ZJ
RA

RA
MJ
RA

RA
RA

BO3
BO3

BO12
BV21

B0O2
BV26
BO4

BO4

BO4
14

BV32
BM

BO1
BM3
BO2
BM7
BOS

BO5
BOS
14
12
BO13
BM15
14

BM17

BN
13

ES5
B06

BO1
BN7
BO2
BN14
BO7

BO7

BO7

BO7
BO7

BO14
41
14

25
[Bo4]
BV24
BO11
BV27
BO14

33
14
BM

(A) # 0 = remainder - add 1 + label + end

—> 1436, 35,34
} Dimension List

(A) = 0 = No Dimension List

(A) # 0 shift to v position for divide
Divide and store Q

(A) = 0 = No remainder

Add quotient + label + end

(A) # 0 = remainder add quotient + 1 + label
+ end

+ Symbol List + Read List indicators

Q
A

BM12
BO5
BM5
BO11
BM10
BO14
25
14
Q

A

BN
14
BN

14,
Q

A
[BO6 ]
BO10

BN15
[Bo7]
BN11
BO11

B0O6
BN16
BO14

B06
BO3

} Symbol List

(A) = 0 =No symbol List. Go to next step
(A) # 0 divide by 170
(A) = 0 = no remainder
Add quotient + label + end
add quotient + 1
(A) # 0 = remainder + label + end
Shift
Symbol List blks —14

} Read List indicator

(A) = 0 = No Read List indicators
(A) # 0 add — 14

} Number blocks corrected problem

Corr. prob. + (ES5)— temp.

"+ 1-+>temp.} Op File 1
} List 1

(A) =0 =No List 1
No. blks List 1 — temp.

Add quotient + label

(A) = 0 = No remainder + end

Subtotal

(A) # 0 = remainder

Subtotal
Add constant pool

+ end
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17
20
21
22
23
24
25
26
27

30

RA
SP
AT
TP
QT
AT
TJ
TP
RJ

=
I> oy

SOOOOOOOOOOOOOO;

OOwNOOOOOOOOOOg

S
5

24545
22010
65305
10012
01713
30722
01051
25465
22010
30475
30345
24273
01010
01265
50673
47523
34515
B040

UP3
UP

BV

77777

—
-~
(=]

WOOM~OOOOO

4705
21
03450
16750
47051
72466
44646
63030
00303
12645
12466
26601
03201
00166
10101
15066
00126
44624
02277

Add Dimension List

Totals thru constant pool —> 14,

(A) = 14y + Symbol List

(u) > (A) its o.k. exit

(u) not > (A) print warning: WARNING.
UNISERVO 5 DATA WILL EXCEED 2500 BLOCKS.
ATTEMPT BEING MADE TO CONTINUE COMPILATION.

Exit

Mask

Wordsg 1 blk

Constant pool

Dimension List

Symbol List

Corr. prob. + (ES5) + 1
Temp.

Label + end
Mask

Mask
Remainder + label + end
250070 + 1
Parameter for print
WARNIN
G.AAUN
ISERVO
ASADAT
AAWILL
AEXCEE
DA2500
ABLOCK
S.AAAT
TEMPTA
BEINGA
MADEAT
0AAAAA
AACONT
INUEAC
OMPILA
TION,
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AW NN~ O

Number
Number
Number
Number
Number
Number

Number

of
of
of
of
of
of
of

Temporary Region FS

blocks of any List transferred to tape

full blocks of a List transferred

lines in partial block or first-number of lines in List
blocks of constants on tape

blocks of Library List on tape

blocks accumulative back to beginning of Op File 1
blocks of Dimension List
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