































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































—
O~NOC U bdwNd=O

ra

1A

MJ

RA
J
TP

QJ
RJ
TP
RJ
TP
RS

MJ

TP
MJ
CA

(o) Call Word —> Translation List

(p) Increase 66, 65 64 Call Word Counter

EW

0 (30000)

0 EW5

0 (0 )

(30000) (30000)

0 0

EW3 cI7

CJ10  EWlT7

EW4 0

EW15  EWll

WA WAl

FI UP3

UP2 UP

cJ2 EW4

EW3 cI7

0 EW

EW3 EW20

EW2  (30000)

0 EW

EW22

TK

0 (30000)

0 TK3

0 0

VB1 A

cJ3 TK16
TK2 Q

TK TK7

UZ UZ1
WL1 FD43

SY2 FD36

FD16  UP3

UP2 UP

CJ2 X2

0 TK

VB1 CJ1

0 T

TK20

)
j

|

e andiand

Exit

Start

C.W.

Address of last C.W.
Ind. one print-out
Add + 1

OK — EW17 no V
Prev, print — EW15
No ¥

F16
Set bit
Add -1
Exit

CW —> string

Exit

Exit

Start

Indicator

0K —> TK16

No ¥

Prev. Print — exit
No ¥

Error

F6

Set ind.
—> exit
CW +1
Exit
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IA
MJ
MJ

TP
TJ
TP
QJ
RJ
TP
TP
RJ
TP
TP
MJ
RA
MJ
CA

(q)

Increase Sentence C.W. Counter (Output-A or VB4,)

XJ
0

VB4
XJ3
XJ2
XJ

Uz

WL1
FD

Up2
VB4
CJ2

VB4

XJ21

(30000)
XJ4
0
777
A
XJ17
Q
XJ10
UZ1
FD15
UP3
Up
A
XJ2
XJ
CJ1
XJ

26, 27, 22

\—v-—'\.-v_/

Exit

Start

Indicator

Constant

0K — XJ17

No V

Prev. print — exit
No V¥

Set error

F5

CW —A

Set ind.
Exit
CW+1—A
Exit
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SN WO

~NoUs W= O

IA
MJ
RJ
TP
TP
TP
TP
EJ
EJ
EJ
EJ
TP
RJ
MJ
TP
TP
MJ
TP
MJ
TP
MJ
CA

IA

65
26

01

43
v
30
51

34
30
26
27
CA

WA
0
uz
WL1
WL2

WB10
WB15
WB11
WB16
WB17
WB

0) 2

WB11
WB12

WB13
WB14

WA24

WwB
WB1
30506
30010

01011

01017
7777
53672
50777
77777
51507
53672
51475
34473
WB20

(r)

(30000)

UZ1
WB3
A
WBS
WB6
WA15
WA16
WA20
WA22
UP3
Uup
WA
WB5
WB6
WA12
WB6
WA12
WB6
WA12

63050
17777

7777

T
77777
46634
77777
77777
7777
46650
26766
05065

Print Error Heading
RJ WA WAl Set Error

WA2 Don't Set Error

Exit
Set error
Line number

Sentence type — A —>file
Fill

2. m T
«
nHH2Z

Exit

load E Q U A T 1
O N 777777 77
E 7777 7777 77

I O N 777777

Constants

E N T E N
E A A 7777
ine #
A A (7777

o aw

~

A ATTTTTT

77 fill

Q U AT I

N 77 77 17 77

77777 177 77
777 77

Q@ -Mmom
HOOON
2EE=2az2zx
Mo -
ZdH N~
nHaZ2<9-~
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IA
MJ
MJ

RA
TJ
RJ
TP
TP
RJ
MS
RA
TJ
RJ
TP
RJ
TP
MJ
CA

Uz
0

U2
CJ14
RW
WL1
FB15
Up2

UZ3
CJ15
WA
FB
op2
Uw

Uz22

(s) Error Routine

(30000)
UZ4
0
0
CJ1
UZ13
RW1
FB37
UP3
Up
vz
CJ1
vz
WA2
UP3
Uup
UZ3
CT

Exit

Start

No. of errors for entire project
No. of errors this sentence
Errors + 1

0.K. —> UZ13 no V¥

Rewind tape

F4

Stop on exit

Too many errors ¥ no—exit
F3

Clear errors/sentence
—> Control
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DO bt et ot ot et et e
OO UMK WNNHRONIOOUIDWNDH=O

CR L
DO =

DN N
[N E) T SN L]

TA
irn

MJ
TP
TJ
RJ
RP
TP
TP
RJ
TP

m
ES

RJ
RP

TP
RJ
TP
0J
RJ
RP
TP
TP
RJ
MJ
CA

(t) Check Floating Point Constant

D
D

o

SY5
CJ4
WA
30003
Sy2
FE
up2
SYé6

TR
vuJ

WA
30003
SY2
FE17
Up2
SY12
RB21
WA
30003
SY2
FF
UpP2

0
RB27

(30000)

A
RB10
WAl
RBO
FE14
UP3

Exit
Start
No. of char. > 12 ¥ no — RB10

F7

1 .
No. pts > 1

F8

Contains a letter l: no = exit
F9

Exit
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OO WD -~O

10

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

IA
MJ
TP
TJ
RJ
RP
TP
TP
RJ
TP

RJ
TP
TP
RJ
TP
0J
RJ
RP
TP
TP
RJ
MJ
CA

(u)

RD

0
SY5
CJo6
WA
30003
Sy2
FF12
Uup2
SY6
RD12
WA
SY2
FG
Uup2
SY12
RD20
WA
30003
SY2
FF
Up2
0
RD26

(30000)

A
RD10
WAl
RD6
FF25
UP3
Up
A
RD16
WAl
FG10
UP3
up
Q
RD
WAl
RD23
FF7
UP3
up
RD

%
|
}

Check Fixed-Point Constant

Exit

No.of char.> 6 ¥ no — RD10

F10

No. pts.> O V no —> RD16
F11
Contains letter ¥ no —> exit
F9

exit
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N OUER WD - O

=

o

OOOSOOOOOOOAOO

I
AR WNN=OITO0UTBWNDdD-=O

Q
>

(v) Check Variable Type Symbol

RH
0 (30000) Exit
SYS A }
CJ6 RH10 No. of char., > 6 V¥ no—>RHIO
WA WAl
30003 RHO
SY2 FG24 F12
FG11 UP3
up2 UP
SY6 A }
RH12 RH17 : Contains a point V¥ no — exit
Al
SY2 FH10 F13
FH UP3
UpP2 UpP
0 RH Exit
SY2 A
20023 RH22
KB RH24
20004 RH
KB33 RH24 Key word ¢ no —>exit
WA WAl
SY2 WB20 F19
WB15 UP3
up2 up
0 RH Exit
RH31
(w) Constants
CJ
0 0 Zero
0 1 One
0 0 Indicator
0 777
0 15 RCO
0 2 RC1
0 7 RC2
1 1
WL250 WL250 Limit of string
0 170
0 WL Write @0 in & 128 lines/in
0 01 A
0 31 Errors/prog.
0 5 Errors/sentences
CJ16
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N WN~O

DO DD bt ot et et et e et e
= O WUMRWNE-O

N WO

~N O WN -~ O

IA
MJ
0

MJ
0

TV
TV
TP
TV
MP
TP
TP
TU
PR
TP
QJ
TP
RP
PR
CA

IA
RJ
RJ
PR
MJ
RJ
RJ
PR
MJ
CA

1A

RA
TP
IJ
PR
MJ

LQ

(x) Print Text

Up

0 UP4
30000 (30000)
0 (30000)
(30000) (30000)
UW15 uQ
UQ3 U004
ow UW20
UP3 UW20
UwW3 UW20
A UW20
w13 I}

UP3 US

0 uw7
UP3 Q

US UP17
w4 unw21

4 US

0 W1l
up22

uQ

UQ (30000)
UQ4 US25
0 uw7

0 UQ5
004 (30000)
UQ Us25
0 UwW10
0 U01
UQ10

IN]

(30000) (30000)
Uus w2
UWS uw22
UW20 USé6

0 UW7

0 UpP2
UW23 6

UWé UW16

}

———

Start

Exit
Par.
Set up switch to UP

Set up N counter

6 char, word pick up

Shift up
Par,— Q

00 Vv 40 —US
Counter = 80

4 cr's 10

DOWN )
Exit

Shift up Up-down
} switch
UP

Exit

Shift down

Six char. pick up
Modify pick up

Set up 5 count

N counter

Shift up

Exit

Unityper code —» Q
—> A —> W16
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10 EJ UWl1 US34 A —>US34 No V

11 EJ UW6 US36 77 —> US36
12 TV  US37 US35 Test for suppress
13 I1J Uw21 Us21 80 counter
14 TP UW17 w21 Char, count = 6610
15 PR 0 UW11 } CR. CR.
16 PR 0 W11
17 RP 23 US12 } 19 spaces
20 PR O UW12
21 'SP UW16 17 XS3 —> A,
22 AT UW14 US23
23 0 (30000) (30000) Codes —> A shift 44,
24 SJ UQ UQ4 v
25 LA A 3 } Codes —>position
26 SS A 6
27 PR O A } Print codes
30 SS A 6
31 ZJ USs27 US32 Loop
32 IJ UwW22 US3 5 count
33 MJI O US —> new word
A's 34 TP W21 A } 81st | no —> US12
35 ZJ US12 (US32) Oor—>US{&
77's 36 TV US17 US35) Print A's
3T M O UsS32
CA US40
IA UW
0O o 0 0 Zero
1 O 0 1 1 in V and A code
2 0 1 0 1inu
3 0 0 6 6
4 0 0 120 80
5 0 0 5 5 counter
6 0 0 17 Mask and 77 code
7 O 0 47 Shift up
10 O 0 LY Shift down
11 O 0 45 Carriage return
12 0 0 4 Space code
13 TP (30000) UW23 Pick up dummy
14 SP FC 44 Flex pick up dummy
15 0 0 U006 Set switch
16 O 0 0 XS3 of char,
17 O 0 75 6110
20 O 30000 30000 N counter
21 O 30000 30000 80 counter
2 0 30000 30000 5 counter
23 O 30000 30000 Work space
CA UW24
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~N oUW~ O

10

12
13

DO bt bt ot ped et et et
OO B WNEERO~NOUIh WD -O

IA
MJ
TP

RP
EJ

SA
LT
AT
(v
MJ
TP
CA

(y) Sentence CW to Reference List 1Z

RA

0 (30000)
WL1 A

11 RA3
(20000) RA }
1Z RAS

Q 17

11 25

0 A
RA13 RA11
0 0)

0 RA
WL3 1z
RA1l4

Exit
Line no, — A

Not in list — Exit
In list V¥

11=0 j n n
Sentence CW —> list

—>Exit
Constant

(z) Rewind all tapes

RW
0 (30000)
0 RW10

1 0

1 0

1 0

0 0

0 4 }
0 2

RW3 RW2

RW6 RWS5

TN A }
RW14  RW15
RW5 RW7

RW2 TH3 }
TH2 TH

RW2 RW4

RW5 RW15

0 RW

RW22

Exit

Start

Parameter

Set up parameter
Modifier

Index

Set index

Set parameter
Set index

5 servos —>RW15
7 servos —> RW14
Increase index
Rewind tapes

Change parameter

Return
Exit
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TH21

EX70

RW73

IA100
WB101
WwW113
RR125
RE143
RF206
RB214
RW222
MF227
MB240
pPC242
WE263
CC274
CE334
CF352
CD365
VV375
CR402

(aa) 1105 Tape Handler Regions

Control Region

Exit

Rewind

Ignore Address

Build Write Code
Write

Read Subroutine
Reread If Parity Error
Read Forward

Read Backward

Rewind Region (Redundant - Not Used)
Move Forward

Move Backward

Print

Constants

Constants

Constants

Constants

Constants

Temporaries

Check for Zero Blocks
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IA
MJ
MJ
MJ

MJ
TP
EF
MJ
MJ
TP
EF
TP
RP
QS
EF
TP
QT
LT

AT

RJ
QT
TP
EJ
EJ
EJ
EJ
EJ
EJ
QT
EJ
EJ
T
EJ
EJ
EJ
RA
MJ
CA

TH
20000

30000
50000
CcD2

40000
CD1

cc27
10005
CcD

TH3
CES
41

CD
CE15
CRS
CC4

CCS

CCé6

CC7

CC10
CC11
CC12
ccav
CC31
CC32
CC30
CcC33
CC34
CC35

TH47

(ab)

TH4
TH10
(30000)
30000
TH4
CD
cCc3
TH13
TH10
CD
cc2

Q
TH16
CD3

CD5
0

A

A
vv2
Vv
IA
CR

A

RW
RW3
MF
MB
RF
RB
A

WB
WB2
A
WB4
WB6
WB10
cc21
WW

1105 Tape Handler

Start - TCU2
Start - TCU1
Exit

Parameter

Test buffer 2
Set TCU2

Bypass buffer 2

Test buffer 1
Set TCU1
Bypass buffer 1

Set TCU bit in code words
Set normal bias

Servo no. VV2
Servo no. and TCU bit —=>VV

Set ignore address
—>Test for zero blocks
Op code —A

Rewind —>RW
w/interlock —>RW3
Move fwd =>MF
Move bwd —>MB
Read fwd —RF
Read bwd —>RB

"A" %A

A=2

"A" = 4

B—A

oe}
o H
no
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HONOCWUWNDHO

=

HONOWUIBWND-O

—

IA
MJ

CA

IA
RA
MJ
RA
M
RA

RA
RA

CA

IA
RJ
TP
QT
TV
EF
RP
EW
RA
J

CA

EX

CE1l5

EX3

WB

WB12

Wi

RES
CE11
Vv3
TH3

0

10170
10000
WW6
Vv3

0

WW12

Exit

IA Set ignore
TH2 Exit
RE33

Build Write Code Words

CC25 A=2
TH41 —>B sec.
CC26 A=
TH41 —> B sec.
CC22 B=1
WW
CC23 B=2
WW
CC24 B=3
WW
Write

gEl } Set index

Vv3

WWé6 Set address
Vv Start writing
WW7 Write block
(30000)

CE12 Add. + 1708
WW4 No. of blocks
EX Exit
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Pt bt et ok et
N WD ONO U WD ~CO

IA
MJ
MJ
CC

CC
CC
RJ
TP
EF
ER

1J
ER
MJ
CA

RR

0 (30000)
0 RR7
RR3 CDh2
30000 30000
A CC36
RR12 cb2
RR6 RR7
CcCc37 vv4

0 (AU

10000 (30000)
(30000) (30000)

Vv4 RR11
0 A

0 RR
RR16

Read Subroutine

Exit

Normal entrance
Reread entrance
RA (RS) RR11 CCl
Reverse direction
RA (RS)

One shot exit

Set index

Start reading
Read

RA (RS) RR11 CCl1
One block
I10A—A

Exit
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SN OO whN = O

A W= O

1A

T
ss
LT
RJ
RJ
ZJ
RJ
zZJ
EF
RJ
ZJ
RJ
ZJ
EF
RJ
zZJ
RJ
zJ
TP
RJ
EF
RJ

MS
RJ

P
AT
EF

EF
1J
MJ
CA

IA
RA
P
TP

TP
MJ
CA

RE

TH3
TH3
CE4
CE6

RES
RR
RE10
RR
REL:

)

RR
RE15
RR
RE17

RR
RE22
RR
RE24
CF

RR6
EX2

RR6
CE1l0
Vv2
Vvl

30000
Vv3

RE43

RF
Vv
CE1l
CE1
CE2
CDh3

RF6

RR11

17
vv3
RE6
RR1
RE41
RR2
RE32
Ccbé
RR2
RE40
RR2
RE32
CDh7
RR2
RE40
RR2
RE32

CC17
RR3
RR12
RE37
VvVl
RE

Read Fwd (Bwd)

——

Set address

Index = No. of blocks -1

Exit

Read blk fwd (bwd) (normal)
Parity V no—>RE37
Read bwd (fwd) (normal)
Parity ¥ no—>RE31
Set high

Read fwd (bwd) (high)
Parity ¥ no—>RE36
Read bwd (fwd) (high)
Parity v no—>RE31

Set low

Read fwd (bwd) (low)
Parity Vv no—>RE36
Read bwd (fwd) (low)
Parity ¥ no—>RE31

Print error

Set normal

Set to read fwd (bwd)
Set ignore address
Stop for rereads
Reverse direction

Set ignore add.

Move fwd (bwd) 1 blk
RA (RS) RR1l1 CE12

Set normal
No. blks.

Read Fwd

Set read fwd —VV

Set for read fwd

—> Read

390



U W~ O

B WD~ O

oO~No Uk wihHO

[y

IA
RA
TP
TP
TP
TP
MJ
CA

RA
EF
MJ
RA

CA

RJ
TV
EF
TP
AT
EF
1J
MJ
CA

IA

MJ
CA

RB
Vv
CE
CE
CE3
CD4

RB6

RW

Vv

RW5

MF
CE7
RES
CE7
0

(30000)

LAY
0
Vv3
0
MF11

CE10

MB2

Read Bwd

CcC20 Set read bwd—VV
RR3
RR12 Set for read bwd
RE37
Vvl
RE —>Read
Rewinds

CC13 Rewind
Vv
EX Exit
CcC14 Rewind w/interlock
RW1

Move Fwd
MF4 Set for fwd
RE1 Set index
IA Set ignore address
CcDh7 Set low gain
A Set for fwd (bwd)
\'A's Set EF word
Vv Move 1 blk
MF6 n blks
EX Exit

Move Bwd
MF4
MF1
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D et bt bt et et pd et
O~NOCUMBRWNH OO WN~O

O~NOWUBRWN—~O

[

bt et i
W~ OO DR WN ~O

IA
MJ
MJ
0

P
QT
ST
TU
SP
PR
SS
zJ
RA
1J
MJ
RP
PR
0

CA

IA
TP
RJ
MS
0

47
01
12
47
57
CA

1A
0
0
0
0
70
10
20
30
40
S0
60
0
0

PC

0

0
(30000)

PC2

CE13

CC1

PC2

(30000)
0

A
PC10
PCT
PC20

16300
04141
20574
12201
42040
WEI1

cC

10000
20000

COOOCOOO0O

400

(30000)
PC16
(30000)
Q
A45
PC20
pPCc7
52
A
6
PC13
CE14
PC7
PC
PC3
PC4
0

pPC2
PC1
IA

60603
30603
20404
23406
40404

04000
04000

QOO OO0 OOO0O

;V__/

Print Out

Exit
Start
Par.= O address n

Set index

Set address

Print one word

Set for next word
Finished no — PC7
Exit

4 crs.

Index

"Can't ignore. Rerun.

AC A NNO
T A I G N O
R E Vv . A A
AR E R U N
¥ A A A A
Zero

One

Bypass buff.1
Bypass buff.2
Mask off op. code
Rewind

Rewind w/interlock
Move fwd

Move bwd

Read fwd

Read bwd

Rewind

Rewind w/interlock
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15
16
17
20
21
22
23
24
25
26
27
30
31
32
33
34
35
36
37

QOO0 OO O QO OO0 OOOOCOCOO
I\ -~

Q
>

14
602
612
606
616
706
716
20
40

70000
10000
20000
30000
10

CC40

HOOOOOO OO OOOCOOO M

Move fwd
Move bwd
Read fwd
Read bwd
low and stop

Write
Write
Write

Mask off A
Mask off B

Write
A =2
A =4
A =2
A =4
B =1
B =2
B =3

To reverse read
Set index

393
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U S0 0 MU
wn P>

bt bt et et et
ANBELWNNFONO UMb WN—~O

COOOO0OOOOOO

(@]

ottt
N O~NOUE WNDH~O

COOO OO~ OM

~NO A W - O

Q
=

Constants

CE

RR11 CC1 } Set RR3 & RR12 fwd
RR11 CC1 bwd
RR11 CE12 } Set RE34 fwd
RR11 CE12 bwd
77700 O Mask no. of blocks (read)
77 0 Mask off servo no.

100 0 Subt. 1 from no. of blks.
CC15 MF7

CC16 RE37

0 77 Mask

0 170 12010

0 Nt v mask

1 0 1 in u

0 WE

CEl6

CF

CF1 12

12203 02204 AR E A D A

12120 31204 E R R O R A

15301 21401 ( PARIT

04031 20424 Y A O R A S

12031 63620 P R O C K E

42574 24704 T ) ¢ . A~ A

24013 01201 A'S T A R T

26031 20412 A F O R AR

12203 02224 E R E A D S

42040 40404 \ AN A A

CF13

CcDh

0 0 TCU bit

0 0 Set TCU bit to 1

0 0 Set TCU bit to 2

4 1 Move fwd 1 blk

14 1 Move bwd 1 blk

1 50000 Set normal

1 60000 Set high

1 70000 Set low

CD10
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BN —~O
NOOCOCOO M

Variables

OC~NOC WL WO

—

IA

TP
EJ
QT
TP
RP
EJ
70
7
CA

vV
0 0 EF code word
0 0 Move fwd (bwd) 1 blk
0 0 Tape no.
0 0 Index (n blks)
0 0 Index 1 blk
Vvs
Check for Zero Blocks
CR
CR7
A
CC4
CR10
A
20004
CcC7
07700
77700

CR11



(ac) Regions for 1103A Tape Handler

TH21 Controi Region
RR55 Read Subroutine
MB75 Move Backward
TIA100 Ignore Address
WB101 Build Write Code
WW113 Write

RE125 Set Index

RA134 Reread If Parity Error
RF173 Read Forward

RB203 Read Backward

RW213 Rewind

MF220 Move Forward

PC231 Print

WE2352 Constants

CF263 Constants

CC276 Constants

CE336 Constants

CD361 Constants

VV37l Temporaries

CR377 Check for Zero Blocks
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IA
MJ

MJ

MJ
TP
QT
LT
TP
AT

RJ
TP
EJ
EJ
EJ
EJ
EJ
EJ
QT
EJ
EJ
QT
EJ
EJ
EJ
RA
MJ
CA

TH

0
CE15
0
30000
0
TH3
CES
41

A

CD
CE15
CR10
A
CC5
CcCo6
CcC7
CcC10
CC11
CcC12
ccav
CC31
CcC32
CC30
CcC33
CC34
CC35
v

0
TH34

(ad)

TH4
IA

(30000)
30000

THS
Q

A

A
A
VvV
IA
CR
A
RW
RW3
MF
MB
RF
RB
A
WB
WB2
A
WB4
WB6
WB10
CcC21
WW

1103A Tape Handler

Start

Set ignore address
Exit

Parameter

Servo no. —> VV2
Servo no. & tape bit —>VV

Set ignore address

—> Test for zero blocks
Op. code —A

Rewind —>RW

W/interlock —> RW3

Move fwd — MF

Move bwd —> MB

Read fwd — RF

Read bwd —> RB

"A" _9 A
A=2

A =4

"B" QA
B=1

B =2
B=3
B=20
—> Write

397



et

[ —

HO~NO WU WD -=O

O~ WL W= O

iA
RA
MJ
RA
MJ
RA
MJ
RA
MJ
RA
MJ
CA

IA
RJ
TP

QT

EF
RP
EW

1J
MJ
CA

WB
Vv

Vv
)4
LAY
VvV

WB12

WW

RE
CEl1l
vv3
TH3

0
10170
10000
WWo
Vv3
0
WwW12

RE1
Q
Vv3
WWo
v
Ww7

(30000)

CE12
Ww4
TH1

Build Write Codes

}

}

"A" =9
—> B sec.
A =14
—> B sec.
B =1

B =2

B=3

Write

Set index

Start writing

Write blk
Add + 170
No. blks
Exit
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b e bt b et b et et
SN OB WD~ OO UL WD —O

bW~ O

IA
MJ
MJ
cC
cC
cC

RJ
vV

TP
EF
ER

1J
ER
MJ
CA

IA
MJ

TP
T
SS
LT
MJ
CA

RR
0 (30000)
0 RR7
vV cC36
RR14  CD2
RR5  CD2
(30000) (30000)
RR6 RR7
V5 RR13
RR17  IA
cC37  VV4

0 vV
10000  (30000)
(30000) (30000)
Vv4 RR13
0 A

0 RR
RR20

RE

0 (30000)
TH3 V5
TH3 0

CE4 A

CE6 17

0 vv3

0 RE
RE7

Read Sub

Exit
Start (no
Reverse d
RA (RS)
RA (RS)
RS (RA)
One shot
Set addre
Set ignor
Set index
Start rea
Read

RA (RS)
One block

rmal entrance)

irection

VV5 €C37

SS
e

ding

RR13 CCl

I10A—A

Exit

Index to VV3
Exit
Set addre

Index to

Exit
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NS g W= O

10

IA
RJ
zJ
RJ
ZJ
EF
RJ
YA
RJ
ZJ

Lol nl

nr

RJ
ZJ
RJ
YAl
TP
RJ
EF
RJ

MS
RJ

TP
AT
EF

EF
1J
MJ

MJ
CA

RA
RR
RAZ
RR
RA4

RR
RAT
RR
RA1l

RR
RA14
RR
RA16
CF

RR6
CE10
RR6
CE20
vv2
Vvl
30000
Vv3
30000

RA37

RR1
RA35
RR2
RA24
Cbé6
RR2
RA35
RR2
RA24

~nN-

Vi
RR2
RA35
RR2
RA24
pPC2
PC1
CD5
RR2

Read Fwd. or Bwd.

Fwd (bwd) normal
Parity ¥ no —> RA35
Bwd (fwd) normal
Parity ¥ no —>RA24
Set high

Fwd (bwd) high
Parity ¥ no — RA35
Bwd (fwd) high

Parity ¥ no —> RA24

Set low

Fwd (bwd) low
Parity ¥ no — RA35
Bwd (fwd) low

Parity ¥ no—> RA24

Print PARITY ERROR
Set normal

Reverse direction
Set ignore address
Stop for rereads
Reverse direction
Set ignore

Move fwd (bwd) 1 blk

RA (RS) VV5 CCl1
Set normal

N blks

Exit

RA (RS) VV5 CE12
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~NOoO b W~ O

~NOoO U W~ O

IA
RJ
TP
TP
TP
TP
TP
RA
MJ
CA

IA
RJ
TP
TP
TP
P
TP
RA
MJ
CA

RF
RE
CE21
CE
CE2
CE16
CcD3
Vv

RF10

RB
RE
CE22
CEl
CE3
CE17
CD4
Vv

RB10

RE1
RR5
RR14
RA31
RA35
Vvl
CC17
RA

RE1
RRS
RR14
RA31
RA35
VV1
CC20
RA

Read Fwd.

Set index and address

Set for fwd.

Read Bwd.

Set index and address

Set for bwd.
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WO

OOk wWwN O

[

IA
RA
EF
MJ
RA
MJ
CA

IA
U
RJ
TV
MJ
TP
AT
EF
1J
MJ
CA

IA

MJ
CA

RW
LAY

Vv

RWS

MF
CE7
RE
CE7
0

(30000)

Vv
0
Vv3
0
MF11

MB
CE10

MB2

Rewinds

CC13 Rewind
Vv
TH1 Exit
cCl4 Rewind with interlock
RW1
Move Fwd.
MF4 Set for fwd.
RE1 Set index
IA Set ignore address
MF 4
A Set for fwd (bwd)
Vv Set EF wd.
(A" Move 1 blk
MF6 NN blks
TH1 Exit
Move Bwd.
MF4 Set for bwd.
MF1 —> move fwd.
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O~NoO UMb wh— O

—

IA
MJ
MJ

P
QT
ST

SP
PR
SS
YA
RA
J
MJ
RP
PR

CcA

IA
TP
RJ
MS

47
01
12
47
57
CA

IA

47
20
46
25
15
01

04
20
57
CA

16300
04141
20574
12201
42040
WE11

CF
CF1
12203
12120
15301
04031
12031
42574
24013
26031
12203
42040
CF13

(30000)

PC16
30000
Q
A45
PC20
PC7
52

A

6
PC13
CE1l4
PC7
PC
PC3
PC4
0

PC2
PC1
IA

60603
30603
20404
23406
40404

12

02204
31204
21401
20424
63620
24704
01201
20412
02224
40404

Print Sub.

Exit

Start

Par, = 0 address n
Set index

Set address

Print one word

Next word

Finished ¥ no — PC7
Exit

Index

"Cannot ignore. Rerun"

«—>TH >
Dm>O
DmMmer— >
[pl—4

Do b=z
>D=zpb0o0C

D>

<—mD>DDHUY< ~A@E >

T LN~ 50 > D
DO e OO i
DromE. QXWDOo >
DOD®X®>RDHDUO
DRV DD

.
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i

Q
>

:UWOW?OOOOOOOOO«I
> W wn

Q
>

0
1
04000
04000

HOOOOOOOOOOOOOOOOCOHHHOOOOOOQOOO

CC1
CC1
CC1
CcC1

0
MF7
RA25
7
170
T

CE12
CE12
RA31
CcC37
CC37

Zero
One
Bypass no. 1
Bypass no. 2

Mask off op. code

Rewind

Rewind with interlock

Move fwd
Move bwd
Read fwd
Read bwd
Rewind

Rewind with interlock

Move fwd
Move bwd
Read fwd
Read bwd

Write low and stop

Write high
Write low
Write high
A =2

=4
Mask off A
Mask off B
A
A
B
B
B

E O e O T A ]
LON — &N

To reverse read

Set index

Set RR14

Set RA31

Mask no. blks (read)

Mask servo n

No. of blks - 1 subtractor

Mask

12010
v mask
1 inu

Set RA35

Set RR5

404
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fwd
bwd

fwd
bwd

W =O

1" blk
1" blk
2.4"blk
2.4"blk



G O~ O ~NoObhwNn—=O

[
MO~ WO

QAP NN DN D
= =

=

COOOH

QOO
>

IA
QT
TP
EJ

QT

RP
EJ

QT

70
e
CA

Qi et e =~ D OOO O

D10

§OOOOOO§

o

CR
CR11
A

CC4
CR12
A
20004
CC7
CC4

0
07700
77700
CR13

——_—0 0 O

50000
60000
70000

Tape bit

Move fwd 1
Move bwd 1
Set normal
High
Low

blk
blk

Don't Punch Variables

[eNeNoNoeNoNo)

EF code word

Move fwd (bwd) 1 blk (read)
Tape no.

Index (n blks)

Index 1 blk

Address

Check for Zero Blocks

A
A
TH1
A
A
CR7
TH1
A
30000
0

0

405



Fl

F2

IA

65

01
54
54
32
34
45
o4

43
65
01
01
31
01
30
66
45

65
26

01
01
46

01
65
34
66
24
26
30
30
01
o4
31
01
50
66
45
CA

(ae)

FA
FAl
30506
30017

01253
30016
66210
34506
66330
30730
27010

22010
66010
01010
01010
01663
635305
26300
01263
30272
FA26

30506
30017

31345
65734
21017

21012
01505
50273
30014
46016
51273
50663
22010
01010
30656
01663
65305
26300
01263
30272
FAS4

Error Prints of Translation Subroutines

24
63050
T

03151
56624
12530
50171
12401
17151
10117

15430
10101
10101
10151
33465
06630
15051
33026
27777
26

63050
77T

46566
72551
s

75130
16601
42624
63032
75034
00165
05026
10101
10101
60151
33465
06630
15051
33026
27777

awm X zZzDEIDbDpU— WERHOXIDPDCOOQOW

o>

REzbmopbmEoOrEg-0nD>
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=
>wo >z

=
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2]

CORERHNDDDRODDUZDS DRHCOD 2

in

=

-~
-

~N=E0o N4

-

onbzZonHpDDDEOODCrHOU

EzEDppE DDV VME
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=
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ODobwap=rbDwa™
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F3

F4

F5

—
O~NT b wh = O

11
12
13
14
15

IA
40
47
33
30
22
66
33
50
01
01
01
26
27

47
33
01
65
01
24
30
65
34
20
54
01
33
01
25
01
50

CA
IA

47
33
05
30
34
65
54
10
65
26
23
01
0

FB
FB1
51543
24500
54545
01015
01513
34650
66305
50516
01010
01010
33302
22777
FB16
51543
24500
30545
01663
92545
47220
54302
52302
26246
65220
91325
50516
30244
01010
30735
65305
26300

FB40

FD
FD1
51543
24500
01653
50263
50016
01525
24472
04066
30506
30015
30540
7T
0

14

00166
11001
15465
43065
10166
16530
02630
60101
10101
10101
64530
T
22

00166
10510
45154
33465
13254
10154
42701
63431
63451
10132
42447
60126
53027
10101
15027
06630
17777

15
00166
11004
05066
06501
63334
45132
20101
63301
63050
06747
13465
T
0

M 0O R E A
H A NAS
E R R O R
. A A R E
T A O F A
H I S A S
N TE NC
A NOTA
A AN AN A A
A A A A A
C HE C K
D . 7777 77
M O R E A
H A N A 2
A E R RO
S A T H I
A P R O G
A M . A A
E R E A D
S P E C I
I1 C A T I
NS . A A
R 0 G R A
A NO T A
HE C K E
A A AN A A
B E Y O N
A S E NT
N C E A 77
line no
M OR E A
HA NAS
2 A S E N
E NC E S
I NA T H
S A P R O
R A M . A
5 1 3 T H
S E N TE
C E A NU
B E R A I
A TT 77 77 77
Line no.
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Fo6

F7

F8

16
17
20
21
22
23
24
25
26
27
30
31
32
33
34
35
36
37
40
41
42
43

50
01
65
34
70
46
31
51
01
30
50
01
33
51
34

22
45
50
30

CA

FD17
67472
51310
67256
52663
24543
30650
67502
50650
32543
54016
01100
01100
01657
46010
65017
0
01017
34503
01633
50263
0
FD44

FE
FE1
51543
24500
26332
66305
50013
66345
51345
01010
01010
01265
24506
0

0

0
FE20
51543
24500
01273
24460
50660
26515
50662
0

0

0
FE32

25

53054
16750
52654
02701
42425
16301
66634
13465
02466
63324
40522
40666
34725
10101
7Tt

15154
20151
05066
00177

16

00166
10405
45424
46501
14651
03201
06601
10101
10101
15065
62201

12
00166
15150
02634
15251
13450
06566
20101
0

0

0

HOmpbzZzERPDOTWMrs~W0nD =
~NDHRAF,REPA- I D> W

nrpbppbPazZamE v O C
-3

m =z =
2P+

@ c:u>::c>§§c>c>u301uuu»x:v>z NE =
mEQ s

wn
=
(o d

HbDDUYErHODIT=
PoDDPOoOHNZHORO
ZAOADDHHDE D Z W
HopDDZ=Zm=eDm

PDHEMTE
ZOZe > O o
=
(7]
a
b
=
(ad

HORMo=2%®
e ZDDMEDM

Constant

408

=
o
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~
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DwnbbbbobrroH

DunHUWOQOD

PrRrUNHPDT D=2

N e
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N3O X
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F9

F10

1A
40
24
27
66
51
65
66

40
47
33
26
66
50
27
66
66
01
01

CA

FF
FF1
65656
012635
24506
50662
01240
66305

FF13
51543
24500
33245
30546
01313
01525
01265
24506
01010
01010
0

0

0
FF30

11

74730
15065
60126
43450
14630
42201

15
00166
11101
42426
50134
47230
13450
15065
62201
10101
10101
0

0

0

A S S UM
D AC O N
T A NTA
O NTA I
S A A AL
T T E R
Constant
M 0O R E A
H A N A 6
C HA R A
T E R S A
N A F I X
D AP O I
T A C O N
T A N T .
A A AN A A
A A A A A
Constant
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F1l1

]

fa—

no

iA
40
24
47
34
01
01
01
24

AN
“av

47
33
26

50
24

47

01
01

CA

jn¥ el
ryo

FG1

01273
24460
50660
31347
92513
26515
50662

wr
1‘012

51543
24500
33245
30546
01702
25463
52300
25514
01010
01010
0

0

0
FG27

10

02634
15251
13450
23027
45066
06566
20101

18

00166
11101
42426
50134
45434
00166
16573
62201
10101
10101
0

0

0

P> =

DbhbE~<rzyOm=

410

A D E C
AL AP
N T A 1
F I X E
P O I N
C 0O N S
N T . A
Constant
0O R E A
AN A 6
H A R A
E R S A
AV AR
B L E A
P E A S
B 0 L .
A A A A
A A A A
Symbol

DHHOZO H
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F13

F14

F15

IA
40
70
46
30
51
66
24
66

50
66
50
01
50
01
71

46
31
24
01
54
66
01
34
50
67
30
30
01
30
51
22
45
50
30

CA

FH
FHI1
24543
30016
01657
46012
24345
01525
22010

FH12

51016
30502
67472
51500
66305
31514
34503

FH23
34656
01702
25463
46342
73015
34503
31675
51506
27015
27510
54246
65013
25302
01010
01465
01017
34503
01653
50263
0
FH47

10

42425
67352
34725
65150
06501
13450
17777

10

53050
63001
53054
16530
02630
64651
20101

24
60151
45434
06521
595424
45167
06521
02666
50124
26530
15152
63451
32465
65147
16651
15032
15154
20151
05066
00177
0

HPRHOoOFEm <

=EpzZp=Zs 2

oOmMmpPbzmcz~-DoD T

oz X
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A R I
E A T
A S Y
L A C
A I N
A P O
. A A
Symbol
0O A S
E N C
U M B
0 N A
T E N
F 0 L
I NG
Line no
I § T
AV A
B L E
L I B
Y A R
I N E
F U N
O N S
D A P
D 0 A
R A T
S A H
B E C
A A A
AL O
A AW
I N G
A S E
N C E
Line no.

~NHNO =<

DO wmMmm

DzZzpboOzZzROoOr~0OunpbOOnomwn >

Dzwow

NHOTQAOEVNOTEE g Ok HO DoOmm™p> = 3=
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F16

F17

F18

-
O~No Uk whr+— O

TA

E Y

40
66
50
25
40
50
01
50

01
46

=

40
34
30
47
30
30

COOOOOCO
ot

Q
>

FI
FI1
51510
73016
51466
FIS
51013
51310
66305
65734
22777
FI13
50265
26660
25514
53673
22010
0

0

0
01777
0

0

0
FI27

W= -
O = O
— > o
wnwn >

bz =

noOo
N D
~N=zZbm

M m= -

Qo=
Do
Dme DO

1st sym.
A AN TTTT7

2nd sym.
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F19

F20

1A
40
45
54

01
27
01
25
40
27
34
50
21
66
24
67
01
31
01
01
34
66
30
30
CA

NO1
30730
27210

21016
01246
70245
46302
NO11

34473
51500
66305
01343
01245
54652
65660
01010
34546
01543
51310
65016
30502
51660
26433
NO30

7
17151
17777

76530
50124
43424
27777
17

05065
16530
02630
10134
25230
10147
12530
10101
56622
06566
16633
53050
63001
12633
02722

wDop> o

2 =0

Oz~ a>» -

413
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Word

C=0-

QOMMUNODHDWVNIDDHO M
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-\]

m = P>

ReEzZz2DHmDIDHWMPEHDZ R

= a

Tz b m

mppawnpEn>>-

=D wn

=

vOommsnARbwbopbn =
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-~

~ > = m
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Dmom=m~Mmmwn
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~NOoO WO

IA
MJ

MJ

MJ

CA

TA

CA

MJ
TP
AT

RP

™™

aa

TP
RP
TP

RJ
MJ
74
65
02
71

CA

(af)

oT

0]
10000
0T7

0
0T6

(aq)

UB17

10024

TTR1 A
visratx

UB15
UB16
10142
UB14
WT13
GT2

74747
66543
51676
00103

UB20

Set TN for Five or Seven Uniservos

30000
0T4
N
0T

N
0T

0

0

Exit
Entry., Jump to OT4 if MJ1 is set,
Puts zero into TN when MJ1 is not set.

Puts O 3 O into TN when MJ1 is set.

Set up Translation Output Tape

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

Puts 20 lines of Z's into title block

String-Outs goes on beginning of 2nd
blockette of block.

Filling remainder of title block with
lines of Z's.

Writing title block on either tape 3 or
tape 6.

Jump to exit

TR ING
0 U TS A

414



IA
MJ
TP
YA

DV
ZJ
RS

AT
RJ
MJ
71

CA

(ah) Write Translation List on Tape (also region SS)

WT
0
Uz2
WT
VN
WT14
WT7
Q

Q
WT13
GT2
0
00103

0
0

WT16

30000
s )
WT3

A

Q

WT6
WT15

25

GT3 }
GT

WT

VN

170
1

Has error routine been referenced?

No. of lines to A

No. of blocks to Q

Is remainder zero?

If so, reduce no. of blocks by one.

No. of blocks to rt. position in A
Adding in standard parameter with one block
and using generalized tape handler.
Exit

Standard parameter for use in gen. tape
handler.

No. of lines to a block.
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(ai) Put Referenced Sentence Number in List IZ

—
HONO WO WD~ O

P

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

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

IA iX

MJ O 30000

™ A 1X46 Line no. to storage.

T o . } Is 11 < 00 20454 004542

gg §§324 §X7 Is line no. in ref, 1list?

EJ 1z IX

RA  IX47 IX36 Counting excess line no. referrals.

MI O IX

U il IX13 Setting up repeat for search of I
ing to length of IZ.

TP IX46 A

RP 30000 IX15 Is line no. in ref.

EJ Iz IX

v 11 1X26 No. of lines n in IZ to v of IX26

RA 11 I1X37 Adding 0 2 2 to 11,

TJ  IX40 1X25 Is 11 € 0 20454 4542

P 1IX34 UP3 } Error Print-Qut: Referenced lines

RJ  UP2 UP exceed 150.

R UZ Uz1 Referral to string-out error routine

TP 1IX36 IX47 Putting 1 into excess line-referral counter

MJ 0 TX

RA I1X26 IX33 IZ + n—> v of N1

TP  1IX46 30000 Line no. goes to next location at end of
1Z list

V.  IX26 1X31 Subsequent address of IZ list is

RA IX3l 1X36 cleared.

TP  IX35 30000

MI O IX

0 0 1z

0 IX41 3

0 0 0

0 0 1

0 2 2

0 20455 455

54 30313 05430 R E F E R E

50 26302 70146 N CE DAL

34 50306 50130 I NE S A E

72 26303 02701 X C E E D A

04 10037 777UV 1 50 A A A

0 0 0

0 00000 O

CA IX50

416



IA
MJ
RJ
MJ

TP
TP
TP
TP
TP
LQ
QT
RS
SJ
ST
SJ
TP
7A
RA
LQ
RA
1J
RS
MP
v
LQ
RS
LQ
SP
SA
0A
1J
MJ

SOOOOOOOOOO

oNeoNeNeNel-c

RS51
RSS1
RS51
RS52
RS54
RS4

RS46
RS41
RS20
RS50
RS22
RS42
RS26
RS42
RS43
RS43
RS44
RS45
RS45

RS43
RS42
RS43
RS3

RS3

RS46
RS42

rdeleloloNoNoNoNoNoNe)

wn
(@)}
wh

(aj) Excess-Three Decimal to Octal

RSS

30000

RS3

RS42
RS43
RS44
RS45

RS41
RS47
RS16

RS20

RS2
RS53

RS41
RS12
RS42
RS54
RS31

RS53

RS3
RS33
RS2

-~J

O\HU]O;@«]OOO

| CEEESN—, SRV VI VI

Entrance

Alarm exit

Exit

Output

Input

Clearing output

Clearing digit counter

Clearing decimal number accumulator
Setting index 3

Setting 6 in working storage
Masking out each character and converting
from excess 3.

Below-0 end-of-digits check
Above-9 end-of-digits check

Count-of-digits zero check

Count of digits
Accumulation of decimal digits in one line

Computing and performing initial shift on
line of decimal digits.

Computing index of octal conversion

Decimal-to-octal conversion

Jump to exit

Storage for single decimal digits
1st-Counter for digits; 2d-Index for octal
conversion

Line of decimal digits is accumulated here.
Set at start to index 5

Set at start to 6

Mask

Subtrahend to convert from excess three

10

Zero constant

Index constant

Constants

417



(ak) Excess-Three Decimal to Floating Point

IA GG
0O M 0 GG6 Entrance
1 RJ 0 0 Alarm exit not used
2 M 0 30000 Exit
3 0 0 0 Floating peint output
4 0 0 0 Input in excess—th decimal
5 0 0 0 p SS ree decima
g gg gg% ggl Set indexes
10 TP CF6 cc2 Set divisor at 128
11 RP 10006 GG13 Clear 6 places of working storage,

vitulr U pLav

CC3-CC11
Put GG4 in u part of GG15
Put CC13 in v part of GG33

12 TP CF13 CC3
13 TU GGl65S GG15
14 TV GGl64 GG33

(15 LQ GG4 6 Mask out character and put in CC12
16 QT CF cC12
17 RS CCl2 CFl Subtract 3
20 SJ GG21 GG24 Below zero end-of-digits check
21 TP CC3 A Test for zero number of significant
22 AT cc4 A digits
23 ZJ GG66 GG162
24 EJ CFl6 GG56 Test for decimal point
25 ZJ GG30 GG26 Test for zero
Assembly 26 TP CC3 A Zero in CC3 counter causes zero in CCl2
of digits | 27 ZJ GG32 GG35 to be bypassed as a non~significant zero
before in count.
decimal 30 RS A CF6 } Test for above-9 end-of-digits
point 31 SJ GG32 GG21 character
32 RA CC3 CF3 Count of digits before decimal point
33 TP CCl2 CC1i3 Storage of digits in consecutive addresses
34 RA GG33 CF3 Modify previous v to next address
35 1J CC GG15 6-character index jump
36 1J CCl GG40 2-line index jump
37 MJ O GG64 Jump to conversion at end of input
assembly
40 TU GGl6é6 GG15 Set u of GG15 to GG5 for second input line
41 TP CF2 cC Restore 6-character index to 5
L 42 M 0 GG15 Jump to assembly of second input line
43 TP GG13 GG44
4 0 0 0
Assembly 45 QT CF CC12
of digits| 46 RS CCl12 CF1
after { 47 SJ  GG21 GGS0
decimal 50 RS A CFé6
point 51 SJ  GG52 GG21
52 RA ccC4 CF3
53 TP GG33 GG54
34 0 0 0

418



55
56
357
60
61
62

Conversion
of all
digits

to an octal
number con-|
tained in ¢
CCT7 and
CC1o0.

Computa-
tion of
"power-
of-10"
divisor

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
120
121
122
123
124
125
126
127
130
131
132
133
134

135

RA
1J
1J
MJ

TP
MJ
TP
AT
ST

TP
MP
AT
LT
LT
TP
AT
RA
1J

ZJ
EJ

ST
IJ

MP
TP
MJ
TP

TP
ST
MP

Sp

SA
DV
TP
EJ
MJ

TP
SP
SA
SF

AT

GG33
CC
CC1

GG166
CF2

CC3
CcC4
CF3
CC7

CC10
CC13

10000
cC12
CC1
GG72
CC11
GG167
CC4
GG104
CF7

CF3
CC11

CFé6

CF11

CF6
CC3
cC

CC7
CC5
CC10
CC2
CC4
CF7

CC26
CC26

CcCv
CC10

CF10

CF3
6643
GG61
GG64
GG15
cC
GG43

CC11
CFé6
CC1
CFé6

CC12
CcC10

CC7
CF4
GG67
GGT2

6G132
GG113

CC1l1

GG110
GG114
cc2
CC2
GG106
cc2

CcC
CF1
CC5
44
66122

CcC26
GG127
GG130
105

GG134
44

CC1

cC

419

)

}

Computing index CCl1 for octal
conversion

Restoring CC13 to u part of GG72
Test for zero digits after decimal
point

Test for 11 digits after decimal
point

Set index for computation of power-
0f-10 divisor

10" —> CC2. 10" alone would over-
8 flow AR

Computation of dividend shift
needed to get 10 significant fig-
ures in quotient.

Octal number —> A with proper shift.

Division by power of 10

If CC4 = 11, additional shift to
give effect of dividing by 8. See
113 above.

Final converted-to-octal number —A

Scaling for number size and to put
it in fixed position
Rounding off



136 TP cC Q If round-off caused a carry-over

137 QJ GG140 6G143 from first significant digit 1
140 LQ cC 33 —> CC6 and shifting is altered.
141 TP CF3 cCo6
142 MJ 0 GG144
143 L) cC 34
144 TP CF12 Q Assembly and insertion of mantissa
145 QT CcC CcC into output line.
146 TP cC GG3 *
147 TP cCo cc3 [ccce) + 243 - (cC5) + K] shifted
150 RA CC3 CF5 to position of characteristic and
151 RS CC3 CCS g put into CC4
152 SA CC1 33
153 TP A cc4
154 TP CC1 A 1 If k = 45g, both characteristic
155 EJ CF14 GG162 ) and mantissa = 0,
156 TJ CF14 GG160 If 45g>k, 110g is subtracted
157 RS CcC4 CF15 from CC4
160 RA GG3 Ccc4 Final assembly of non-zero float-
ing point number.
161 MJ 0 GG2 Jump to exit.
162 TP CF13 GG3 Clearing output line to zero
163 MJ 0 GG2 Exit
164 O 0 CcC13
165 O GG4 0
166 O GG5 0
167 0 CC13 0
CA GG170
IA CF
0O 0 0 77
1 O 0 3
2 0 0 5
3 0 0 1
4 0 1 0
5 0 0 243
6 0 0 12
7 0 0 13
10 O 0 200
11 13 51035 56400
12 00 07777 777077
13 0 0 0
14 O 0 45
15 11 0 0
16 0 0 17
CA CF17
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Sequential Uses of Working Storage CC

Index 5 for 6 characters in a line of input.
0< Varying multiplier to determine size of fractional part in quotient.
Temporary storage for first parts of result.
Index 1 for 2 lines of input.
1< Storage for 10-A .
k of scale factor.
2 Varying product and final divisor.

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

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

5 Shift to give fractional part in quotient.
6 Used to denote carry-over in round off.

7 AL in octal conversion.

10 AR in octal conversion.

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

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

26{ Used for 12th decimal number.
Used for quotient after division.
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~NoubswNn e~ O

- O

IA
MJ
TP
TP
T3

RP
EJ
RA

TP
SP
MJ
SN
SA
MJ

CA

IA
TP
TU

RP

SN
SA
MJ

RA
TJ

RJ
RJ

MJ
RA
TP
SP
AT

QT

LQ
MJ

CA

IA
00

(al)

GW

0

A

10
FX
FX12
21000
CL

FX13
FX3
FX3
FX11
GW16
FX12
10

30000

ZS27
P2

FX2
2520
FX12
10

FX4
FX5

FXé6
25830

FX
21001

Assign Constant Call Word

30000
FX12
A ]
s J
.
GW13 |
FX2

b

GW
17
0
2522

A
Z82

7S7 }
754
17

0
7522
7520
FX1
ZS17
UP3
uP
Uz1
FX13
GW10
7526
30000
17

25
GW
CL

01001

Exit
Entry. To store constant temporarily
Test if number of constants = 1000.

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

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

(- jo=(n - r)J—€>\

-3, ¢ =-n] + [J, n] = r—> (&),

Constant —> A

Sets up u of Repeat by constant list
count in 10.

Test if constant is in list CL.

- j, = (n~1x)] -€>(
E 3o Sk =1 —>(Ag)y

n —> (2520),

Counter 10 increased by 1.

Is call word list of constants = 10007
Alarm print-out -- too many constants

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

(n + cl) —>(Z526),

Constant added to next position in list
n —>(Ag

(r + 66779)—4> a

Irrelevant material in q masked out.
Call word formed in Ay

Call word formed in Qy

Parameter for error print-out: too many
constants

Threshold constant for check on size of
CL.
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e e et el et
CUBWNO~NIOUAWN

[JUN

10
11
12
13

(am) Close VARY

-~ O

17

e ot et
LW~ O~oubwNhn - O

66
50
65
0
0
0
CA

IA
MJ
SP

EJ
TU
SP
TJ
RJ
MJ
TP
TP
TV
SP
TU
TU
RA

MJ
CA

IA
TU
v
Sp
TU
TU
RA
SP
AT
TU
SP
LT
RS

66777

777
51510
73012
66245
21000
0

0
FX14

VE
0
VIl

VI2
Vi
30000
WL1
RA

VI2
VI2
VI3
WL3

VI3
30000

VE20

VG
VG621
VI3
30000

VI3
30000
VI

VH
30000

VL

14724
65150
06665

File Item

VG2
VG3
17
30000
VG5
VH4

VI3
VG11

Vig
VH2

Maximum call word. Given to all new
constants exceeding 1000,

Base number from which call words are
determined by adding to position in list

and Variable List File Item

Are there any unclosed items in the Vary
File®?

Yes. Is the current sentence number >
the sentence number in the last unclosed
item of the Vary File?

No, so reference Routine A and then exit.

(Y)— @

(y)— B

Insert call word of current sentence in-
to u-portion of word at address given by
(temp 1)

Close Vary File item by inserting JUMP
flag (bit 35) in word at address given
by (temp 1)

Insert call word given by (a) + 1 (v
portion) into u-portion of word at addr.
given by (temp 1)

Close Vary File item by inserting RESUME
flag (bits 35,34) into word given by
(temp 1)

Record address (@) + 1 into temp 1.

Set index to no. of WITH words.

Close last file of variables
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14
15
16
17
20
21
22
23
24
25
26

IJ
RS
TJ
SA
TO

QJ

SP
TJ
MJ
CA

VIi4
VI
VIl
VH

30000
VG15
VI
30000
WL1

V627

VG613
VH1
VE10

VG21

VG623
VG624

VG
VE12

— —

Decrease ( @ ) by two
(B) > (a)

Is word at address given by (a ) +1
flagged?

No. Is the current sentence number >

the sentence number at address given
by (@) ?
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Close VARY File Item and Variable List File Item (cont.)

IA VH
0o 0 1 1
1 0 2 2
2 0 3 3
3 40 O 0 JUMP flag
4 60 O 0 RESUME flag
CA VH5
IA VI
0 0 VF1 VF1 a
1 0 VF1 VF1 B
2 0 VF1 VF1 Y
3 0 0 0 Temp 1
4 0 0 0 Index
CA VIS
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CHHWHOOOHWWERDLDONAMOSOOFRORDNDNNRFNW

(an)

FC

60000
40000
60000
70000
20000
40000

40000
20000
60000
20000

30000
40000
30112
60000

60000
20000
60000

30000

L NnNnNnN
(U AVAVAVAV)

20000

60000
30000
50000
40000
20000

12412
40000
40000

20000
20000
60000
10000
70000
60000
30000
50000
50000
20000
60000

Flex Codes for

eNoloNoNololeoNeNoloololololelelolololololeooleolololololeloloololololeloleloeloNoleleN o]

XS3

00
01
02
03
04
05
06
07
10
11
12
13
14
15
16
17
20
21
22
23
24
25

9L
~U

27
30
31
32
33
34
35
36
37
40
41
42
43
44
45
46
47
50
ol
52
53
34
35
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Print Text

Superscript minus
Space
minus

VRN U wh—O

Superscript /

Gtr >

open parenthesis (
Superscript 3
Comma |,

Period .

Semicolon ;

o=l g

I QEmoo

Superscript 5
Superscript 8

lsr <

Superscript 2
Superscript 4
absolute value I
closed parenthesis )
J

K
L
M
N
0
P
Q
R
S

uperscript 6



56
57
60
61
62
63
64
65
66
67
70
71
72
73
74
75
76
77

Q
>

SN NN W WONUER R UIW W

N

w

=

76154
30000
70000
20000
40000
40000
40000
40000
10000
40000
70000
10000
70000
50000
10000
20000
40000
70000
FC100

QO OO OO0 OO OOCOCO

56
57
60
61
62
63
64
65
66
67
70
71
72
73
74
75
76
7
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%

Superscript 9
Superscript O
Superscript

Superscript °

= W~ +

NN E<C

uperscript 7
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SETUP
AND
DRIVER

CODE PICK
UP AND
SORT

INTEGRAL
PART

HFONO A WND = O

=

—
[\&}

~No bk wpm—=O

10
11
12
13
14
15
16
17
20
21

~No s wNn e~ O

10

12
13

IA
MJ
MJ
MJ
00
00
TV
MJ
TV
MJ
TP

MJ
CA

IA

RJ
RJ
TP
TP
TP
TV

TV
TV
TV
1J
RJ
TP
EJ
EJ
MJ
CA

IA
LQ
QT
RP
EJ
EJ
EJ
RP
EJ
v
v
RJ
RJ

DR
RC6

MR12
MR43
Uc23
UC4
LN4
RC10
RC13
RC12
RC11
RC1
WS3
DR15
LN3
uc23
UC24

DR22

WS
uc20
20004
UC14
UC13
UCl1
20011
Uc2
RC
RC2
MR12
MR12

(ao) Line Number Processor

LN5
LN7

30000
30000

MR27
DR15
MR12
MR43
LN3
WS3
WS
MR3
MR4
MRS
MR7
MR16

30000

PA30
PA30
LN2

MR4
30000
30000
30000
PAll
30000
MR16
MR3
MR13
MR22

Set alarm switch to Case I

Process line number

Set alarm switch to Case II

Process line number

Enter here after alarm print
1tnut

input line number in o1
Input line nupm in o

and put
line.

T4 “ulp

Exit

Preset ".AA" one shot switch

Preset ".AA" one shot switch in driver
Preset 3-point distributor

Preset 2-point distributor

Prestore output word.

Prestore master counter

Set up line number in temporary

Set Exit 1 to master counter

Set Exit 2 to period routine

Set Exit 3 to integral part =0

Set Exit 4 to integral part # 0

Set ADD/NO ADD switch to NO ADD
Master counter

One shot switch to add ".AA"
Determine if input line number has at
least one nonzero digit; if not

ALARM 4

Input line number O0.K., exit.

Shift line number 6 and pick up next
character in A

Exit 1 A, ¥,(, )

Exit 2 .

Exit 3 O

Alarm 1: ILLEGAL CHARACTER

Exit 41, 2, 3, 4, 5, 6, 7, 8, 9
Set ADD/NO ADD switch to ADD

ST Exit 1 to "4 " routine

I 3~Point Distributor
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PERIOD
ROUTINE

FRACTIONAL
PART
ROUTINE

SPACE
ROUTINE

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
33
54
55

56
57
60
61
62

63
64

66
67
70
71
72
73

uc22

RC4
RC4
UCl1

WS1
WS2
WS1

RC10
RCS
RCS
RCS

MR74

MR22
MR 24
30000

6

LN3
30000
MR16
DR14
MRS
MRT
MR16
30000
DR14

LN3
DR14
MR3
MR4
MRS
MR7
MR27
MR44
MR46
MR 60
MR 55

LN3
WS1
WS2
DR14
WS1

WS2
DR14
MRS
MR7
DR14

WS1
Q
LN3
DR 14
MR3
MR 4
MRS

MR7
DR14

429

IIJ

III

ADD/NO ADD switch ADD/NO ADD Subrou-
Add char, to tine

Output and

exit

I = IT Add digit if it is significant.
Jump to master counters

III Set Exit 3 and 4 to Alarm 2

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

Output —A

Add .

Add A

Add A and replace in LN3

Jump to master counter

Set Exit 1 toAroutine

Set Exit 2 to Alarm 4

Set Exit 3 to fract. part

Set Exit 4 to fract. part

Jump to one-shot add in ".,AA"

I } 2-Point Distributor

11

I Is this digit zero? No,—> MR47
Shift to 2nd position "———-X-"
Mask —> Q

Mask digit into LN3 = Output

Clear TEMP

Set Mask

Jump to master counter

Digit is zero: shift to "-——-X-" and
store in TEMP

Set Mask

Jump to master counter
II} Set Exits 3, 4 to
Alarm 3

Is this digit zero? Yes,—» master
counter

No: add digit to TEMP

Mask —> Q

Mask digit or digits into Output

Jump to master counter

Set Exit 1 to master counter

Set Exit 2 to Alarm 4

Set Exit 3 to alarm 4

Set Exit 4 to Alarm 4

Jump to master counter



IA  RC
0o O 0 MR17 Sets ADD/NO ADD switch to ADD
1 O 0 MR21 Sets ADD/NO ADD switch to NO ADD
2 0 0 MR6T Sets Exit 1 to A routine
3 0 0 PAl6 Alarm 2 entry
4 0 0 PA23 Alarm 3 entry
5 0 0 PA30 Alarm 4 entry
6 0 0 MR31 Sets add ".AA " one-shot switch
7 O 0 MR43 Fractional part routine entry
10 O 0 DR14 Sets Exit 1 to master counter
11 0 0 MR10 Integral part entry # 0
12 O 0 MR11 Integral part entry = 0O
13 O 0 MR 36 Period routine entry
14 0 0 PA3 Case I alarm switch
15 0 0 PAS Case II a’arm switch
CA RCl16
IA UC
0 O 0 0
(1 0 0 3 0
2 0 0 4 1
3 0 0 5 2
4 0 0 6 3
5 0 0 7 4
EXCESS- 6 0 0 10 5
THREE 7 0 0 11 6
CODES <10 O 0 12 7
i1 0O 0 i3 8
12 0 0 14 9
13 0 0 22 .
14 O 0 1 A
15 0 0 77 i
16 O 0 17 (
|17 O 0 43 )
20 O 0 77
21 O 0 7700 } Masks
22 0 0 7777
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23
24

IA
RJ
MJ
MJ
RJ
MJ
TP

RJ
MJ
RJ

TP
RJ
MJ
RJ
TP

RJ
MJ
RJ
TP

RJ
MJ
RJ
TP
TP
RJ
MJ
CA

1010
1012
Uc25

WS
30000
30000

30000

30000
WS4

PA
Uz0

WA

LN4
CD
Uup2

PA2
LN4
CD5
up2

PA2
LN4
CD17
up2

PA2
LN4
CD31
up2

PA2
LN4
CD
UPd
0

PA3S

10100
20101

30000
30000

30000

30000

UZ1

WA2
PA2
CD3
UP3

PA2
PA
CD15
UP3

LN11
PA
Cb27
UP3
UupP
LNI11
PA
Ch42
UP3
UpP
LN11
PA
CD54
UP
Up
IN11

>
(g
- >

s>
> o
> o

"TEMP" to take apart input line number
Temporary to store fractional part of
digits

Holds mask for inserting fractional part
of digits

Master counter (set to 6)

Reference error routine
Switch to case I or case II
Sub sub-routine exit
Print error heading case I
Exit to print alarm comment
Fill input Line Number in heading case II
Print heading with
Uniprint
Exit to print alarm comment
Print (alarm 1 entry)

Alarm comment 1

Print (alarm 2 entry)

Alarm comment 2

Print (alarm 3 entry)

Alarm comment 3

Print (alarm 4 entry)

Alarm comment 4
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o wwe—~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

IA

00
65
26
01
01
40
34
46
24
34
66
S0
01
01
43
40
30
34
24
34
01
50
47
01
43
40
30
31
51
34
34
66
S0
01
01
43
40
34
46
30
50

CcD

CD1
30506
30010
01010
01017
CD6

46463
01263

Vaimvo

26663
50016
30502
67472
s
01010
77777
CcD20

72665
50663
46012
66650
65305
26300
25305
01010
s
CD32

72665
54242
50244
32346
50016
30502
67472
77777
01010
7777
CD45

46463
01653
50263
01653

29454

Umava

05401
53050
63001
53054
77717
10101
7T
11

42401
03254
73432
13450
06630
15067
40117
10101
77777
12

42401
66634
60127
66501
53050
63001
53054
77717
10101
7T
11

03224
05367
00134
05066

o
Q

Iepaw

(a1 e}
GWZODFQDDMMm
D

&>

wwepb2Z2HEHE -
[

DmOQnHEC =
=

D cmz=a=®xo
> =zDHE22H3

@

>=zDbr o
5

ZOorrHwgewppbzHAHHORIMygweDEZDbHPHA
nanrd
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[ad
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T

DE@En>H

S>> =2
S>>~

o+ >

=zpHaOr

D
B mwawnmma

arameter

D
D waunHraxm® pDopzbo @

]

®

mEmm D

=3

>
>

mEEo e Q

g

mEmn > DhzHRHOP

2o @

AmD>zDo-D

DO Z>0 =
\W—J

D~co@mzOX >

-

Heading

Input Line Number

Comment 1

Input Line Number

Comment 2

Input Line Number

Comment 3

Input Line Number

Comment 4



51
352
53

55

30
67
17
01
43
CA

50263
47233
7T
01010
s
CD56

00150
05401
7777
10101
77T

VD/\G[R)
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Input Line Number



b. Translators

The two dimension translators are placed first in the group that
follows. All other translators have been inserted in the order in which
they are stored on the drum. See the regional assignments of translators

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

Dimension String~out No. 1 is entered when Dimension Statement occurs as the
1st Sentence of a program. The routine uses the information in the dimension
statement to assign a drum address and call word for each variable, and to
build a file for each variable. Each file is added to the Dimension List.
When End of Sentence is encountered the routine exists to Dimension String-out
No. 2.

Successive operands in a sentence are obtained by referencing the Get
Next Symbol routine. Variable name is picked up, assigned the current drum
address, and given a call word of 77 _ _ _ type. Subscripts are picked up and
used to form modulus and multipliers for the variable. When closing paren-
thesis is picked up, the file is sent to the Dimension List. Drum address
for the next variable is formed by adding modulus to old drum address and

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

Error Print-outs: This routine references Error Routine (WA) for print-out of
sentence number and sentence type, before all error print-outs. Several types

of errors are detected:

If more than four subscripts are given for a variable, the routine
prints: TOO MANY SUBSCRIPTS FOR VARIABLE ' _°*

If a new variable name is picked up before closing parenthesis for
preceding variable is found, routine prints: INFORMATION FOR VARIABLE '_ '
IS INCOMPLETE

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

If available drum storage is exceeded, the routine prints: VARIABLES
REQUIRE TOO MUCH STORAGE

If a fixed~point variable name is given in a sentence, the routine
prints: ILLEGAL SYMBOL

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

routine prints: ILLEGAL SYMBOL SEQUENCE FOR VARIABIE '_ __ '
If a modulus for a variable is less than 2, the routine prints:
DIMENSION OF VARIABLE ' _ ' IS LESS THAN 2.

435



When an error is found for a variable, the symbols following the variable
are ignored until a new variable name is found. A file containing only

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

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

Start Clear TF thru Set initial Set initial clear counters Set u & v of _€4::>
—
TF6 drum address call word 1, 2,63 TF to 3
::: Set exits A to A, Set exits C D, Set exit G —44::>
B to B1 and E to Cl,Dl,EL to G1
Test: Is 1lst char, Yes Test: Is letter\ Yes
a letter? I, J, K, L, or M Exit I
—A
No N . — 1
__,@ N0 Exit A < _
Ay
Test: Is 1st chary . . T i bol
Test: Is symbol Test: Is symbol est: 1s symbo
a decimal point or )No [ ° ( ?s ym)&(e Y Mo .la, or ;2 )Ee@
digit? a a ) @
B C D E
-1 P -1 -1
Yes .. - 1 i -
Exit B: Yes Exit/\/ Yes Exit < Yes E;:clt <l
> C ~C c > ~
\82 ~9 \1)2 \E3

Test: Is symbol\ pgo
Exit I
a 4.?

Exit
G

Yes



15197

Check

Put variable

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

Set Exits B,C,D,

and E to 12

variable

FOR VARIABLE. ..

. Set Exit G to
G2

Set Exit A

to A1

Test:

_,@

e bol 1 il Set Exit C Set exit B to Set Exits D and E
variable b symbol into e —>]
symbol (TF2) to 02 Bl to D1 and E1
Set Exit G Set Exit A to :::
to Gl A2
Print: INFORMATION
Insert name of
FOR VARIABLE ., . .
variable (TF2)
IS INCOMPLETE
Print: ILLEGAL
Insert name of SYMBOL SEQUENCE | 7

Is sub- "\ Yes| agqd 1 to
script cntr, £ 32

subscript cntr

-—>

“(19)

for 3rd

"
@

subscripts

4th

1st subscript ;(Ei)
Distributor|opg
1

"

&)

2
®



6ty

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

Shift subscript
left 17 places
in A

(:) Store A in temp,

Store subscript in

Increment u & v

and in TF4u

of TF by 1

temp + 1 and in

TF5y

(Temp) (Temp + 1) (:)
to A

a‘ |Set Exit B to Bl

Set exits D and
E to D2 and E2

(12—

(Subscript) (Temp)

to temp and to TF4,

—

(Subscript) (Temp +1)

to temp + 1 and to
TFSy

Shift subscript left
17 places in A

Store A in temp + 2
and in TF5;

®

O

[Store subscript in

(Subscript) (Temp + 1)

(Subscript) (Temp + 2)

(Subscript) (Temp)

&

TF6y to TFSy to TFS5, to A

Insert name of Print: Too many
. . S i s

variable into subscripts for et Exits B - Set A to
print variable. .. €. D,&E to I Ay




ory

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

T

_,@

S

Set Exit B Set Exit C
to B2 to C1
Test: is modulus Yes

(temp) 2 2?

No

@

P

Put name of vari-

able into print

@ . Set Exit E Set Exits A & Set Exit G
to Eq D to Al & Dy to G,
Print: DIMENSION
OF VARTABLE IS —(16)
LESS THAN 2

P

Set Exit B
to B

Set Exits D and
) E toD

1 and E1

7

Set Exits A, E,

and G to Al,E G

1' 71

-

Check:

into TF27?

has var
able been inserted

i

Yes
2| variable into
print

No (::)

Insert name of

Print: ILLEGAL
SYMBOL SEQUENCE
FOR VARIABLE...
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Dimension String-Out No. 1 Flow Charts - Page 5 of 6

Set no, of words in

Exit

7

Dim, List into 1loc.
6

Print: TILLEGAL

SYMBOL SEQUENCE

T

—®

~ to CR - Dimension No, 2 Stringout.

Illegal

Test:
able been inserted
into TF2°?

has varl—: Yes .

C:) Insert illegal Print :
symbol into print SYMBOL __ _ __
(::)—+>‘ Jump -a<::>
Clear TF4 Set u & v of TF3 | Clear
to 3
temp.

L¥0

L

Test: Is no. of Yes
call words < 5127

Add 1 to no.
of call words [
assigned

Add (TF) to no.

of words in Dim.
List

Put no. of sub-

scripts into TF4,

No (::)



chy

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

Add temp. to TF1 Test: Is
to form next drum space avai

addr. in drum?

more Yes
lable —————é(::>*—>

Set subscript
distributor

for subscript 1

Set next all

word into TF3

No

LD

Set u & u of Clear TF2 and Clear sub-

TF to 3 TF4-6

script counter

Clear

temp.

Print: VARIABLES RE-
@)
QUIRE TOO MUCH STORAGE

Print: TOO MANY @)
VARTABLES




E3

C2

RE
RE
RE
RE
RE
RE
RE
RE

String-Out Subroutine Regions Are Needed to Assemble This Tape

IA
RP
TP
TP
TP
RP
TP
TP
RJ
RJ
RJ
RJ
MJ
TV
v
TV
MJ

RJ
RJ
TV
TV
MJ
RJ
RJ
Y

RJ
MJ
RJ
RJ
TV
MJ
CA

DY4400
DT4424
DU4502
DV4564
DW4622
DX4643
DZ4707
CR3075

DV
10007
DZ
DZ1
DZ2
10003
DZ
DZ22
DX
DX16
DV17
DY2

0
DW16
DW16
DW16
0

DW15
DU
Dz24
DZ24
0
DW15
DX
Dz24

DY2
0
DW7
DU
DZ24
0
DV36

Dimension String-Out No. 1

Dv2
TF
TF1
TF3
DV6
DZ111
TF
DX
DX16
DV14
DY2
DW
DW7
DW10
DW15
30000

30000
DU
DW10
DW15
DW
30000
DX
DW15

DY2
DW
30000
DU
DW7
DW

|

Clear TF-TF6

Set initial drum address
Set initial call word

Clear counters
u&Vof TF to 3

Set
Set
Set
Set
Set

exit A to Aj
exit B to By

exits C, D & E to Cj, Dy, & E;.

exit G to G

Back to get next

Set
Set
Set
Set

exit E to E9
exit B to Bo
exit D to Dl
exit E to E;

Back to get next

Set
Set
Set

exit E to E3
exit A to Aj
exit E to Ep

Set G to Gl
Back to get next

Set
Set
Set

exit C to Co
exit B to Bo
exit C to Cy

symbol

symbol

symbol

Back to get next symbol
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G1

ok wNn -~ O

11
12
13
14
15
16
17

20
21
22
23

IA
MJ
MJ
RJ
RJ
TP
ZJ
TP
TP

RJ
RJ
MJ
TP
RJ
MJ
RJ
SP

SA
TU
TV
MJ
CA

IA

TP
TI1

-

RJ
TP
RJ
MJ
RA
RA

TV
RJ
RA
TJ
MJ
RJ
RA
TP

TP
RP
TP
TP
TP
MJ
RJ

DY

DW13
WA
TF2
DYé6
DZ11

Uup2
DT55

DzZ12
Up2

DW13
DZ112

DZ117
DZ113

DY24

DZ113
N7Z920

s i

CR

DV
30000
WAL

DY13
DZ60
UP3

Up
DT51
DY17
upP3
op
DY17
30000
17

DY

TF4

DZ114
DT15
DT45
DU7
DZ21
TF

TF2
DT23
TF4
DZ111
DZ114
30000
30000

}

[ —

Exit to Dim. String-out No. 2

Jump to start

Set exit G to G

Print Error heading

Test: Has variable name been inserted into
TF27?

If so, insert name of variable into print.

Print: ILLEGAL SYMBOL SEQUENCE FOR VARIABLE

Send incomplete file to Combination List
Jump to G

2
Print: ILLEGAL SYMBOL SEQUENCE
Jump to G2

Set exit G to G2

Set location 6 No. of words in Dim, List to u

No. of call words to v
Jump to exit

Test: Have less than 512 call words been
assigned?
If not, print error heading

Print: TOO MANY VARIABLES

Jump to subroutine exit.

Send file to combination list

Clear subscript counter
Clear Temp.
Subroutine exit
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B2

27

30
31

32
33
34
35
36
37

40
41
42

43
44
45
46
47

50
51
52
33
54

N W= O

TP

TJ
RJ

RJ
RJ
RJ
TV
MJ
TP

RJ
TP
RJ

RJ
MJ
RJ
TP
RJ

MJ
TP
TP
TP
RJ
MJ
CA

IA
RJ
RJ
TP
RJ
TP
TJ
RA
RJ

RJ
RJ
RJ
MJ
LA
TP
TU
RA

RJ
RJ
RJ
MJ

DZ114

DZ25
DT25

DV25
DX

DY16
DX24

TF2

WA
DzZ17
up2

DT35

WA
DZ16
UP2

DZ22
DT25
DT 56

DU
DW16
RD
SY2
RS2
Dz27
DZ111
DZ111
DU7

DU7
Du7
DU7

RS3

DX16
DV20
DT26

A

DT37
DT

bv25
DX
DY16
DW10
DW
DZ77

WAl
UP3
UP

DT51
DT32
WAL
UP3
UP

DT15
TF4
TF
DZ114

30000

30000
RD1
RS4
RS

DU51
DZ21
buU10

DU14
DU24
DU30
DU42
17
DZ114
TF4
DZ23

DX16
DV20
DT26
DW

}

— —_— et ——rt

Test: Is modulus 2 27?

If so, send file to Comb. List & set for
next file

Set exit E to E
Set exit A to A
Set exit G to G
Set exit D to DT

Back to get next symbol.

Put name of variable into print

3
1

Print error heading

Print: DIMENSION OF VARIABLE '__ ' IS
LESS THAN 2

Send incomplete file to Combination List
Back to set new exits

Print error heading

Print: VARIABLES REQUIRE TOO MUCH STORAGE

Check fixed pt. symbol
Convert XS3 to octal

Test: Is no. of subscripts s 3

If so, add 1 to subscript counter
Distributor for subscripts

lst subscript to Temp. and to TF4,

Increment TF

Set B to Bl' E to E2, D to D2



11

Exit

Exit

Exit

Exit
Exit
Exit
Exit

o

24
25
26
27

30
31
32
33

35
36
37
40
41
42
43
44
45
46
47

50
51
52
53
54
355
50
57
60
61

oUW —~O

10

12
13
14
15
16
17

TP
TV

MJ

TP
TU

TP
TV

TP
TU
MJ
TV

TV

TU

MJ
TP
RJ
TP
RJ
RJ
RdJ
RJ
RJ
MJ

CA

IA
RJ
TP
QJ
TP
0J
TP
QJ
EJ

EJ
EJ
EJ
EJ
MJ
MJ
MJ
RJ

DW

SY7
DW3
SY10
DwW14
SY1l
DW16
z3

Dz 4
) 75)
Dz 6
D7

DW16

SY1
DW5

Q
30000

DW7
30000

30000
DW15
DW15
30000
DX36
30000
30000
30000

2nd subscript to temp.+ 1 and to TF5,

(Temp.) (Temp. +1) — A

3rd subscript x temp. —s temp. and to
TF4,

drd subscript x temp, 1 —=temp. and to
TFSy

3rd subscript to temp, + 2, and TF5,

4th subscript to TF6y
@th subscript) temp., + 1->TF5y

(4th subscript) temp. + 2 — TF5u

(4th subscript) temp,—>A

Insert name of variable into print

Print error heading

Print: TOO MANY SUBSCRIPTS FOR
VARIABLE _ _ _

Send incomplete file to Combination List
Set B to 19

Set C, D, 6 E to Iy

Set exit A to A}

Get next symbol
Test: Is lst char., a letter?

Test: 1Is 1lst char. I, J, K, L, or M?

Test: Is lst char, decimal point or
digit?
Test: Is symbol (?

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

Set exit B to Io
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Exit Io

A

B,C,D,E

20

N W - 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

B LWN—~O

MJ
CA

IA
RJ
RJ
TP
RJ
RJ
RJ
RJ
RJ

RJ
TP
TP
RJ
RJ
MJ
RJ
RJ

TP
ZJ
TP
TP
RJ
RJ
RJ
RJ

RJ
RJ
MJ
TP
RJ
MJ
TP
RJ

TP
RJ
TP
ZJ
CA

IA

17
43

DW21

DX
Dw4
RH
SY2
Dv32
DX16
w17
Dy2
Dw4

WA
TF2
DZ10
up2
Drs5

DW16

TF2
DX22

Z11
Up2

DI 55
DW17
w17

DY16
DX

Dz12
up2

SY2

DZ13
UpP2
TF2
Dx22
DX44

40001

7777
T

30000
RH1
TF2
V32
DX16
DV15
Dy2
DW

WAl
DZ45
UuP3
up
DIS51
DX1
30000
WAl

DX33
DZ 60
UP3

Dral1
DW17
w14

DY16
DX
DW
UP3
upP
DX26
DZ 65
WAl

UP3
up

DX26

0
0
77000
77
7777

}

Set exit A to Ay

Check variable symbol

Put variable symbol in file

Set exit C to Co

Set exit B to Bj

Set exits D and E to D] and Ej

Set exit G to G3

Set exit A to Ap & go to pick up next
symbol

Print error heading

Insert name of variable into print
Print: INFORMATION FOR VARIABLE _ _ _
IS INCOMPLETE

Send incomplete file to Combination List
Jump to Aj

Set exit B to Bj

Print error heading

Test: Has variable been inserted into
TF2?

If not, put name of variable into print
Print: ILLEGAL SYMBOL SEQUENCE FOR
VARIABLE _ __ _

Send incomplete file to Combination List
Set B to Iy

Set C, D, and E to Ip

Set G to Go

Set A to Ay

Back to get next symbol

Print: ILLEGAL SYMBOL SEQUENCE

Back to <;>
Insert illegal symbol into error print
Print error heading

Print: ILLEGAL SYMBOL _ _ _
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10
11
12
13
14
15
16
17

20
21
22
23
24
25
26
27

30
31
32
33
34

La e

35
36
37

40
41
42
43
44
45
46
47

50
51
52
33
94
955
56
57

60
61
62

21
23
o1

40
40
40
40
40
40
40
40

QOO OOOO

50
65
65
70
40
01
17

34
24
31
54
01
01
17
30

30
34
46
51
67
31
54
01

01
17
34

T
Tt
22777

DZ40
DZ51
DZ51
DZ62
DZ67
DZ30
Dz103

NO—WOO

T

51510
73016
26543
01315
24543

ann

30014
01010
22777

50315
66345
51540
34242
43777
01010
01346
26514

66302
46463
01657
46016
30502
51540
34242
43777

01010
22777
46463

T
T
T

o I N

—_—

U P parameters
for alarm

prints

XS3 codes
TOO MANY SUBSCRIPTS FOR VARIABLES ---

INFORMATION FOR VARIABLE --- IS INCOMPLETE

ILLEGAL SYMBOL SEQUENCE FOR VARIABLE ---
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63
64
65
66
67

70
71
72
73
74
75
76
7

100
101
102
103
104
105
106
107

110
111
112
113
114
115
116
117

46
51
01
17

50
34
22
27
34
01
25
01

17
30
24
70
46
53
66
26

54

COO0OOOCOO
o

34725
37777
10101
T
14724

02454
63065
7T
05065
15131
43424
14377
10101

50146
16633
92277
42425
15430
43001
14767
56651

02277

COOCOO0OO0O

4\

ILLEGAL SYMBOL ---

TOO MANY VARIABLES

DIMENSION OF VARIABLE --- IS LESS THAN 2

VARIABLES REQUIRE TOO MUCH STORAGE

Subscript counter

No. words in dim. list counter
No. call words counter

Temp.

Temp, +1

Temp. + 2

449



Dimension No. 2 Translator.

This translator reads the Permanent Library Catalog from the master
tape and the Catalog for the UNICODE Library from Uniservo 2 and inserts
them in the Combination List. Since these Catalogs must follow the Dimension
items (if any) in the Combination List, this Translator is entered from the
Dimension 1 Translator if a Dimension sentence appears in the problem.
Otherwise, it is entered from the Translation Set-up routine.

This routine makes appropriate checks on the labels of the Uniservo
2 Library tape to insure that, if present, it is positioned properly. If a
Library tape is not required for the problem and is not mounted on Umiservo

2, compilation will continue after suitable indication is given.
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1817

Dimension No. 2 Translator Page 1 of 3

Entry

from translator
setup or from

Dimension 1

Set tape handler

parameter to read
fixed library Tap?rgzggler
catalog to buffer

Set tape handler
parameter to read
first block of
library tape

to Combination
List

translator prary tap
Are 21st and 22 /
h 1
Yes[ words of block age a;d er
AALIB A ATAPE A ? read
No

Set Uniprint parameter

to print: MOUNT UNICODE Set Tape Handler
(::)_4,LJBRARY TAPE ON SERVO 2. 'E' parameter to re- Tape handler

IF NO LIBRARY IS RE- wind Servo 2

QUIRED SET A NOT = ZERO.
START

\

Library tape Set accumulator
required? equal zero

Set Uniprint parameter to

Are 1st and 2nd N print: LIBRARY CATALOG IN- ;
words of block © | CORRECT. MOUNT UNICODE LI- UP{Uniprint
LIBAAACATAAA ? BRARY ON SERVO 2, IF NO LI- 'n
BRARY IS REQUIRED SET A NOT =
ZERO. START




444

Dimension No. 2 Translator Page 2 of 3

Is the number of Tape handler Is remaining \ No __A__
words in catalog (read) catalog longer Add c§talgg tq
equal to zero? than one block? Combination List
es Yes

Exit to
control to
get next
sentence

Yes/Has there been a
Dimension sentence
in this problem?

No

Y

Exit to
control to

continue

present

Reduce catalog Ada_iéﬁuﬁo?dg—o? sentence

word count by 120 | catalog to Combi- S

nation List




Dimension No. 2 Translator Page 3 of 3
Subroutine A Add Library Catalog to Combination List,

ill the addition of
this much library catalog
cause Combination List

Yes/Has this alarm \ No UZ. Add to
been printed before Error count
?

\
/

10 be too long?
No

(19

Yes

<::*%d5et so this alarm is
not printed again

€

Set up transfer commands and

Set Uniprint parameters to
Print: LIST OF VARIABLES,
LIBRARY ROUTINES, FUNCTIONS

| AND PSEUDO OPERATIONS HAS BE-
COME TOO LONG, WORKING ON
LIBRARY CATALOGUE,

Prepare to transfer advance Combination List word Trarsfor librar
@__) only enough words . 5| counter and address counter tal t y

to fill Combination catalog to .

List. Combination List




RE
RE
RE
RE
RE
RE
RE
RE

RE
RE
RE
RE
RE
RE
RE
RE
RE

CR5075
CQ5131
V51351
CWS177
CX5214
CY5270
CZ5272
CU46101

UP421
TE2663
CB40101
TH21
WL3507
CT714
UZ3067
TB2637
FH50624

N

\

J

Dimension No., 2 Translator,

Regions

Numerical Constant

String-Out Subroutines Used
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I el e I e I e ]
N O OB WD ONIOUEAEWND-=O

IA
TP
RJ
TP
TU
RJ
TP
RJ
SP
EJ
MJ
SP
EJ
TP
RJ
TP
RJ
SP

YA
RJ
TP
EJ
MJ
TP
EJ
TP
RJ
MJ
CA

IA
SP
ZJ
TP
TU
RJ
SP
TJ
TP
RJ
TP
EJ
MJ
RS
TP
RJ
MJ
CA

CR
CWé
TH2
CZ
CR27
Ccv24
CW7
TH2
CzZ24
CW10

CZ25
CWll
CX1
Up2
CWS
TH2
CW

CQ11
TH2
(W)
CWi12

CZ1
CW13
cX
Up2

CR34

CQ
CZ2
cQ2

CR24
TH2
CWl
CYl
Cyl
Ccvz4
WL2
CW14

CYl
Ccwl
Ccv24

Q20

cQll
CcYl
CV25
TH

cQ14
cY
cv

CT
CT13
CWl
CcY
cv
co4

Read fixed library catalog to Buffer CZ

Length —> temp,

Set up Transfer

Add fixed library catalog to CB list
Read standard library to Buffer CZ

Check for A A L I B A

Check for A T A P E A
MOUNT LIBRARY, etc.

Rewind Uniservo2,

Set A=0

Library tape required?
Read block of Library tape
Check for L I B A A A
Check for C A T A A A

LIBRARY CATALOG INCORRECT, etc.

Third word of block — A.
If no. of words = 0, exit

Set up transfer
Read block of Library tape

Is catalog longer than one block?
No. words — temp,

Transfer to CB list

Has there been a Dimension sentence?
If yes, jump to get next sentence

If no, jump to continue present sentence.

Reduce count by 170
Use 170 count

Transfer to CB list
Back for next block.



— et
DLW ONourh WD~ O

IA
SP
AT
SA
TJ
TP
0J
RJ
TP
RJ
TP
RJ
TP
SP
ST
TP
0S
SP
QA

RA
RP
TP

CA

Cv
CY
CY
TE2
Cw4
TE3
Cvi4

CX46
up2
CcX47
UP2
TBS
CW3
TE2
Ccw2
CcY

cB

CY
TE2
TE2
30000
30000

Cv26

CwW

T
CU
cu1

101
102
01463
66245
34250
24660
34473
CW15

17
CY

CV1é6

Cvé
UZ1
upr3
upP

UP3
UP

TE3

CY
Ccv24

CB
Cv25
CY
30000
30000

170

CU
Ccul

CZ

CcZ

42501
23001
10101
10101
05065

e’ | SSRGS V) VU S Y ) N VS

Will CB List be too long?

Has this alarm been printed before?

No, so add to error count
and print alarm

Set so this alarm is not printed again.

Prepare to transfer partial block
Set n of RP

Advance CB word counter

Set up transfer
Advance CB list address counter

Transfer Library Catalog to
CB List.

1st word of List following CB List

Rewind Uniservo 2.
Read one block of Uniservo 1,
Read one block of Uniservo 2.

A

H> D>
Z>>mw
nespb> D

A
L
C
D

== w>»r
FHsS> o
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IA

46
73
46
46
34
30
47
67
30
24
01
01
31
01
24
01
54
66
66
01
66
47
67
30
24
01
01
31
34
01

01
01
01
01
66

40

24
66
30
CA

CX
CX2
CX27
34255
01262
51326
24253
50265
26662
51675
50342
01463
54730
65305
05220
01505
01463
54730
54305
30270
01240
01760
01656
22010
51675
50342
01463
94730
65305
05220
01505
25542
34650
67345
65306
50516
03220
01656
22010
FH23
CX50
01463
54730
24465
22777
CX54

25

17

42454
46624
73001
04601
15454
20101
06601
635127
42554
15150
47051
10134
10101
42554
13465
36734
16530
15051
10322
62454
10101
06601
65127
42554
15150
47051
10134
10146
45473
15430
43027
60124
60176
10101
62454
10101
21

42554
12624
13267
T

457

OO OQOWOOW

m=<rr~CDWnil o< 2.

oM HW®EZ .

>w.

oo S o

L I
Y A
L O
L A
I N
E C
M 0
U N
E A
A R
A S
A 2
F A
A A
AR
AR
R E
T A
T A
A A
T .
M 0
U N
E A
A R
A S
A 2
F A
I B
Al
Q U
A S
A N
A O
A A
T .
Refers
N A
A R
T A
E .

BPRDbDRRAPDrOobTIDHOQZDHEDDDODHODIDHOZ. O C R

oD+

DD I <<OWOHDIrOZNOHEDD<OWOHDTCmA B

aaOw

OMHNIDHOZIoODDT S>> X

DO PO K mOZ OS> .

to Print-out in String-out Subs.

X



Compute String-Out.

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

out.

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

with the ten-line.

sentence 2l

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

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

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

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

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

1) Symbol[ 1 illegal in compute sentence.

2) Adjacent symbols[ 1L JImeaningless in compute sentence.

3) Pseudo operation[ lhas too many elements.

4) Parentheses not properly paired.

5) Variable [ 1 has incorrect number of subscripts.

6) Arguments of function [ 1 do not agree with previous usage.

7) [ 1 cannot be computed here, since the sentence is in the range of a

vary sentence.

8) Constant [ 3 is followed by open parenthesis.

9) Constant £ 3 appears as variable to be computed.

10) Arguments of function [ ] do not appear.

11) Arguments of function [ ] are superfluous.

12) Alpha-numeric symbol [ ] has digit as first character.

13) Symbol [ ] incorrectly used.

14) Variable [ ] is not defined by an equation.

15) Single valued variable [ ] is followed by an open parenthesis.

16) Subscripts of variable [ ] do not appear.

17) Arguments of dummy function [ ] do not appear.

18) Format of pseudo operation [ ] does not agree with previous usage.
19) Subscript [ ] of variable [ 1 is not properly written.
20) Argument L ] of function [ ] appears as subscript.
21) Function or subscripted variable [ ] has not been previously mentioned.
22) Subscript [ 1 of variable [ ] exceeds allowed number of subscripts.
23) First symbol is wrong. Sentence not further checked.

Warnings:

1) Comma assumed between E g and preceding symbol.
2) "and" assumed between f 3§ and preceding symbol.

3) "and" inside parentheses replaced by comma.
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09v

COMPUTE < tring-out

134 JAT A1l 13

Fill in what can Get next Clear word hich non—alpha—\
_____ | e picked out symbol

index numeric symbol? j
Alarm 23, first JA1
symbol wrong, no o (Is it alphanumeric
more checking and not AND?
,___; Yes 170 i 1553
JAL160 Warning alam 2,
4 Is le@_k—s_““m assumed here

JAL73 JA1TS JAS61

Warning slarm 3
AND repleced by A’O
comma

Clear word
index

meter

Before get
next ‘—@ Get next “L
o JB371
163 arning alarm 1, RJ place zero strin
comma assuined here jout word if none there
Restore
SY and Sz !
JA157 JALTT
Before Put 1 in
get mext Put MJ to GO TO END inth word index
W before GET NEXT
JA201 JA203 JA205 JA206 JA232 JA234
Restore s symbol a numbe Yes [/ IS next symbol Are we insice arg.\No /Are we inside Yes /Is level
SY and SZ SZ12 neg. « ? (sv2) of subscr. var.? pseudo operation? meter = 1? ]
No JA542 : 7 " "

A Alam 21 funct. or mas3 s 461 °s 207 o 3240 l" 1225
subsc.var. not yet Alarm 8 No. instead Alarm 9 No, cannot Adv. counter of Set jump for funct. Adv, counter
mentioned before of fct. subiscr, var. be computed (should subscripts by 1 jump out for pseudo op.

or pseudo op. symboll be variable)
Not in
list
JAZ36
Store SY2-14 " fias -
Get CWfrom in WORK 2-14 Neo aspgti,;nt; decinel
; - -
JB45 Combination List and 522-14 st Ex:ra \h__
Yes

Set jump out for
pseudo op. and start
making up format for

Combination List 211 JA214 JA2410
Yeﬂe we inside Store SY2-14 in WORK Store SY2-14 in
funct. as well? 2-14 and SZ2-14 in WORK 2-14 and

SY 522-14 in SY

No
Isbcounterlgi Is counter of JA242
. >
1266 subser subser. > 42 Check flt.

Get CW from Yes /Is TS4 = 0? (are pt. no.
Combination List we not in pseudo opR) )

n JA245
34304 Ao 5 ver s Convert fixed Convert flt.

" . . no.
Make up pseudo op. Alarm 7 symbel in incorrect no. of P pt. no.
format and put in range of VARY sent. @‘— subscripts
Combination List
] 224 JA223
B iGo thru possible Place CW in string- [ lGet CW from
fct. jump out. out Censt. List




19¢

COMPUTE String~out (Cont.)

Yes

JA34

Is next symbol a
number with dec.pt?,

Yes | Set jump out
for neg. sign

RJ to alarm 4 and
clearing Level Mete

RJ to alam 18
pseudo op. diff.
format from bef.

23 Ja25 JA27 A0
Minus - ﬁnext symbol Yes [Are we inside \No _(Are we inside sub- \ No (Are we in- Yes
\_ a number? pseudo op.? scr. variable? side funct.?
No lYes 1 No
Other Alam 1 1
illegal symbol [
No JA45
JA36 JAd0 JA4L Place zero string-out
Comma , Is next Is next symbol ) Is level word with check before
symbol ( ? or ; or , ? meter = 02 for zero str. already
Yes
Semicolon ; Alarm 2 Alarm 2
adjacent symbols adjacent symbols
r—ﬂ meaningless meaningless
47 JASO M52 | Yes JA402
nin ar. ( Increase level Is next Is next symbol \ No Are we @nside Yes
[ ter by 1 symbol ( ? )or,or ; ? > something? I
No
JA433 B I
MAams Reduce index
lam "inside pseudo”
No. of subscr. for by 1 and clear
subscr. var, wrong
Yes t
JA6T «?
Clear counter for
subscripts RJ to alarm 3
JA61 No pseudo op. has too
Alam 4 JA66 JAT2 many elements
parentheses not Isic(‘)unte; ﬂt"r sgb- Yes No
scripts = # of subscr,
properly paired (stoged)(reduces to 0 Clear Yes /Ts no. of elemts.
in pseudo oper.
Yes _p258? pe
JA60 JAG4 JATT
Clear index Is set up format
Clear level “subscr. var.® of funct. equal
meter given format?
No Yes Yes
56 JAST JA62 JATE
Ctlosing par.) Decrease level > Yes Were we inside sub-\\ No Were we in- Are we really in
Meter by 1 Is level 2 0? script, variable? side funct.? pseudo op.?

No

Is fomat
right?

Is last digit in
JD31=JD21 (no, of
elemts,)?

Was pseudo oper.
in Comb. List?

No /Is Level

Meter = 0?




oov

RJ to make up CW
after check and put
in comb. list

Not in
JA335 | list
Get CW from In
Comb. List.

JA331
Are we inside
pseudo operat,?

mazs Yo

Is level

Adv. count for
|pseudo operat.

JB317

No

JA343
Are we inside No

COMPUTE String=-out (Cont.)

JA33T

funct.? /

Is TS4 = 40?
(pseudo op.)

Alam 13

es
JA34T

B363 [ N

In /15 it 63
list type ?

JA334 Get CW from
Are we inside Dusmy List
subscr. variable?

Not in
Yes list
JA341
Get CW from

comb. list

Not in
list

RJ to make up CW
after check and put
it in comb,list,

RJ to make up OW
after check and put]
in comb. list.

Alarm 13 symbol
incorrectly used

Alarm 13

Yes

Are we inside \ Yes

JA363

JA 35!
Is TS4-=-40?
{pseudo op.)

Yes

JA35T

Get CW from
Dummy List

Not In
List

Get CW from In
Comb. List.
is

Not In
List

*\ subscr. varj

Not in List

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

JA373

Is it 76..2

RJ to make up CW
after check awd put
in Comb. List,

JA376

Is TS4 = 40?
wseudo op.)

Yes

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

Not in List

>

Get CW from
Comb, List.

In List

No
Alarm 13

Alam 13

JB355

Not In
List

In /1s it

Get CW from
Conmb. List, Listh &4 type?

Yes
7 wD
No

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

Alarm 13 l

Is next
symbol ( ?




£9%

&

JA135

JA136

Put O in extra
level meter

COMPUTE Stringout (Cont.)

JA137

Get next symbol

Restore SY and
Sz

&)

JA124

JA140 JA 146

Is symbol at

Adv, extra level

No

JA143
Is next

\ symbol A.2

JA123 Yes

RA level counter

\ hand ( ? meter
Put in extra Is symbol No
level meter at hand ) ? |
Yes
JA150 JA155
Restore SY and Is extra level Yes | Reduce extra level
Sz meter>1? meter by 1 —
No
JA152

Change exit

Is next
symbol A.?

by 1

JA132

Go to Was last string.
end word zero?

Yes

Put XS3 A.
in stringout

TV A WLO place
no.of words in
stringout

JA130
JAL26 RS EWg final
Is level Yes .
= 0? | - EW5 beginning
No

Place zero string-

out word

Go to
end
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COMPUTE STRINGOUT (Con-.)

A]pha-ndmeric
# AND

[

Outside Inside
parent, parent,
Inside Inside Inside
funct. subscr. var, pseudo op.
\ J
ad

Check for combination list

40

I
IISub ro v
am

S

Outside
parent.

]

Inside

parent,
Inside Inside Inside
funct. subscr. var. pseudo op.

Vv

Check for dummy list, then comb. list

Get CW from
Comb., List

Get CW from
Dummy List

list

not

in list

Are we inside
subscr. var.?

Alam 20 ES_@;"SMG

0 Yes

Add 1 to counter
Check format of subscripts
fxp. var.

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

l

( 1Is next Yes
symbol (?

No

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

Alarm 21

fltp.

Are we inside
argum, of sub.var?

Check format
var.

Yes
—>» Alarm 19

No

Assign CWN fltp. var,
and add to Comb. List




COMPUTE STRINGOUT (Cont.)

—— Not in Comb. List Assume pseudo operat., make up format and put in comb, list
77 is next symbol ( ? <:;§s :isi;digg on v of TA5, save 4,3 or 2 addr. and XS3 code and set “inside sub., var" to 1 and set JD22 \
66 = - - (2 <:Yes save CW and XS3 code and # of elements in fct., set “ins. funct.™ to 1, set 3 in counted # of elem. and v of JB253=0 I
No alam 17-1/2
( ) " o= - ( Yes alamm 15
65 ? <:No save CW
ettt S e
4 " = " (2 <:Yes save CW and set "ins., pseudo™ = 1, save XS3 code, store CW in JD31
No save CW and XS3 code, check last 2 digits of CW for O (when not, alarm 18), store CW in JD31 VII
P - ( Yes alamm 13, go to EXTRA
Other ? <:No ® 13, go to get next symbol
— Not. in comb. list Generate CW after checks and put it in comb. list
3 " " o _
77 is next symbol ( ?<§2s a(i:ﬁmizng on v of TAS save 4,3 or 2 addr., save XS3 code and set "ins., subscr. var™ =1 \'
- - Yes alamml5
— (67) - ( ?ﬂzNo are we ins. subscr. var, as well? <ZYes: adv. counter for subscr. Is it >1? <{Y9§: alarm 22 I1I
<::} Yes alamm 15 No: save CW No:  save CW
2 65 * " - (2L
No save CW
- Yes alarmm 15
— 64 = N ¢ ?<No are we ins. subscr. var. as well? ¢ Yes: adv. counter for subscr. Is it >12gYes: alam 22 111
) ) No: alarm 20 No: save CW
Other" ™ w o ( ?<Yes alarm 13, go to EXTRA *
No * 13, " " get next symbol
g; —— Not in Comb, List Generate CW after checks and put it in comb. list
o L (67) is next symbol ( pgYes alam IS
No adv. counter for subscr. Is it >4? <& Yes: alarm 22 v
No: save CW
(::>ﬁ*_____.64 « = «  (pgles alam 15 )
No adv. counter for subscr. Is it >4? < Yes: alarm 22 v
No: save CW
Other® = - (?<Yes alarmm 13, go to EXTRA
No = 13, " " get next symbol
r—— Not in Comb. List Generate CW after checks and put it in comb. list
77 is next symbol ( ?<:§ﬁs ag:ggngéng on v of TAS5 save 4,3, or 2 addr., and XS3 code and set "ins. subscr, var." = 1 \4
w - Yes alam 15
— (61 " ¢ 2&No are we ins. subscr.. var. as well? g Yes: adv. ct. for subscr. Is it >4?<;es: a;zrmcﬁz VI
ithi o: save GW 0: save
( ) 66 * = . ?<:Y95 alarm 11 (within pseudo op, arg. ,r ¥ct. shoulg not be given), save CW and go to EXTRA
No save CW
“ - . ( Yes Alamm 15
65 ?<:No save CW
| w oo no( Yes alamm 15 . Yes: alarm 22
64 ?<SNo are we inside subscr. var. as well? g Yes: adv. ct. for subscr. Is it > 4?<ZN§f savémcw vI
L— Other" " o ( ?izzes alam 13, go to EXTRA No: save CW
o

" 13, " " get next symbol



COMPUTE STRINGOUT

—— Not in Dummy or Comb. List alarm since funct. symb. expected

- w . w ( Yes alam 15
@_ 65 ? SNo save CW

I " n ”» ( Yes alamm 15
o4 ? <':No save CW

L A (
— 61 " ' ? <No alarm 17
" L <:Yes alarm 13 go to EXTRA

L— other No " 13, " " get next symbol

— Not in dummy or comb. list generate CW after checks and put it in comb. list

—— 77 is next symbol ¢ ? No alarm 16

L w“  om " Yes save CW and XS3 code and set "irs. subscr. var" =1
6 N <No alam 16

— (67 " “ (2 <Yes alamm 15

No: save CW

. " " " Yes alam 15
@— 65 €2 <INo save CW

[1-N
=23 w e - Yes alamm 15
e — ¢4 €2 <No are we inside subscr. var. as well? & Yes: adv. ct.
|3 v m . (2 <Yes alam 15 No: alamm 20
No are we inside subscr. var. as well? <Yes: adv. ct.
Yes alarmm 13 go to EXTRA No:  save CW
I "
Other™ * " (2 <INo - 13, " " get next symbol
—Not in dummy or comb. list generate CW after checks and put it in comb. list
| (67) is next symbol (? ZYes alam 15
No adv. counter for subscr. Is it »»4? <IYES= alarm 22
Yes Alarm 15 No: save CW
@ —o64 " " " (2 <INo Adv. counter for subscr. Is it > 4? <Y95= Alarm 22
Yes Alarm 15 No: save CW
—e63 " " (? <INo adv. counter for subscr. Is it > 42 <Yes: alarm 22
Yes alarm 13 go to EXTRA No:  save CW
—Other" * » (2 <Ko * 13, * " get next symbol

Not in list
or in list alarm 13

r___?7 is next symbol ( ? {Yes depending on v of TAS save 4,3,cr 2 addr. and XS3 code, set ™ins.

No are we inside subscr. var. as well? <Yes: adv. ct. £

(Cont.)

<IYes depending on v of TAS5, save 4, & or 2 addr. and XS3 code and set "ins. subscr.., =1

sub to 1 and set JD22

No alarm 16
—66 * n .- (% {Yes save CW and XS3 code, set “ins. fct” = 1, set JD22, set v of JB253=0, save ¥ of elem. in fct.
No alarm 17-1/2

Yes save CW and xS3 code, set "ins. fet."” =1, set v of JB253 = 0, save # of elem. in fct.

or subscr. Is it > 1?<Yes: alarm 22

No:

for subser. Is it > 1?2gYes:

No:

for subser. Is it > 11<Yes:

No:

save CW

alarm 22
save CW
alarm 22
save CW

II

III

III

III

v

1v



Compute String-Out
Regions

RE  1J4400
RE  JA4410
RE  JB5234
RE  JG5770
RE  JI6114
RE  JJ6126
RE  JK6145
RE  JL6157
RE  JM6167
RE  J06202
RE  JP6221
RE  JQ6243
RE  JR6257
RE  JS6276
RE  JT6310
RE  JU6322
RE  JV6340
RE  JW6350
RE  JX6363
RE  JY6401
RE  JZ6413
RE  IA6426
RE  IB6446
RE  IC6466
RE  ID6506
RE  IE6527
RE  IH6551
RE  IF6565
RE  1G6603
RE  IK6617
RE 116631
RE  TJ6643
RE  JD6673

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

IA 1J
0O MJ O CcT Exit
é 2g }8335 §33 } Clear temporaries
3 TP JC1 EW3 Set EW3
4 RJ SY SY1 Get first symbol
5 EJ JC2 JAS67T Is it AND? When yes, go to alarm 23.
6 MJ O JA No, go to JA
CA 1J7
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IA JA

0 TP JC14 A "40 @4 9" —>A

1 EJ SY7 JA4 ‘} Is first symbol alpha-numeric?

2 EJ SYll JA4

3 M O JA567 No: go to alarm 23

4 RJ SY Syl Get next symbol

5 EJ J30 JA21 Is next symbol A .?

6 TP JCl4 A Put "40 ¢ @"—s A

7 EJ SZ7 JA165], Is symbol at hand alpha-numeric?
10 EJ SZ11 JA165

11 TP JC20 JD Clear word index

Not Alpha- 12 TP SZ2 A Put XS3 code of word at hand — A

numeric 13 EJ JC34 JA36
14 EJ JC35 JA36
15 EJ JC13 JA4T
16 EJ  Jc27 JASG
17 RP 20002 JA413 }

1 Sl 7™ ee =

(upper and lower case)
20 EJ Jc104 JA23
Go to END 21 TV Jcel JA160 Set exit for GO TO END

22 MJ O JA6 Go to check symbol at hand
Neg. Sign 23 TP JCl4 A Has next symbol a letter?

24 EJ SZ12 JA612

25 TP JC20 A Are we inside pseudo op?

26 TJ JDI7 JA32
27 TJ JD16 JA612 Are we inside subscr, var,.?
30 TJ JD15 JA34 Are we inside funect.?

31 MJ O JA612  None of them: go to alarm 1
32 TJ SY6 JA34 Has next symbol decimal point?
3 MJ O JA612 Go to alarm 1
34 TV JCS JA246  Set for handl, neg. no.
35 M O JA157 Go to get next symbol

Comma , 36 TP SY2 A Is next symbol (?

Semicolon ; 37 EJ JC13 JA417
40 EJ Jc27 JA425 Is next symbol )?
41 EJ JC34 JA425 Is next symbol ;?
42 EJ JC35 JA425 Is next symbol ,?
43 TP Jc20 A Is level meter # 0?
44 TJ JD1 JA157
45 RJ JB400 JB371 Place zero string-out word and clear

counters
46 MJ O JA157 Go to get next string -out word
Opening 47 RA JD1 Jc21 Adv, Level Meter
Parent, 50 TP  SY2 A } Is next symbol (?
51 EJ JC13 JA417

52 EJ Jc27 JA425 1Is next symbol ) ?
53 EJ JC34 JA425 Is next symbol ;?
54 EJ JC35 JA425 Is next symbol ,?

55 MJ O JA401 Go to further checks
Closing 56 RS JD1 Jczl Reduce Level Meter
Parent. 57 SJ JA60 JA62 Is Level Meter = 07?
60 TP JC20 JD1 No Level Meter neg; clear Level Meter
61 MJ O JA427 Go to alarm 4
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Pseudo
Operation

Be fore
GO TO END
GO TO END

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
120
121
122
123

124
125

126
127
130
131
132
133
134

TP
EJ
TP
RS

ZJ
TP
TP
MJ
TP

TP
EJ
MJ
EJ
RS
zZJ
EJ

TP

EJ
RJ

MJ
RJ

TP
EJ
MJ
RS

SJ
TJ

MJ

RJ
TP
MJ
RA

RJ
RJ

TP
TJd
RS
AT
TV
RJ
MJ

Jc20
JD16
Jc20
Jn22

JA6T
Jc20
JCc20

Jc20

SY2
JC13

JD15
JD32
JA120
Jn24

Jcov
JD31
Jn21
JB414

JB414

Jc20
JD1

JD21

JA107
JD17

JB424
Jc20

JD1

JB461
EW

Jc20
JD1
EW3
JCc21

"
JAT6
JD16
JD20

JAT2
JD20
JD22
JA433
JD20

bl
JA417
JA43
JA115
JD33
JAl121
JA113

)
A
JB505
JB411

JA440
JB412

i)
JAT2
JAST6
JC31

JA445
JA101

JAST6
JAS564
JdD15
JAT2
Jc21
JB453}
EWl

lhgo
JA451
Jco62

A

WT1
IJ

Are we not inside subscr, var.?

We are inside; clear index "inside subscr.'
Subtract counted no. of subscr. from
given no, in storage.

Is no. of subscripts correct?

No, clear counter of subscr. and stored
no, of subscript,

Go to alarm 5

Yes, no. of subscr., 0.K.: clear counter
of subscripts

Is next symbol (?

Go to alarm 2

Are we not inside funct,?
Is set—-up format of funct. = given format?

Come from JAl115. Was pseudo oper. not in
Combination List?
Mask out last 2 digits

Is no, of operands in pseudo op. correct?
Clear Level Meter and counter of elements
and inside pseudo

Go to alarm 6-1/2

Clear index inside pseudo and counter of

elements,

Is Level Meter = 0°?

Go to alarm (4), emergency exit
Come from JA10l check for no.of ele-
ments < 2010

°P-? When not, some-

thing wrong, emergency
Free exit

Alarm 5-1/2
Clear counter "inside funct,"

Come from JA76J_Are we really in pseudo

Put XS3 code of A . in string-out after
checking whether zero word was already
placed

Is Level Meter = 07

Set no., of words in string-out in v of WLO

Bring string-out to tape
Jump to EXIT
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Be fore
EXTRA
EXTRA

Fixed Point
No.

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
167
170
171

172
173
174
175
176
177
200
201
202
203
204
205
206
207
210
211
212
213
214

215

RJ

TP
RJ
TP
Ed
EJ
TP
EJ
MJ
RA
MJ
TP
TJ
TP
EJ
MJ
RS
MJ
M
mMJ
RJ
MJ
RJ
MJ

TP
EJ
TP
EJ
EJ

MJ
TP
TP
EJ
MJ
TP
TP
EJd
TP
EJ
TP
EJ
EJ
RA
TP
EJ
TP
Td
RJd

RJ

JB410
Jc20

Sz2
Jc13
Jcz7
SY2
JC30

JD30

Jca1
JD30
Jc3o
SY2

JD30

JB410

JB410

SZ2
Jc2
JC20
JD
JD1

Jc20
Jc20
JD1

Jcz1
JC14
SZ12
Sy2
JC13
Jcz2o
JD1
JD16
JD20
Jc20
JD15
Jc21
JD20
JB405

RD

JB406

JD30
SY1

JAl46 )

JA150

JA123
JA137
Jc21

JA143

JA155

JA124
JA157
Jca21
JA143
JA160
JA4
JB406
JA160
JB406
JA157

JA173

JALTT
JAS53

JAS46
JD

JA36
JA561
JD
JA261
JA453
JA461
JA232
Jcz1
JA227

JA257
JB401

RD1

Restore SY and SZ

Put O in extra Level Meter
Get next symbol
} Is symbol at hand (?

Is symbol at hand )?
} Is next symbol A .?

Adv, extra Level Meter
Go to check next symbol A .?
Is extra Level Meter >17%

Is next symbol A .?

Nt

Restore and go to get next symbol
Reduce extra Level Meter

Jump to check next symbol A .?
Before "go to get next symbol"
Go to get next symbol

Restore SY and SZ

Go directly to get next symbol
Restore SY and SZ

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

Is symbol at hand AND?

Is word index = 07

N 2 e —

Is Level Meter = 0? Yes; warning alarm
2

Go to warning alarm 1

Clear word index

Is Level Meter = 07

Go to warning alarm 3

Put 1 in word index

Has symbol at hand a letter?

Is next symbol (?

Is level = 07

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

Are we not inside function?

Is counter of subscripts > 1?

N L e —

Save SY2-14 in JD2-14 and put SZ2-14
—> SY2-14
Check fixed pt. const, format
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Exit When
Case @in
Dummy List

Not in List
In 1list

216
217
220
221
222
223
224
225
226
227
230
231
232
233
234
235
236
237
240
241
242
243
244
245
246
247
250
251
252
253
254
255
256
257

260

261
262
263
264
265

266
267
270
271
272
273
274
275
276
277

TP
RJ
TP
RJ
TP
RJ
MJ
RA
MJ
TP
Td
MJ
EJ
TP
EJ
TP
TJd
MJ
TV
RJ
RJ
TP
TP
RJ
RJ
TP
MJ
TN
MJ
RJ

EJ
MJ
RJ

MJ

EJ
MJ
RJ
TP
MJ

EJ
TV

RJ

MJ
RJ
MJ
TP

Sz2
RS2
RS3
GW

EW
Jn21

Jc24
JD20

JD17
Jc21
JD1
Jcz0
SZ6

JC101
JB405

Sy2
SY3
GG2
JA246
GG3

GG3
JBS525
Jci12
JCc43

JA436

Sz7

JB405
Jcz2o

TS4
Jco4
JC73
JBS
Jce3

TA

JC44
TA4

RS4 }
RS

GW1
EW2
EW1
JB222
Jc2l
JA235

JA257
JA214
JA240

JA225

JA241
JA214
JB222
JB401
RB1
GG4
GGS
GG
JA247

hea
JA221

JA221 }
JB523 }
JA317
JA502
JA433

JA160

JA263
JA476
JB401

s
JB433

JA274
JB4
JB2

JB4
JB325
TAl
JA302

Q
A

Convert to octal (fixed point)
Get CW for const, from Const, List
Bring CW to string-out

Jump to possible funct. jump out
Adv. counter of elements in pseudo

Is counter of subscripts > 4%?

Are we not inside pseudo?
Is Level Meter = 17

Has no, a decimal point?

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

Coavert to floating point octal

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

Case of neg, floating point no.

Mask out CW code of CW found in Dummy
List

Is it 61? Case (§)in Dummy List

No, go to alarm 13

Case fixed pt. const, no, of subscr, :f,
alarm 5 in RJ

(JA160 OK since coming from JA230, there
was SY2-14 not yet changed)

Is first char, a letter?

Store SY—> JD and SZ — SY.

Is Level Meter # 0?

Jump to subroutine to check whether VARY
OK

Are we not in subprogram? (TS4 = 0?)
Set jump to alarm 21 in JB4 (JA312)

Set exit in case it is in Dummy List

Get CW from Dummy List or Comb, List
Restore address JB4

Case (5)in Comb, List

Get file from Comb, List

Pseudo oper. not in list; go to put it in
Mask out first digit of CW—s A
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300 EJ JC45 JA314 Is CW 4-~--- type (pseudo)?

301 MJ 0 JB303  Case(@in list

302 TP JC13 A } Is next symbol (?

303 EJ JI2 JB45 Go to put pseudo op, in Comb, List

304 TP SZ2 TF1 Shortcut: Pseudo op., without following
narant .
305 TP JCll1 TF
306 TP VB A } Place CW
307 AT JC36 TF2
310 RJ TIE TE1 Bring list in Comb, List
311 MJ O JA274 Go again to get list from Comb, List
312 TV  JC63 JB4 Restore addr., JB4
313 MJ O JA542 Jump to alarm 21
Case CW 314 TP JC13 A Case pseudo in 1ist} is next symbol (?
4 315 EJ Jm JB470
Pseudo Op. 316 MJ 0 JR2 62 Jump to handle pseudo without following
parent,
Case CW 317 TP JC13 A Case CW 61 in Dummy List } is next
61__ __ _ 320 EJ JI2 JA322 symbol (?
321 MJ O JAS24 No, go to alarm 17
322 TP JC23 Joa2 Set counter of elements in funct. to 3

323 RJ JB153 JB145 Save format of given funct.

324 TV JC20 JB253 Clear shift count

325 TP JC21 JD15 Set index "inside funct." to 1

326 TP TS2 Jn2é6 Save XS3 code

327 TP TS3 EW2 } Place CW in string-out and go to get
330 MJ O JB221 next

331 EJ J017 JA343 . Are we not inside pseudo op?

332 TP JC21 A Is Level Meter = 17 (only inside
333 EJ JD1 J8526‘} pseudo?)

334 EJ JD16 JA341 Are we inside subscr, variable?

335 RJ JBS JB3 Get file from Comb, List or put it in
when needed

336 MJ 0 JB317  Case @in list

337 EJ JD16 JA610 Are we not inside subscr, var,?
—s> alarm

30 M) O JA363 Go on to check for TS4

341 RJ JBS JB3 Get file from Comb, List

342 MI O JB360 Case in 1list

343 EJ JD15 JA337 Are we—fot inside funct,?

344 EJ JD16 JA3353 Are we not inside subscr. var.?
345 EJ TS4 JA351 Is TS4 = 07?

346 TV  JC65 JB2 Set exit for case it is in Dummy List
347 RJ JBS JB vt file from dummy or Comb, List
350 MJ O JB352 Case in 1ist (= 244 case)

351 RJ JBS JB3 Get CW—from Comb, List

352 MJ O JA350

353 TV J101 JB222 Set jump-out for funct. (to JB240)
354 TP JC20 A Put zero—A

355 EJ TS4 JA361 Is TS4 = 0%

356 TV JC74 JB2 Set exit in case it is in Dummy List
357 RJ JBS JB Get CW from Dummy List or Comb, List
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360 MJ O JB333  Case (6)in Comb, List

361 RJ JB5S JB3 Get CW from Comb, List
362 M0 JB311  Case (@) list
363 EJ TS4 JA367T IsTS4d = 02
364 TV J66  JB2 Set exit to @mwhen in Dummy List
365 RJ JBS JB Get CW_from y List or Comb, List
366 MJ O JB355 Case in list
367 RJ JB5 JB3 Get CW—from Comb, List
370 MJ O JB355 Case A in list
Exit when 371 TP TS3 Q } Mask out CW code-case (6) in Dummy List
case(®in 372 QI Jc12 A

Dummy List 373 EJ  JC42 JA376 Is it 76 --- ?
374 EJ Jl11 JA407 Is it 63 --- ?

37 M O JA502 Go to alarm 13

376 TP JX13 A } Is next symbol ( ?

377 EJ JD2 JB162

400 MJ O JAS20 Jump to alarm 16

401 TP JC20 A Come from JA55, zero > A

403 TJ JDl6 JA157 Am I really inside something?

402 TJ JDI5  JA157 } When open parenthesis found:
404 TJ JD1T  JAL5T

405 MJ O JAS5T6 No, jump to alarm 4
406 O 0 0 Free
407 TP JC13 A } Is next symbol ( ?
410 EJ JI2 JAS14
411 TP TS3 TA4 Put CW from dummy result to Comb, result
412 MJ] O JB331
Alarm 413 TP  SZ2 Ji4

Entries 414 TU JI JB420
415 RJ JB424 Jp4l5 [ Alarm 1
416 MJ O JA160

I\

417 TP  SZ2 JJs
420 TP SY2 JJ7
421 TU JJ JB420 |
422 RJ JB424  JB41S
423 RJ  JA423 JA424

Alarm 2

424 M 0 JA157
425 RJ  JA423  JA41T
426 MI 0 JA43 Alarm 2.5 or 3
427 TU JL JB420

430 RJ JB424  JB415

R e W S

431 RJ JA431 JA432 ([ Alarm 4
432 MJ 0O JA43

433 TP J@7T JM

434 TU M JB420

435 RJ JB424 JB415 Alarm 5

436 RJ JA436  JA437

437 MJ O JA43 |
440 TP JD25 IA7
441 TUu 1A JB420

442 RJ JB424  JB415 } Alarm 6-1/2 or 18.5
443 RJ  JA443 JA444
444 M O JALIOT )
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445
446
447
450
451
452
453
454
455
456
457
460
461
462
463
464
465
466
467
470
471
472
473
474
475
476
477

500
501

~ e

502
503
504
505
506
507
510
511
ol12
513
514
515
516
ol17
520
521
522
523
524
525
526
527
530
531

TP
TU
RJ
MJ
RJ
MJ
TP
TP
TU
RJ

MJ
TP
TP
TU
RJ
TV
MJ
RJ

MJ
TP
TU
RJ
MJ
TP
TU
RJ
MJ
TP
TU
RJ
RJ
MJ
TP
TU
RJ
RJ
MJ
TP
TU
RJ
MJ
TP
TU
RJ
MJ
TP
TU
RJ
MJ
TP
MJ

TJ1
JB424
JA431
SZ.2
SZ3
Jq
JB424
JC102

SZ2
SZ3

JB424
Jc102

JA436
Jc102

SZ2
JB424
SZ2
JB424
0

SZ2

JB424
JAS05

SZ2

JB424
JAS12

SZ2
JX
JB424
SZ2
JB424
SZ2
JB424

SZ2

JKS

JB420
JB415
JA107
JA427

JAL34 |

Jo4

J05

JB420
JB415
JA246
JA136
JR4

JRS5

JB420
JB415
JA246
JA157
JA433
JA246
JA157
JT6

JB420
JB415
30000
Jué

JB420

JB415
rA50

was Ao

Jv4

JB420
JB415
JAS06
JB445
Jw4

JB420
JB415
JAS13
JB445
JX6

JB420
JB415
JA135
JYé6

JB420
JB415
JA163
JZ7

JB420
JB415
JA163
IAT

JA441

Alarm

} Alarm

» Alarm

Alarm

Alarm

Alarm

e N

* Alarm

v Alarm

l Alarm

Alarm

Alarm

Alarm

SN
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6-3/4

4,50r 7

> Alarm 8

5.5 or 10

11

12

13

14

15

16

17

18



532
533
334
535
336
537
540
541
542
543
o544
545
546
547
550
551
552
553
554
555
556
557
560
561
562
563
564
565
566
567
570
571
572
373
574
575
576
ST7
600
601
602
603
604
605
606
607
610
611
612
613
614
615
616

TP
TP
TU
MJ
TP
TP
TU
MJ
TP
TU
RJ
MJ
TP
TP
TU
RJ
MJ
TP
TP
TU
RJ
RJ
MJ
TU
RJ
MJ
TP
TU
MJ
TU
RJ
MJ
TP
TU
RJ
MJ
RJ
MJ
TP
TU
RJ
MJ
TP
TP
TU
MJ
RJ
MJ
TP
TP
SP
0S
MJ

SZ2
JD27
1B

SZ2
JD26
IC

SZ2
1D
JB424

SZ2
SZ3
IF
JB424

SZ2
SZ3
16
JB424
JB400

IK
JB424

JD26
Jo

IH
JB424

SZ2
JP
JB424

JA431

Sz2
Js
JB424

SZ2
Jp27
1E

JA431
Jcl

JC123
) ¢

IB4
IB10
JB420
JB415
Ic4
IC10
JB420
JB415
ID10
JB420
JB415

JB445

IF6
IF7
JB420
JB425
JAL1TT
166
167
JB420
JB425
JB371
JALTT
JB420
JB425
JA36
Joob
JB420
JB415
JB420
JB415
JA134
JpP2
JB420
JB415
JB443
JAGO
JAT2
Jseé
JB420
JB415
JA163
IE4
IE10
JB420
JB415
JA6O
JA135
Ji4

102
Ji4
JA414

Alarm

Alarm

Alarm

Alarm

»  Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

| G | S ) R —" S R A e e
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19
19-1/2 Set RJ exit in JB424
20
20-1/2 Set RJ exit in JB422

21

* Warning alarm 1

» Warning alarm 2

Warning alarm 3

5-1/2

23

7 or 12-1/2

6 or 4.55

10 or 17-1/2

22

4-1/10

entr. 1 for neg. sign



617
620
621
622
623

TP
TU
RJ
MJ
CA

JB231
SZ2

JB424

JA624

JB223
JT6

JB420
JB415
JA135
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- O

[0 S) I "N JLN V]

11
12
13
14
15
16
17

20
21

22
23
24
25
26

27
30

31
32
33

34
35
36
37
40
41
42
43

44
45

46
47

IA
RJ
MJ

MJ
RJ
MJ
MJ
TP

TP
EJ

TP
RP
EJ
TP
EJ
RJ

RA
MJ

TU
MJ
TP
EJ
MJ

MJ
EJ

RJ
TP
MJ

TU
TP
TP
TP
RJ
RJ
AT
RJ

MJ
TP

RA
TP

JC15

JC13
JD2
SZ2

20005
JC116
Jc20
JD16
JB424

JD20

Jco

Jc20
JD16

JD15

JB422
Jc26

JCS
JC111
SZ2
Jcz2o0
RH
TK
30000
TE

Jc36 }
TJ2

Get file from Dummy List Get file from

not in Dummy List Comb, or Dummy
List

RJ-come-back when in Dummy List

Get file from Comb, List

Not in Comb. List: have CW made

RJ-come-back when in Comb, List

Set mask in Q Add symbol to

Comb, List
Is next symbol (?

Mask out XS3 code of first digit
Is it I, J, K, L, M?
Are we not inside subser., var.?

Print alarm (subscript not starting with
I, J, K, L, M,

Adv, No, of subscr. (in order to go on
checking format of subscr, var.)

Go and get next symbol (avoid funct. check
because subscr. not interesting anyway)
Setting for floating point variable.

Var, start with I, J, K, L, or M

are we not inside subscr. var.?

We are inside subscr. var.; jump to further
handling.

Free (instr. unused)

We are not inside sub.: are we not inside
funct,?

Print alarm

Put "65000" in TA4 and save it as CW in
string-out (assuming floating point var. was
meant, in order to go on checking the format
of the function,)

We are not inside funct.: make fixed pt. var,
Put 3 in u of TF

Put XS3 code in TF1

Clear TF3

Check for format

Get CW

Add 64 --- or 65 --- (in u 200 or 216)— TF2
Add new floating point or fixed point vari-
able to Comb. List

Jump to get symbol from Comb. List

Save XS3 repr. of pseudo op. Pseudo op not
in 1list,

Make up CW

(This TJ2 used for updating last TF address,
later added to last bit for no. of elements,
JB77)
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50 TP JC110 TJ Put 2 in u and v of TFO

51 TV JC32 JA157 Change exit 19

52 RJ JB400  JB376 Place zero string-out word for filling later

53 TV EW3 JB117 Save addr. of string-out word for later
placing it

54 TP JC21 JD17 Set index "inside pseudo"

55 TP  JC20 JD24 Set index "pseudo was in list" to zero
since it was not

5 MJ O JA161

57 RJ JB5T JA160 Only first time: get symbol after parent.

60 TP JD1 A Put level Meter —» A

61 EJ JC21 JB64 Level =1 ?

62 EJ JC20 JB462 Level = 0 ?

63 MJ O JA160 Level > 1, go to get next

64 TP JCl4 A Level is 1: put "40 ¢ @¢" —A

65 EJ SZ7 JB104 Is symbol at hand alpha-numeric?

66 EJ SZ11 JB70 Is symbol at hand a number?

67T MJ O JA160 For all other symbols go to get next symbol

70 TP JC20 A

71 TI SZ6 JB101 Has number decimal point?

72 TUO JC33 JB75 No, set addr. for format code 2 in JB75

73 RA JB47 JC21 Adv. for next TJ word

74 IV JB47 JBT75S Set next TJ word address in JB75

75 TP 30000 30000 Place next TJ word

76 RA TJ JC107 } Adv. counters in TJ region in u
(adv. count of elements) in v

77 RA TJ2 JC21

100 MJ O JA160

101 TU JC3z JBTS No. wiih dec. pi; sei address for format
code in JBT75

102 MJ O JB73

103 RJ TA TAl Is this used?

104 TP JC12 Q

105 QT TA4 A Mask out CW

106 EJ JC25 JB112 Is CW 66?

107 EJ JC26 JB101 Is CW 65?

110 EJ JC10 JB72 Is CW 642

111 MJ 0 JB114 CW 77 left

112 TU JC37 JB75 Case funct. (66)

113 MJ O JB73 Bring TA5 in next TF address.

114 SP TAS 36 } Case subscr. var. (77) set up "No. of
115 AT JC24 TA5 subscr. ¢ 4" and store in TA5 (TAS5 used
for temp. storage)

116 MJ O JB112
117 TP TF2 30000 Come from JB462/463 (= patch to JB62)
Put CW in saved str. address (set by JB53)
120 RJ TE TE1 Finish up bringing pseudo op in Comb. List
121 TV JC6 JB57 Restore 120 = JB57 for next pseudo not in
list
122 TV JC6 JA157 Restore exit in "bef. bef. next"
123 TV JCT2 JB47 Restore JB47 to TF2 in v
124 MJ O JA160 (Could go to 19 or 20 since exit out of 19

is restored)
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11

I1I

IV

125
126

127
130
131
132
133
134
135
136
137
140
141
142
143
144
145
146
147
150
151
152
133
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

TP
EJ

TP
QT
EJ
EJ
EJ
EJ
MJ

QT
EJ
EJ
EJ
EJ
MJ
TU
RA
MJ
TU

MJ

RJ
TV
TP
MJ

TP
TP
QT
LQ
MJ
TP
EJ

RA
TJ
RJ
MJ

RA
TJ
mJ
TP
TP
TP

QT

JC13
JD2

TA4

JC12
JC25
JC26
JC10
JC12

TA4

JC12
JC12
JC25
JC26
JC10

IS17
JB152

JC37
JC20
30000

TA3
Jc23

JB153
JC20
JC21

Jc21
TS2
JC75
TS3
JD22

JC20
JD16

JD20
Jc22
JB424

JD20
JC7

TA3
JC21
JC40
TAS

30000
30000
30000
JAS20
JAS02
Q

A
30000
30000
JAS14
JAS14
JAS02
JB152
JC3
JB151
JB152
JD33
JD33
30000
JD26

JD32

JB150
JB253
JD15
JB220
JD16
Jn27
Q
Jn22
36
JA327
A
JB521

JC21

JB220
JA604
JAl61

Jc21
JB220
JB174
JD27
JD16

Q
Jn22

Next symbol ( ? Subroutine for equal-
ity jump series

Mask out CW ind. )

667
65? L
64?

17?
Others? )

Mask out CW ind.}

77°
66?
65? b With ( following
64°?
Others? J
Entry for 61 funct. )

No ( following

Entry for 66 funct. > Store given
Clear JD33 format of
Store format of funct. function

Exit for RJ use J
Save XS3 code in funct. XS3 code-storage
Handling 66

Put "3" in format of elements (for format
"funct.")

Go to store given funct. format.

Clear shift count for next counted element
Set "inside funct." to 1

Go to save CW Handling 76X

Set inside subscr. to l.

Save XS3 code in subscr. var. XS3 code
storage

Save no. of elements in v of JD22

Go to save CW

Are we not inside subscript var.? Handl.
subscr.

Adv. counter of subscr. by 1

Is 2 > no. of subscripts? (maximal 1)

Jump to alarm 22 (exit not via possible
funct. jump out, since inside subscripted
var. not of interest for funct. format)
Adv. counter of subscr. by 1

Is 5 > no. of subscripts (max. 4) ?

No, jump to alarm 22 via JB174

Save XS3 code

Set "inside subscr." to 1

Store no. of subscripts
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VII

VI

Save
1 CW

Save

CW's

Save

CW's
Save

CW's

205
206

207
210

a1

£l

212
213
214
215
216
217
220
221
22z
223
224
225
226
227
230
231
232
233
234
235
236
237
240

241
242
243
244
245
246
247
250
251
252
253
254
255
256
257
260
261
262
263

264

EJ
TJ

MJ
TP

mn
PRy

TP
TP
M3
TP
EJ
MJ
TP
RJ

nT

RJ
MJ
RJ
RA
RJ
TO
TV
MJ
RJ
RA
MJ
RJ
RA
MJ
TU

TP

EJ
EJ
EJ
EJ
EJ
MJ
RA
TP
LQ
RA
MJ
TU
MJ

MJ
TP

zJ

JB224
JB232

JB235
JD17

Tnac
JuLOD

JD31
JD24
JB220
A
JB220
JB176
EW2
EWl \

TNNND
JypPLco

JA163 )
JB220 )
Jc
JB220 !}
JB220

JB223

JA163 |
JB220 }

Jc
JB224
JB220 l
Jc
JB232 )
JB242

Q
A

JB256
JB256
JB260
JB260
JB260
JB223
JC23

30000

Q

JB223
JB252
JB251
JB252
JB251

——

JB220

Is No. of subscr, = 1 ?

Is 4 > no. of subscr.? (case 2 or 3
subscr.)

Case 4 subscripts

Set "inside pseudo to 1

Can
Save XS3 code in pscude op )

storage
Save CW code in pseudo op CW code storage
Set index "pseudo was in list"

Go to save CW

Clear A

Are we not inside subscr. var.?

Jump to IV

Save 1 CW

RJ for exit with fu

nct.
and used by pseudo JB470

by JA617

Save 2 CW's
Restore JB220
Restore JB223

Save 3 CW's

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

Come from JB222 (when funct. jump out

was set)

Mask out CW code of CW just placed in
string-out

17

76

67

65

63

Others (ignore and go on)

Come from JB256 or JB260. Adv. shift count
Put 1 or 4 in Q

Shift (set to O when funct. symbol found)
Add code no. to "counter" of element in funct.
Go back to exit of "save CW"

Cases 77, 76, (4)

Cases 67, 65, 63 (1) (when 63 and inside
sub, we skip the funct. jump out)

Come from JA316 (entr., set from v in
JC70) Mask out last 2 digits for pseudo
(to check whether with operands or not)
When last 2 bits = 0, go to put CW in
string-out
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®

Case 63
Case 64

265
266

267
270
271
272
273
274
275
276
277
300

301
302
303
304
305

306
307

310
311
312
313
314
315
316
317
320
321
322
323
324
325
326
327
330
331
332
333
334
335
336
337
340
341

342
343

344
345

JC12
TA4

JC12
Jc25
Jc26
JC10

JCT1
TAS
JB273
JB223
JA154

JB302
JB467

JC52

JC46
JB273

JC35
JC54
JC50
JC52
JC35

JCH
JC54
JCs3
Jcs2
JC60

JB467

Jcs2
JC46
JB273

JC55
JC54
Jcso0
Jcs2
JC55

TS3

TA4
Jci12
30000

JB274
JB274
JB274
JB274
30000

JAS0T
JB220
JA617

JA154
JA157
JB464
JB305
JB140

JB141
JB265

JB125
JB131
JB132
JB133
JB140
JB141
JdB125
JB131
JB132
JB133
JB140
JB141
JB125
JB464
JB327
JB140
JB141
JB265
JB125
JB131
JB132
JB133
JB140
JB141
JB125

JB344

JB347

Come from JB307 or JB331

Mask out first 2 bits of symbol at hand
(after it came out of Comb, List)

17

66

65

64

Is symbol defined by special equation?

Come from JB141, save CW

Give alarm concerning skipping inside
parent.

Restore exit of alarm

Go to EXTRA.JChecks for special equations

66, , 64

Free Not followed by (
77 }

66 Followed by (

Check whether symbol has special equat,

66
65
64

Zz } Followed by (
}

Not followed by (

66
65 Not followed by (
64
7
66 Followed by (

6
gfée o } Not followed by (
77
66 Followed by (
Check whether symbol has special equat.
66
65 Not followed by (
64
7
66 } Followed by (

Entries for EJ series

Mask out (dummy) CW code

Mask out CW code

63--~ or 64--- (has been set before
entering here)
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® €
20 @ @ @

346
347
350
351
352

a9
JJJ

354
355
356
357
360
361
362
363
364

245

VU

366
367
370
371

372
373
374

375
376

377
400

401
402
403
404
405
406
407
410
411
412
413
414
415
416
417
420
421
422
423

424

425
426

MJ
TP
EJ
MJ
TU

my7s
iV

MJ
TU

MJ
TU
TV
MJ
TU
TV
MJ
TU
TV
MJ
TU

TP
EJ
RP

TP
TP

RJ
MJd

RP
TP
RP
TP
MJ
RP
TP
MJ
TP
TP
TP
MJ
MJ
TP
RJ
TP
RJ
RJ

TP
MJ

Jc13
Jn2

Jc46

Tron
JULJIV

Jc46
JC51

Jc46
JC53

Jc4t
Jcs0

Jc47
JC51

EW3

Jc20
30000
10017

Jc20
Jc20

EW

30013
SY?2
30013
Sz2

30013
Jn2

Jc20
Jc20
Jc20

WL1
UpP2
30000
UP2
JB422
JC100

111

JAS02

JAS14
30000
JB345

s
JJl

JB343
JB345
JB351
JB343
JB345
JB351
JB343
JB345
JB351

&N
v Jvo

JB345
JB351
JB503
JB373

JB400
JB376

JD15
EW2

EW1
30000

JB403
JD2
JB405
Sy?2
30000
JB410
Sy2
30000
JD1
Jn2l
JD17
30000
JB427
114

UP3

JB423
JB222

30000

UP3
JB416

—— e ——— A e e e

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

26q Or Opq
364 or Teq
464
663
Jump first to place TS3 — TA4, then
go to further handling.
7
63 Place zero string-
Come from JA45 out word

Was last string-out word a zero?

Clear counters and indices and storages

Place zero string-out word

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

Save SY, SZ

Restore SY, SZ

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

Alarm Print

Exit both when funct. jump out should
not be restored, used by Alarm 20
Restore funct. jump out (in case it was
set)

Exit both (restoring of funct. jump out
does not hurt warning alarms, since they
occur never for alpha-numeric symbols)

Entrance alarm print warning
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427
430
431
432
433
434
435
436
437
440
441

442
443
444
445
446
447
450
451

452
453

454
455

456
457
460
461
462
463
464
465
466
467
470

471
472

473
474
475
476

477
500
501
502

TP
RJ
TP

RP
TP

TV
TV

RJ

RP

TP
RA

QT
RJ

RS

uz
II

JD1
JC20
VL
JB441
JC103
Sz.2

VL1
JC20

JD2
JC13

SY2
JC13

EW3

JC20
30000

JC20
EW
JC30

30030
TJ
JC106
JC54
JC54

JB222

JC32
30025

TA4
JB462
JC115
TA4

JB124
JC6
JB462

Entrance alarm print error
Free completely VARY check
Is Level Meter = 0 ?

Set RP 2(n) JB443

Put XS3 symbol at hand — A

Is it equal one in given list? (Concern-
ing VARY

Yes, goto alarm 12-1/2 =7

A11 OK, restore A to O

Go back to routine

Alarm exit when SY stored otherwise

Is next symbol ( ? If yes, go to skip
contents of parent.

Alarm exit when SY not stored otherwise
Is next symbol ( ? If yes, go to skip
contents of parent.

Place address of last string-out word in
JB455

Clear A

Was last string-out word = zero? If yes,
skip placing another

Place zero-string-out word

Put XS3 code of A . in EW2

Jump back to routine

Place TJ region in TF region after
pseudo was built up

Patch, come from JB303 or JB325
Setting 66, 65, 64 with no (

Come from JA315 jump to do normal han-
dling of pseudo

Set pseudo jump-out in JA157

Store format of all possible CW + 24
operands

Save TA4

Set jump over "bring list in Comb. List"
Put mask 77700 — Q

Set first 3 digits of CW in TJ2 (set up
for format)

Go back to routine

Rest JB124 (RJ exit)

Reset jump to bring list in Comb. List
Go to get next symbol
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503 TP TS3 TA4 ] Set dummy CW's aside for storing in

504 MJ O JB341 string-out (when found in Dummy List)

505 TP JC1l14 JB510 Come from JA104; preset JB510

506 TP JC67 Q Set index for no. of operands

507 QT TJ2 JD34 (mask ¢ ¢¢ 00077)

510 RS JD35 TJ2 Preset by JB505

511 ZJ JA440 JB512 Are the values equal? 1 Compare set

512 RA JB510 JC107 Adv. to next val. , up pseudo op

513 1J JD34 JB510 Are all val. handled? in TJ2-25

514 MJ O JA107 Test OK, go on in routine) with the

stored given
values

515 TP JC21 JD30 Set extra Level Meter = 1)

516 RJ JB410 JB406 Restore SY, SZ Special en~

517 RS JD1 JC21 Restore Level Meter [ trance EXTRA

520 M O JA137 Jump to extra )

521 RJ JB422 JA536 Jump to alarm 20 for subscr. in funct.
and don't restore funct. jump out

522 MJ O JB32 Go to set dummy 65000 in TA4

523 TV  JC63 JB4 Patch for JA253; restore exit in JB4

524 TP TS3 Q Prepare masking of CW code

525 MJ O 30000 Go back

526 RA JD21 JC21 Patch for JA333 (to restore accumulator

527 TP JC21 A after RA) Adv. no. of elements in pseudo
Put 1 accumulator

530 MJ O JA334 Go back to routine

531 TP JC20 A Patch for JB351

532 EJ JD16 JB220‘] Clear A
Are we not in subscr. var.? Then save
CW, case 63 for single valued floating
point var.

533 MJ O JB172 We are in subscr. var.: handle case 63
for subscr.

CA JB534
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= =

COOCOOOOCMMOOH

[ = W

OO0 OO OCOO0CO0OOCOOOCOCOO0OOCOCOONMNOOOOORROOOOOOO0O

OC=EO0COOOO000CO0OO0O0O

0
WL3
T

JA251
JA160

64000
63000
77000
T

BN OOOOC0

66000
65000
T
T
25
JB37
JB135
T
T
00100

Tt
JA163
76000
61000
70000
40000
JB154
JB162
JB170
JB176
JB201
JB215
JB220
JAS02

JB210
JB277
JA124
WL
JB6

XS3 code AND

Xs3 (

Zero
One

XS3 )
XS3 A .
Used by JA113

XS3 ,
XS3 ;

1

I

II

III

IV

v

VI

Save 1 CW

For checking VARY range
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64
65
66
67
70

71

4

72
73
74
75
76
7
100
101
102

1N2

AVyU

104
105
106
107
110
111
112
113
114
115
116
117
120
121
122
123

'S

WOOOOOOOSESOOOOO‘DOOO(:OOOOO

wn

[N eNeNeNoN o)

OOy
aa
RS RO
—

~
o
=
Q
(=}

[eNeoNoNe

JA312
JB363
JB366
00077
JB262
0

TJ2
JA233

JA3T1
00700

67000
JB223
JB240

JA247
JRA43

LRGe

7777
T
JA600

TE1

TJ2
77700

~NNOOoOC oo

T

Lower case
Upper case

Mask

Comparisons

for I,J,K,L,M

For neg. sign alarm 1
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HO~NOUbkWwWwNn-=O

—

[\

~NOoO Ul W

10

12
13
14
15
16

IA

40
65
01

01
24
26
30
30
CA

IA

40
24

50
25

01
01

01
47
01
65
26
CA

JI
JI1
JI2
73472
T
0
34464
46013
51475
01653
50263
JI12

JJ
JJ1
JJ2
27442

66016
51466

7777

47302
32463
34500
52676
01010
30506
30220
JJ17

Alarm 1

0

10

55146

7777 Symbol [ 1 illegal

0 S2d in compute sentence
63032

45001

26766

05066

02201

Alarm 2

15

42630 Adjacent symbols [ J [ ]
meaningless in compute sentence

97347

50177

0 Sz2

777

0 SY2

45034

06565

12651

63001

10101

63050

17777
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= O

— O ~NO Utk W

Iy w—

~NoO bk W - O

IA

40
52

01
66

01
51
73
30
CA

IA

40
52
33
50
51

A~

01
27
CA

JK
JK1
JK2
635306

51523
34515

33246
51014
01304
50666
JK12

(=Lt ksl

0
10
72751

05424
00177

50166
72430
63047
52277

05066
06501
15254
44673
45430

77777

Alarm 3 = 6-3/4

Pseudo operation [ ]
has too many elements.

TJ 1

Alarm 4

Parentheses not properly paired
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N R WN - O

10

12

~Noubk W+ O

10

12
13
14
15
16

IA

40
70
46

01
S50
26
25
01
94
CA

IA

40
24
50
01
34

01
66
30
01
01
52
67
32
CA

JM1
JM2
24543
30017

33246
26515
66015
30540
65672
34526
JM13

Jo
Jo1
Joz2
54326
66630
31675
51500

27510
01243
01713
01010
01010
04307
65016
30220
JO17

0

11
42425
T

50134
45430
06747
15131
56526
66522

15

74730
15131
02666
17777

15051
25430
46633
10101
10101
03451
76524
17777

Alarm 5

Variable[ J has incorrect
number of subscripts

JD27

Alarm 6 = 5~1/2

Arguments of function [ ]
do not agree with previous usage

JD26
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N I e e e e S
O~NoUudbhwNnFHFCSCNOuhWwNn-=O

IA
40

01
66
51
27
21
30
65
26
01
34
01
01
70
66
50
CA

JP
JP1
JP2

26245
01253
47526
01333
01653
01663
30506
30013
01010
50016
54245
51310
24547
24663
66227
JP22

0
20

05051
00126
76630
05430
45026
33001
63050
46501
10101
63330
03230
12401
30165
04730
77777

Alarm 7 = 12-1/2

SZ2

490

[ ] Cannot be computed here,
since the sentence is in the
range of a vary sentence.



= O

IA

40
26

o0

01
46
01
30
30
34
CA

IA

40
26
50

01
o4
70
46
25
01
01
26
30
CA

JQ
JQ1
JQ2
51506

66017

34650
46517
25730
50015
50663
65227
Jo14

JR1
JR2
51506
66017

24525
65012
24543
30016
30010
01010
01010
51475
27220
JR17

0
12
56624

T

13151
13027
15152
22454
33065
s

15
56624
T

23024
46501
42425
65101
10101
10101
10101
26766
17777

Alarm 8

Constant E 3 is followed by
open parenthesis.

SZ2
SZ3

Alarm 9

Constant E % appears as
variable to be computed

SZ2
SZ3
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[ S —

S —-—

= QOQ-IUI WN - O

H OO W O

IA

40
24
50
01
34

01
66
24
CA

IA

40
24
50
01
34

01
67
67
CA

JS
JS1
JS2
54326
66650
31675
51500

27510
01245
04227
JS12

JT1
JI2
54326
66650
31675
51500

24543
52305
51676
JT12

0

10
74730
15131
02666
L7777

15051
25230
Tt

10

74730
15131
02666
17777

00165
43146
52901

Alarm 10 = 17-1/2

Arguments of function[ ]
do not appear.

Alarm 11

Arguments of function [ ]
are superfluous
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oUW —~=O

10

12
13
14
15

~No kW - O

IA

40
24
67
01
46

01
34
65
66
01
26
66
CA

IA

40
65
01

01
54
01
CA

JU
JUl
Juz2
46523
47305
65734
01777

33246
32346
01313
01010
01010
33245
30542
Julé

JV
Jvl
Jv2
73472
T

34502
30266
67653
JV10

0

14
32450
43426
72551
T

50127
60124
45465
10101
10101
42426
27777

55146
7777

65154
64673
02722

Alarm 12

Alphanumeric symbol [ ]
has digit as first character

SZ2

Alarm 13

Symbol[ ] incorrectly used

SZ2
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PO~k W~ O

T

P b ped e
N WD OO U W — O

IA

40
70
46

01
66
50
01
67

a9
~a

CA

IA

40
65
01
27
24

01
46
01
01
01
52
33
CA

Tt 1
JW L

JW2
24543
30017

34650
01273
30270
24500
24663

77777

LI I A )

JW13

JX
JX1
JX2
34503
70244
01702
25463

34650
46517
25730
51523
01010
24543
30653
JX16

11
42425
T

15051
03134
12573
13053
45150

77777

14

24630
66730
45434
00177

13151
13027
12450
05001
10101
05066
46522

Alarm 14

Variable [ ] is not defined
by an equation

SZ2

Alarm 15

Single valued variable [ ]
is followed by an open parenthesis

SZ2
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HO~NOWUhkwNnHO

T

~NOoO s wNn = O

10

12

IA

40
65
34
31
24

01
66
24
CA

IA

40
24
50
01
01
34

01
66
24
CA

JY
JY1
JY2
67256
52666
01702
25463

27510
01245
54227
JY12

JZ
JZ1
JZ2
54326
66650
27674
31675
51500

27510
01245
04227
JZ13

0

10
52654
50151
45434
00177

15051
25230
T

11

74730
15131
74773
02666
17777

15051
25230
TTT

Alarm 16

Subscripts of variable [ ]
do not appear

SZ2

Alarm 17

Arguments of dummy
function [ ] do not
appear

SZ2
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N Uk WO

10

~NOCO O W O

IA

40
31
01
30
52
51

01

50
54

£

01
01
32
67
32
CA

IA

AN
=xuv

65
34

01
54
01

01

30
01
01
71
50

IA

TA1

AL

IA2
51544
51310
67275
30542
50017
0
27513
51660
30300
01010
71346
54307
65016
30220
IA20

IB
IB1

™9

FNe e

67256
52660

51310
34242
T

34650
01525
54467
01010
01010
54346
22017
IB20

0

16
72466
15265
10151
46634
T
0
06501
12432
10101
10101
63301
03451
76524
17777

14

52654
17777

17024
54630
T

15051
45152
30101
10101
10101
66630
T

Alarm 18

Format of pseudo operation[ ]
does not agree with previous usage

SZ2 for 18; JD25 for 6-1/2

Alarm 19
Cuthanwine! 1.8 conwiatrl T o,
YUMSVLLIPL] JUL valiauvic| g 1>
not properly written
SZ2
JD27
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bt b el e bl et e
N OO WO OO UbhLwh—-O

IA

40
24
50

01
50
01

01
54
01
01
01
65
34
CA

IA

40
31
o1
65
34
70
46

01
51
01
25
54
65
30
27
CA

IC
IC1
IC2
54326
66017

51310
26663
T

24525
65012
01010
01010
01010
67256
52662
IC20

ID
ID1
ID2
67502
50015
67256
52663
24543
30017

33246
66010
01010
30305
30703
46730
66345
22017
ID21

0

16
74730
T

13167
45150
Tt

23024
46501
10101
10101
10101
52654
27777

17

66634
15401
52654
02701
42425
T

50150
10101
10101
00152
45167
14730
15030
77

Alarm 20

Argument[ ] of function[ ]
appears as subscript

SZ2

JD26

Alarm 21

Function or subscripted
variable[ Jhas not been
previously mentioned

Sz2
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~N oUW~ QD

IA

40
65
34

01
54
01

01
27
51
01
01
50
01
25
66
CA

IE
IEl
1IE2
67256
52660

51310
34242
7777

30722
65012
71302
01010
01010
67472
51310
65265
65220
IE22

0

20
52654
17777

17024
54630
T

63030
44646
70101
10101
10101
53054
16567
43452
17777

Alarm 22

Subscript [ ] of variable[ ]
exceeds allowed number

of subscripts

SZ2

JD27
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~No bk WO

10

12
13

~N ok wppHO

10

12
13
14
15

IA

40
31
65
01
51
30
30
31
54
01

CA

IA

40
26
24
27
30

01
54
50
01
01
73
CA

IH
IH1
IH2
34546
73472
34650
50322
30663
01505
67546
01010
01010
26453
IH14

IF
IF1
IF2
51474
65656
01253
30500

24502
30263
32010
01010
01010
47255
IF16

0

12
56601
55146
17154
20165
05026
16601
63330
10101
12633
02722

14

72401
74730
06671
17777

70152
02734
10101
10101
10165
14622

Alarm 23

First symbol is wrong.
Sentence is not checked
further

Warning Alarm 1

Comma assumed between
[ %and preceding symbol
(

SZ2
SZ3
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N O U WD =O

10

H OO E WN—=O

—

H OOk W O

-

IA

40
41
24
27
30

01
54

N
\vJ

25
CA

IA

40
41
34
01
66
01
26
01
26
CA

IA

65
26

01
47
01
71
32
CA

16
IGl
162
24502
65656
01253
30500

24502
30263

32016

51462
1614

IK1
IK1
IK2
24502
50653
52245
33306
54305
30270
01010
51474
1K12

II
112
I12
30506
30010

01011
52676
01777
24545
21010
1112

n
v

12

74101
74730
06671
17777

70152
02734

57QA7

tuz

20177

10

74101
42730
43050
53065
24624
12573
10101
72422

10
63050
17777

72651
63043
7T
03450
17777

Warning Alarm 2

“And" assumed between
E % and preceding symbol

SZ2
SZ3

Warning Alarm 3

"And" inside parentheses
replaced by comma

Alarm Heading

(real alarm)
(warning)

Sentence A A [J AA A
JARAY warning, AA
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JD

TJ

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

0-27

Temporaries Compute String-out

Word index

Level Meter

Storage for SY

Index ™inside function"

Index “inside subscr. var.™

Index inside pseudo oper.

Counter of subscripts

Counter of elements in pseudo operation
Stored number of subscripts

Free (?)

Index ™pseudo was in list™

XS3 represent. of pseudo operation

XS3 represent. of function

XS3 represent. of subscripted variable
Extra level meter

CW pseudo operat. (for no. of elements)
Built up format of function

Stored format of function

Index for pseudo operation

Stored CW + operands of pseudo operation

Space to build up pseudo operation for
Comb . List
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Flow Chart for Read String-Out

)
RG1 Get next symbol
RJ SY S8yl
Yes
Tes ‘IF' branch Get next No Test for
for symbol | line no.
" IF" Yes
L~ No
No
Yes . Yes A . Test
Nﬂ Test No
ALARM for
?sit Yes (_reference@line " SENTEN.
N umber omitted
No
No Yes
Test for digit | Get next
(ref, line no.) symbol
RJ TA TAl
word not found ISearch combination list
for variable (XS-3) Yes
ALARM 4
___{Var, not mentioned 1n _
dimension statement inspect.¥Aétl}sttw0;d
— o see if it is typ 1
RoU T 71 then put 1 in +30 Te s12 LN
symbol bit™ of TA5 word

RJ TD TD1
Send old file back to
Combination List

l

Enter variable in
stringout format and
count 1 variable

Yes

referred to

RJ
of processor then|
LN3 —WL4

RJ iX X1
Routine B lists
line no. in iz

I

Test variable

Put word count in WL,
Put read indicator in
fixed locationl2.

Put variable count in

count > O

Yes

No
Get next
symbol
WL5,
No
Test for
" No Test "A"
Yes
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RE
RE
RE
RE
RE
String-Out
IA
0 MJ
1 RJ
2 TP
3 EJ
4 EJ
5 EJ
6 RJ
7 MJ
10 MJ
11 EJ
12 TP
13 QJ
14 RJ
15 EJ
16 EJ
17 MJ
20 TP
21 QT
22 TJ
23 TP
24 QS
25 RJ
26 TP
27 RA
30 RJ
31 EJ
32 MJ
33 RJ
34 EJ
35 MJ
36 RJ
37 TP
40 QJ
41 MJ
42 TP
43 RJ
44 TP

RG4400
E04474
EP4520
EQ4543
ER4564

Read String-Out Regions

subroutine regions are needed for assembly of this tape.

RG

0

SY
EP10
RG57
RG60
RG61
TA

0

0
RG61
SY11
RG42
SY
RG61
RG63

TA4
RG64
RG65
RG66
RG66
D
TA3
RG26
SY
RG62

SY
RG70

SY
SY11
RG42

SY2
LN2

LN3

CT
SY1
WL4
RG33
RG1
RG46
TAl
EP1
RG20
EO1
Q
RG33
SY1
RG
RG1
RG14
Q
A
EP1
Q
TA5
TD1

(WLo)
RG6T
SY1
ER1
RG2
SY1
RG36
RG11
SY1
Q
RG41
EO1
LN4
LN

WL4

)

}

Exit to String-Out Control

Get next symbol

Clearing Sth line of output

Is symbol an IF?

Comma test

Space period test.

Get file from Combination List.
Error return from TA

Is symbol a space period?

Is symbol a constant?

A . test

Closed parenthesis test Deleting loop

Call word to q
Mask (O 0 XX000)
Test for "“77 —--" Type

Put 1 in 30 bit.

Send file back to Combination List

Open parenthesis detection gives alarm.

Begin IF rout.
Is symbol "SENTEN"?

Is symbol a constant?

Line number put in standard form and put
in output.
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45

45
47
50
51
52
53
54
55
56
57
60
61
62
63

yay. |

04

65

67
70
71
72
73

~Nobhwhn=O

==}
[

x> N w
53885

QO O COHOORARONWETO

IX IX1 Line number put in referenced-line number
list.

RG26 A TP TA3 [WL6] to A

RGT71 0 - TP TA3 WL6

RG51 EQ1

A WL5 Variable count

RG72 L

gG73 ?2 Put read indicator into 12

SS SS1 Exit procedure

0 RG

31777 TTTTT IF

77T TTTTT .

22777 TTTT7 A .

7777 TTTTT (

T 17777 )

0 77000

0 76777

0 0 1 in 30 bit

0 1

30506 63050

TA3 WL6

0 6

2 0

RG74

Read Error Print-Out Subroutines

EP

0 RG30

SY2 EP10 Set-ups variable for print-out
WA WAl Print-out: Sentence (Read)
5532 353 Print-Out shown below.
0 EP

24543 42425 V AR I A B
30017 TTTIT L E A

0 0

50516 60147 A NOTAM
50663 45150 E NTTI ON
27013 45001 E DATINA
33300 11727 T HEA (D
47305 06534 I M EN S I
50430 10101 0O N )A & A
01010 10101 A A AN AN A A
65662 46630 A S T A T E
30506 62277 M E NT A

EP6 14

EP23

EQ

0 RG55
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Db W — O

RJ
TP
RJ
MJ
50
65
30
34
47
50
01
54
01
66
50
40
CA

IA
MJ
RJ

RJ
MJ
65
34
70
46
30
24
27
24
01
24
30
01
65
01
30
27
66
22
40
CA

IA
MJ
RJ
TP
RJ
MJ
67

WA
EQ20
UP2

51016
26543
27017
24254
30506
30270
66333
30242
01010
24663
66227
EQ5
EQ21

ER

WA
ER27
up2

67256
52663
24543
30650
01505
46465
01665
70300
01010
54305
66342
30725
65345
34500
01175
43016
30473
TTT7
ERS
ER30

EO
WA
E023
UpP2

65345

WAL
UP3
UP

EQ
56725
45266
02454
63001
63451
13450
00117
74301
10165
04730
77777
13

RG14
WAl
UP3
UpP

52654
02701
42425
12454
16601
17130
10133
10101
10152
06633
62446
25430
15065
16633
43024
56624
05066
7T
22

RG51
WAL
UP3
UP
EO
03201

N oA S UB
S CRIUPT
E DAV AR
I A BLEA
M ENTTIO
NEDATIN
A T HE A (
R E A D) A
A A AN AN A S
T A TEME
N T

S U B S CR
I P TE DA
V AR I A B
L ESA AR
EANOTA
AL LOWE
DA TOAH
AV EAAA
A AN D A AP
ARENTH
E T I C A L
A E X PR E
S S I O NS
AT NATH
EA (REA
D ) ASTA
TEMENT

U S I N GA
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10
11
12

1
13

14
15
16

1

A

20
21
22
23

66
54
34
65
54

29
ua

50
25
67
01
54
51
27
40
CA

33300
27013
47524
01543
30502
01240
30015
30542
66016
50674
01712
47346
22777
EO5
E024

17151
43101
63430
03130
63450
14634
06747
10125
63330
72530
46501
66630
7T
16

vowpPbomzamwni~oA
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s EpZARMmDEOD = om

m=E=cboDbDezomopm

zDaoam =D

H>=MH-

HunmmPar-m~=m=

DO -z2Oom Do



Type String-Out.

The type string-out saves a call word and an excess-three representation
for every symbol of a type sentence even for parentheses, commas and the
like. Space period in excess-three form represents the end of the string~
out.

The routine checks for type faults, wrongly chosen symbols and incorrect
number of subscripts of a subscripted variable. Furthermore it checks for all
sorts of errors induced by the combination of several symbols.

When the first symbol of the sentence following the word "type™ is
space period, the routine prints an alarm and exits without further checking
of the sentence. This is the only case where the routine skips the rest of
the sentence. 1In all other cases the sentence is handled up to the very end
(if the number of alarms does not exceed the limit) and only contents of
parentheses may be skipped, where a preceding alarm made the checking of the
symbols inside the parentheses meaningless.

The alarm print-outs are as follows:

1) SymbolC Jillegal in type sentence.

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

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

4) Parentheses not correctly placed.

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

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

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

ly mentioned in problem.

8) Floating point variable [ ) used as subscript.

9) Pseudo operation symboll ] illegal in type sentence.

10) Subscripts of subscripted variableC J are missing.

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

12) Floating point variable [ Jused as function symbol or as subscripted

variable.

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

14) Subscript( ) used as argument of a function.

15) Function symbol L ] appears as subscript.
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C1
16) Constant [ ] appears as function or subscripted variable.
17) ConstantE %appears as variable to be typed.
18) Negative subscript [ Jillegal.

Warnings.
1) Comma assumed preceding symbol [ J. -
2) Typed value of functionl ] may not correspond to stated arguments.
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60¢

“Next symbol"
to look at
in SY2-14

MF31

MG

Entrance from
Stringout Control

Exit

MG ]

bo
presettings

MG 102
(Get next symbol )
6

Get next symbol

Symbol under
consideration
in 5z2-14

MG7
Is it SY O.2\ No

Yes
MG4
MJ for use in RJ Place MJ to GO TO
and exit END in jump before|
get next symbol

Alarm 6, alpha-
numeric symbol starts|
with digit

Is next
symbol (?

a letter?

MF 105 lYes

EXTRA

Alam 6A, alpha-
numeric symbol
starts with digit

Yes

Is first character \No

TYPE STRINGOUT

MG11

Isit alphanumeric?

Yes
MG 106

SZ27 or SZ11 neg. )

No

MG13 MG15

MG110

Yes [Replace in SZ2 the
Is it AND? AND by comma

No
MB10 MB14
MH1 —
Warning alarm, space RJ set'CW anq XS3 for
Is word ind. YNo .l betw. words re- comma in stringout
= 0? placed by comma ana adv. for next
1 addr. by 2
Yes
MH2
Put 1 in
word index
Is symbol a
number? SZ12 negq.
Yes o
MJ4 My

Is next
symbol ( ?

Is level =

0?)No

Are we inside
argument of sub-
scr. var,?

Yes No
MF67 MFT3 MJ23
Alarm 21, number Alarm 22, # in type Assign 75...call
used as function comm. allowed only 2aggc£0T funct.
inside parent. *
=

MJ2 Put CW and XS3 in

stringout and adv.
@‘_ —( ) aqgdr. by 2

[élear word Which non-
index alphanumeric symbol?

MJ7

Add 1 to counter
of # of subscr.,

MJ12

Check format
fxd. pt.

Convert to

octal fxd. pt.

Get const. CW
from constant
pool




or1¢

MG64

MG66

TYPE Stringout (Cont.)

MG70

MGT1

Change jump EJ...

Neg. sign Is SY11 = 40?)\ Ye Are we inside No {NUMBER in ALPHNUM+4
variable? to EJ...NEC
Yes
MF77
Alarm 23.ncg.
subscr. illegal
MF15
Alarm 1,
Other illegal symbol in
type comm.
MG24
Put CW and XS3 in MG27 MG32
commd | stringout and adv. Is next symbol ) No Is next No
addr. by 2 \ or, or; ? symbol ( ?
Yes
. MF 103
: Alarm 2, symbol for
MG 62 Yes fct. or subscr. var,
forgotten
MF20
Alarm 3. non-
alphanum. symbol
screwed up
MG 34 Yes Yes
36 MG 32
Put CW and XS3 in c Mo27 N
¢ stringout and adv, | |Increase Level Is next symbol ) ° Is next No
addr. by 2 Meter by 1 or , or ; ? symbol ( ?
MG40
MG42
Put CW and XS3 in Mo47 MG43 8330
) stringout and adv. Decrease Level Is level>0?\ Yes / Were we inside No Reduce ind."inside
addr. by 2 Meter by 1 subscr. variable? funct."” by 1

MG 60

MG53

Clear Level Meter Set index "inside
and inside funct. subscr. var." to
and inside subscr. zero

var.

MF24

Alarm 4, parent,
not properly placed
(neg. level)

}

Is counter of
subscripts=# of sub
scr. (stored)?

MG55

No

MG56

L Is next No
symbol (?

Yes
MG32

ME26

Clear counter of
subscripts

Alarm 5, subscripted
var. has wrong # of
subscripts




TYPE Stringout (Cont.)

MH31 -
Put no. of subscr. 0 — MH26
and XS3 code of Set index “"inside Is next Was it subscripted
subscr. var. in [“Tsubscr. var," to 1 symbol ( ? var.? 77
storage
Alarm 13, subscr.
of subscr, var.
missing
MF 37 W36
Alarm 14 or 11, —— MH16.
single val. var. Yes/ Are we inside sub-\ Yes/Was it single
used as subscript scr. variable? valued funct.? 65
No No
MF53 -
Alarm 15, single val, 0
fct. used as symbol Is next sym-
for funct. or subscr. bol ( ?
var,
MF56
1
Alarm 16, subscr, Mi42 MH1S
used as symbol for Is next Was it fixed point
funct. or subser, symbol ( ? varn? (subscript)64
var.
No No
MH50 MH45
Adv. counter of Yes /" Are we inside
subscripts by 1 subscr. var.?
No
MF61 -
Alarm 17A, subscr, Yes Are we in-
used as argument of side function?
function
MF64
MH54
Alarm 20, MH52 -
function used as Adv. counter for Yes / Are we inside Was it
subscript r(— subscr. by 1 subscr, var,? function? 66
No No
MH62
MH61 MH5T
Warning alarm 2, - —
typed val. of fet. Set ind. inside Yes Is next
may not correspond funct. to 1 symbol ( ?
to stated arguments
No
MF 42 W23
Alam 12, pseudo-oper.|
y .
symbol illegal in A €5/ Was it pseudo
TYPE sentence oper.? 40
MF45 No

Alarm 12A, Lib.
Rout, illegal in
TYPE sentence
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MHO6

MH7

A not in comb.
Getffxlecomb list Is next symbol \No
rom
Lisy o J

found{in
comb. |list

MH11

MI1

Yes

TYPE Stringout (Cont.)

MI3

Is first char,

\I,J,K,L,M?

Yes

Are we in

gum, of subscr.var.?

side ar-

Put CW and XS3 code
in stringout and adv.
addr, for next
string. by 2

(44

MF34 MI21 MI4 — MI26
Alarmm 10, fct. or Add 1 to counter re we inside ar- Add 1 to counter of /Check format for
subscr. var. not of subscripts Yes| qum. of subscripted subscripts < single val. fltp.
mentioned in comb. var,? var.
li-st
MI27
Yes /Are we in- MF117 Assign CW for
ide a funct.? i 1. fltp.
G‘ ne Alarm 11, single single va P
BEFORE var,
No val, fltp. var. used
EXTRA as subscript MI30
Add new sinjle
val, var. to Comb.
Check format Llsﬁ——
subscr.
Assign CW for
subscr,
MI10
'Add new subscr,
var. to Comb.
List
MF115 MIil MI1l
Alarm 17, subscript Put CW and XS3 in Put CW and XS3 code
used as arg. of fct. stringout and adv. in stringout and
addr. by 2 adv, addr. by 2
MI17 MI17 MI1T7 MI17

®

@



€16

TYPE Stringout (Cont.)

MK MK 1 MK5 MK11 MK12 M6
Before Adv. Level Meter A. Put CW and XS3 of Send strlng\\ Jump to Exit
go to by 1 Go to 1SY2...in stringout[>{Is level = out to tap
end end
MF121
Alarm 2@
level not back to
zero
MGT75 e e MG 101
Restore j i -
NE; 2r4 %ﬁﬂﬁ 33...NEC Blend neg. sign Jump back to
to JP---NUMBER (from [ ~]into XS3 code Iroutine
MAGD to MAIT1) (—>NUMBER)
L
ML1 ML2 ML4 ML11

Adv. extra
Level Meter

Is symbol at
hand (?

Clear extra Get next
Level Meter symbol

No
ML5 MLT7 No MK MK1

Is symbol at
hand ) ?

Adv. Level Go on in
Yes

ML16
No Yes
Is extra Level Is next
Meter >1? \_symbol A.? /
No
Reduce extra Level Jump to MG4 in be-
Meter by 1 ginning of routine

to get next symbol




Type String-Out Regions

RE MG4400

RE  MH4512

gg ﬁ}iggz Program main part
RE  MK4656

RE  ML4671

RE MB4713 Subroutines
RE  MC4773 Constants
RE MF 5034 Alarm entries
RE YY5162

RE YB5175

RE  YC5215

RE YD5227

RE  YE5244

RE  YF5263

RE  YG5273

RE YH5312

RE  YI5330

RE  YJ5355

RE  YK5370

RE YL5406

RE YM5424

RE  YN5442

RE  Y05464

RE  YP5504

RE  YQ5517

RE  YR5531

RE  YS5552

RE YT5571

RE  YZ5603

RE  ME5614

RE MM6140

RE MN6240

String-Out Subroutine regions are also needed to assemble this tape.
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Non-
Alpha-
Numeric

Comma

First Par

Last Par

S W N = O

6
7
10
11
12

13
14
15
16
17
20
21
22
23

24
25
26
27
30
31
32
33
34
35
36
37
40
41
42
43
44
45
46

47

50
51
52
53
54

IA
MJ

RP
TP
MJ

RJ
EJ
TP
EJ
EJ

EJ
EJ
EJ
EJ
EJ
EJ
MJ

TP
RJ
TP
EJ
EJ
EJ
EJ
MJ
TP
RJ
RA
MJ
TP
RJ
RS
SJ

TJ
TJ

MJ
RS
MJ

RS

MG

MC36
10025
MC12

SY
MC1
MC13
SZ7
SZ11

MC12
Sz2
MC3
MC5
MC4
MC2
MC34
MC35

MC26
MB37
SY2
MC2
MC3
MC4
MC5

MC
MB37
ME17

MC30
MB37
ME17
MG60
MC12
ME20
ME21

ME21
SY2

MC12
ME22

CT

EW3
MG102}
ME

MG6

0

SY1
MB

A
MG105
MG105

ME16

MG24
MG34
MG40
MG62
MG64
MG64
MF15
ME13
34 |
MF20
MF20
MF20
MF103
MG4
ME13
MB34 }
MC14
MG26
ME13 }
MB34
MC14
MG44

MG53
MG50

MG4
MC14

A

MG32 }

ME20
ME23

W
oed
i

Exit

Set EW3

Clear temporaries and go to check
for & . in start

Come from MG104 "before get next
symbol™

Free (first RJ SY SY1 see in patch,
MG102)

Get next symbol for SY (later — SZ)
Is next symbol A . (the end point)?
Put "40 ¢ g" —A

Is first digit a lettex?

Is first digit a number or decimal
point?

Clear word index

Put XS3 code at hand —» A

Is it , ?

Is it ( ?

Is it ) ?

Is it ¢ ?

Is it neg. sign upper case?

Is it neg. sign lower case?
Illegal non-alpha-numeric symbol in
type command

Fill string-out for comma

Put next symbol — A

Is it ; ?
Is it , ?
Is it ) ?
Is it ( ?
Go to "before get next"

Fill string-out for (

Adv. Level Meter by 1
Do the same error tests as comma

Fill string-out for )

Reduce Level Meter by 1

Is Level Meter 2 0°

Yes, put zero —A

Are we inside subscr. var.?

No: are we inside function? Only
alternative with level > O

No: jump to get next symbol (really
not needed; should never occur)
Subtr. 1 from "inside funct" index

Jump to one more error test

Clear index "inside subscr. var."
Subtr. "counted # of subscr." -
"stored # of subscr."



Semicolon

Negative

NEC

55

56
57

60
61

62
63

64
65

66
67
70
71
72
73

74
75
76
17
100
101

1N
AVés

103

104
105
106
107
110
111

Z)

TP
MJ

RP
TP

MJ

SP
SA
LT
MJ

DY
nv

EJ

EJ
MJ

MJ

CA

MG56

MC12

10003
MC12

MC3

MC13
SY11
SY12
MC14
ME20
MC6

ME22

MGS51

ME22
MF26

MF24 O
ME17 |

S22 }
MG24

MF15
MF15

A
-
MH4
MG4
MC14

MF77
MH4
25
36
SZ2
MJ

vy
oS

MF123
MG4
MG110
MH

Sz2
MG13

516

Is counted no. of var. of subscr.
var. OK?

Clear counter of subscripts

Jump to alarm 5 (no. of subscripts
not correct)

Come from MG43

Level Meter neg; clear Level Meter
and inside subscr. variable and in-
side funct. and go to alarm 4
Case; sneak XS3 code of comma in
SZ2 and jump to making string-out
for comma

Put "40 ¢ ¢"—>A

Is next symbol not starting with
decimal pt. or digit?

Contains next symbol a letter?

Are we inside subscr. yar.?

Set jump for neg. no.

Jump to "before get next"

Adv. no. of subscr. No more
} used?

Jump to alarm 1A

Restore jump to NUMBER

Blend neg. sign (lower case) in

XS3 code

Jump to NUMBER handling.\ patch for
Come from MGZ2, get fiist | case that
symbol sentence
Is first symbol A . ? starts
Yes, go to alarm. with A

No, go on in routine

Come from MGll or MG12 patch for
Is symbol "AND"? case
No, go on in rout. “AND" in-
Yes, sneak comma in SZ2 stead of
Go on in routine comma



Alpha-
Numeric

In Comb.
List

Subvar 2

Sinvalf
2

Sub-
script 2

— O

Qv WD

(=)

10
11

12
13
14
15

16
17
20

21
22
23
24

25
26
27
30
31
32
33

34
35
36
37
40
41
42
43
44
45
46
47

TA
TP
J

TP

EJ
EJ

RJ

RJ

RJ
RJ

QT
EJ

EJ
EJ
EJ

TP
QT
EJ
MJ

TP
EJ
MJ
TP
TP
QT
TP

MJ

J
TP
EJ

TP
EJ

TJ
TJ
MJ

MH
MC12
ME16

MC14
MC12
SZ12
SZ7

MB21

TA

MB33

MB24
MC22
TA4

MC17

MC20
MC21
mMc22
MC31

TA4
MC37

MC5

MC14
MC23
TAS
TA3

MCc12
ME20
MC5

MC5
MC12

ME20
ME21

MB10O
ME16

MJ
MB43

MB15
TAl

MI
MB30

MB22

ME13
MH42

MH35
MHS52
MH25
ME13

MF42
MF45

MH30
MF50
ME20

ME23
ME24

MG4
MH63

MF33
MG4

MF 56
MH50

MF61
MG4

e N~ —

517

Put zero —A

Is word ind. > zero? When yes,
warning alarm 1

Put 1 in word index

Clear A

Has symbol no letter?

With letter: is first character
not a letter?

Write SZ2-14 —» SY2-14 and save SY2
in ME

Is symbol at hand in Combination
List?

No

Yes, put CW and XS3 code in string-
out

Write SY2-14 back in its place

Mask for call word symbol —>Q

Call word symbol—>ME13 and A

Was symbol in Comb. List subscript?
64

Was symbol in Comb. List single val.
variable? 65

Was symbol in Comb. List function?
66

Was symbol in Comb. List subscript-
ed variable? 77

Was symbol in Comb. List pseudo op?
40

Was symbol in Comb. List Library
Routine?

Is next symbol ( ?

No, go to alarm
Put 1 in "inside subscr. var."

Put no. of subscr. in storage

Put XS3 code of subscr. var. in
storage
Go to "bef. get next"

Are we inside subscr, var.?

No: 1is next symbol ( ?
No: go to "bef. get next"
Is next symbol ( ?

Are we inside subscr. var.?

No: are we inside funct.?
No: go to get next symbol



Sub-
script 2A

Func-
tion 2

Not in
List

Sinvalf
1

50
51

52
53
54

55
56
57

60
61
62
63
614

w s whh—~ O

O ~No

11
12
13
14
15
16
17
20
21
22

23
24

25
26
27
30

31

RA

EJ
RA

MJ
TP
EJ

MJ

MJ
RA

CA

IA

EJ
TP
EJ
TJ

TJ

RJ
RJ
AT

RJ
TP
TP

TP
RJ
RJ
MJ
RA
MJ

EJ
RA

MJ
RJ
RJ
AT
MJ

CA

ME22

MC12
ME20
ME22

MC5

MC14
ME22

MH65

MI
MC5

MC12
SZ10
ME20
ME21
RH
MC17
MB37
MC27
Sz.2
ME13
MC12
MB24
ME22
ME20
ME22
RH

MC20

MI32

MC14
MG4

MH56
MC14

MF 64

MH61

MG4

ME21
MF12
MC14
MF37

MF 34

MI23
MI21

MF115

RH1
TK1
ME13

MB34

TF1
TF2
TF3
TE1
MB22
MG4
MC14
MI6

MI26
MC14

MF117
RH1
X1
ME13

MI11

518

Adv. counter of subscr. by 1
Go to "before get next"

Are we not inside subscr. var.?

We are inside: adv. counter of
subscr. by 1
Go to alarm 20

We are not inside: is next symbol
(

Go to "before get next"

Set "inside funct" to 1

Go to warning alarm 2

Adv. counter of subscr.

Go to alarm 11 or 14

Is next symbol ( ? yes: go to
alarm 10
No: 1is first letter not I,J,K,L,M?

First letter I,J,K,L,M: Are we
inside subscr. var.?

Not inside sub. var.:are we inside
function? Yes, go to alarm 17

No, check format

Get CW no. for 64. 65. 66 type
Add 64 to it and store formed CW
in ME13

Fill string-out, etc.

g3¢
Add new XS3 code
file to CW
Combination Zero

List

Write SY2-14 back in its place
Go to "before get next”

Adv. counter for subscripts

Go to set subscr. in string-out and
Comb. List

Are we not inside subscr. var.?
We are inside: adv. counter for
subscr.

Jump to alarm

Check format

Get CW No. for 64, 65, 66

Add 65--- and store formed CW in
ME13

Go to set single val. funct. in
String-out and Comb. List



Number

Stated

=W - O

~No o

10
11
12

13
14
15
16
17
20
21
22

23
24

TA
TP
EJ
TP
EJ
RJ

TP
EJ
RA

MJ
RJ

TP
RJ

RJ
TP
RJ
RJ

MJ
CA

o )
GW1

ME13 }
MB34
MB22

MG4
ME13
MJ20

Is next symbol ( ? Yes, go to
alarm 21

Is level = 0? Yes, go to alarm 22

No: store SZ2-14 —> SY2-14 WORK-
WORK12

Are we not inside subscr. var.?

We are inside sub. var.: add 1 to
counter of subscripts

Jump to over-next instr.

Free

Check format of fixed point con-
stant

Convert XS3 decimal no. to fixed
pt. octal no.

Assign constant CW
Put CW and XS3 code in string-out
and adv.

Write SY2-14 back
Go to "before get next™

Assign 75--- CW for funct. subscr.



Bef .Go
To End

Go To
End

Bef.
Extra
Extra

NOCH

MEHR

Most

—
O~No s w0

11
12

[
O~No bk WD IO

11
12
13
14
id
16
17
20
21

ME17
MC32
SY2

MB37
MC12
ME17
EW3

MC14

WT

MK13

MB24
MC12
SY
SZ2
MCS
MC4
SY2
MC1

ME15

MC14
ME15

oxran

ol

MC1
ME15

ML22

MC14
ME13
S22

MB34

MF121 §

MC40

WL
WT1
MG

MB22
ME15
SY1

ML11
ML13

ML2
MC14
ML2

ML20

MK1
MG4
MC14
ML2

~——

\ 7 Ny

520

Adv. Level Meter \

Write A . in string-out
Is Level Meter = 07?

No, go to alarm 4

> END
Send string-out to tape

Exit

Restore SY2-14
Put zero in "extra Level Meter"
Get next symbol

Is symbol at hand ( ?
Is symbol at hand ) ?
Is next symbol A . ?

Adv. extra Level Meter

Is extra Level Meter > 1 ?

Is next symbol A . ?

Go to "bef. get next"
Reduce extra Level Meter by 1



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

RP

MJ
RP
TP

TP
ST

288

E24EEZ

MJ

MB
ML16

30000
30000
EW
ME14
MB54
MC25
MG30
MB7
30013
SY2
30013
Sz2
30013

MC5
SY2

MG4
MC10
MC11

SY2

Subroutines

MG4
MG10
EW2

ME14
EW1

EW2
EW1
3000QJ
MF
MB2
MB3

MB2
MH2
MB17 )
ME

MB21
SY2
30000
MB24
SY2
30000

ML1
MB2
MB3

30000

B
o
—— — —

521

Put “"JUMP to EXIT" in place "bef.
get next"

Back to routine

CW

XS3 symbol

Place CW and XS3 code in string-out
and adv. addresses concerned

Warning 1

Go to print warning alarm, and put
string-out for comma in list and go
back to routine.

Write "get next symbol" SZ2-14
—>SY2-14 and save SY2-14 in
MEO-12

Write SY2-~14 back

Is next symbol ( ? when no, go to
get next symbol. When yes, come
back to RJ

Place CW and XS3 code in string-out
when found in Comb. List

Place CW and XS3 code in string-out
when CW placedin ME13

Free

Alpha-numeric symbol with first
char. digit (SY not yet moved, OK)



46
47
50
o1
52
53
54
55
56
57

RJ
TP
TP
RJ
TP
RJ
RJ

CA

Uz
YZ1
WL1
UP2
30000
Up2
MB54

MB60

UZ1
UP3
YZ4
op
OP3
Up
MB55
MG4
UP3
MBS0

~

/

522

Error print

Error count
heading printed
text printed

Exit for RJ used
Normal exit

Entry for warnings



dREGREEGREEGREGREEREE3EEEE838EE88EEE8CCCCCeEEREE

Alarm Entries and Exits

=

Sz2
SZ3
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Constants

MC

1 0 u adv. and CW for (

22777 71777 XS3 code of A .

07T 17777 XS3 code of ;

7777 17077 XS3 code of ,

77777 TTTT7 XS3 code of )

77T TTITT XS3 code of (

gg;3 xgzs For symbols with CW in ME13
gﬁg gJ } For symbols found in Comb. List
0 0 Zero

0 0 Indicator

0 1 One

0 2 Two

0 75000 For Dummy CW

0 64000 For CW fixed point variable
0 65000 For CW single val.

0 66000 For CW function

0 77000 For CW and mask

0 77777 Mask

7777 0 Mask

MC26 0 Address of CW for comma

0 40 CW for comma

3 0 For adv. u

2 G Foi adv. u and CW lasi par.
0 70000 Mask for pseudo op

0] 120 CW for A

50277 TTT77 "and"

7777 TT7TT "_--" XS3 lower case

77077 TITTT "---" XS3 upper case

WL3 WL3 Constant for EW3

0 40000

WL WL

MC41
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0-12
13
14
15
16
17
20
21
22
23
24

Temporaries:

Type String-out

Storage for SY2-14

Temp. storage for CW (call word)
Temp. storage for new MB3

Extra Level Meter

Word index

Level Meter

Index "“inside subscripted variable"
Index "inside subscripted function™
Counter for subscripts

Stored value for number of subscripts
Stored XS3 code of subscripted variable
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List String-Out Routine

The List String-Out Routine translates the pseudo code "List" sentences
from the corrected Problem Tape on Uniservo 5 and edits and stores the in-
formation in the format prescribed for input to the List Generation routine
(see List Generation write-up). During the translation of the input sentence,
extensive checks are made for strict adherence to the List sentence format
specified in the Unicode manual, including the proper use of commas where
required. When an error is detected, a statement describing the error con-
dition is typed on the on-line Flexowriter. Errors are of two types; those
which must be corrected before compilation can continue beyond the string-out
(translation) phase, and those which give rise to a "warning" typeout on
the Flexowriter to point out the inconsistency, but which do not preclude the
successful compilation and execution of the Object Program. Errors of the
latter kind include the word "warning" in the Flexowriter typeout. The texts
of all error typeouts are included in the annotated coding. In general, the
errors detected prior to the Title or Column Headings are of the first kind
and those detected within the title or column headings are of the latter kind.

The list which is produced as input to the List Generation routine is
referred to as the List String-out and is written on magnetic tape when it is
completed. During translation, this routine records the call word for each
of the variables to be listed as well as the call word designating the Uni-
servo on which the listing is to be made during the running of the Object
Program. In addition to the above call words, the List String-out includes a
section containing the headings for the listing and a count of the total
number of words in the headings. The headings are stored in the list exactly
as they are to be transferred to the listing tape.

The texts of the headings are included just as they appear on the input
tape; however, they are edited for position on the High Speed Printer sheets.
The title is edited so that it is always centered on the page, regardless of
the number of characters it includes. The column headings and/or the names of
the variables are edited so that they are centered on the page, regardless
of the number. In addition, within the four words (23 characters) allowed

for each column heading or variable name, the characters are positioned with
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respect to the decimal point for floating point quantities or the assumed
point for fixed point quantities. The assumed point is to the right of fixed
point numbers.

Figure 1 shows the format of the heading list within the List String-out
when all three sections are included, i.e., title, column headings and variable
names. It also shows the position of the column headings and/or variable
names within their assigned blockettes, depending on the number of such
column heading and/or variable names.

Figure 2 shows the positions of the XS3 characters within the title
blockette and within the four word items for the column headings and variable
names.

If either the column headings, or title, or both are omitted from the
input tape, the corresponding blockette(s) is omitted from the heading list
in the List String-out, and the succeeding blockette(s) packed upward (see Fig.
1). The leftmost character of the first word of the heading list is a Fast
Feed 1 symbol.
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} 4 WORDS } TITLE

} 1st Col. Hdg.
} 2nd Col. Hdg.
} 3rd Col. Hdg.
} 4th C dg.
} 5th Col. Hdg.
} 1st Var.
} 2nd Var.
} 3rd Var.
} 4th Var.
} S5th Var.
Figure 1.

}
}
.
)

1st Col.

2nd Col.

3rd Col.

4th Col.

1st Var.

2nd Var.

3rd Var.

4th Var.

Hdg.
} 1st Col. Hdg.
Hdg. 1st Col. Hdg.
}an Col. Hdg.
Hdg. 2nd Col. Hdg.
}Srd Col. Hdg.
Hdg.
} 1st Var.
} 1st Var.
} 2nd Var.
} 2nd Var.
} 3rd Var.

Heading List Format

1st
}COLUMN
HEAD ING

1st
} VAR IABLE



1st Word FORMAT OF EDITED TITLE BLOCKETTE 20th Word
e — —_—

117-109 {107-97| 95-85|83-73|71-61|59-19|47-37|35-25|23-13|11-1|2-12|14-24|26-36| 38-48|50-60| 62-72|74-84|86-96| 98-108|110-119

>

One blockette (120 XS3 characters) —>

The numbers in the above diagram indicate positions of the XS3 characters of the title within the
blockette, depending on the total number of characters. If the title has only one character, it appears to
the left of center; if it has two characters, the first appears to the left of center, the other to the
right; if it has three characters, the first two appear to the left of center and the third to the right of
center; etc., only 119 of the 120 characters are allowed for the title.

FORMAT OF EDITED COLUMN HEADINGS OR VARIABLE NAMES

Floating Point Quantities (position about decimal point)

1st Word 2nd Word 3rd Word 4th Word
g B S Bt . r>| T AT» l —- i j¥;l —
v i - ] |
= 21&19117:15513 113 917151311/ 2141618110! 12{14116118120! 22123
1 | 1

.«—Decimal point of associated floating point numbers
in listing

Fixed Point Quantities (position about assumed point)

1st, Word*\ ,7 2anWord - 3rd Wg{d 4th Worg¥
N 1 1 T T T T T T
23]22121120119 18|17|16:15514i12 10§ 8l 6 43 21

1 1 1 1 |

= ] T ] 1 I
1 3{ 5: 7: 9: 11: 13

Assumed point to right of associated fixed —>.
point numbers in listing

The numbers in the above diagram indicate positions of the XS3 characters of the column headings or
variable names, depending on the total number of characters in the column heading or variable name.

Figure 2. Format of Edited Title Blockette, Edited Column Headings or
Variable Names, Fixed Point Quantities
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Subroutine to Process Arguments of Function (Referenced by Alarms ¥#17A & #26)
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2,3,4,5,6,7,8,9,
or 10 ?

Tape Number

call word 1
rewind ljst?

Convert XS3 Octal constant Tape Number
@ constant to to constant 2@“! call word to
octal pool stringout

Yes
@ o Printout made Yes / Maximum number of
. Alarm #57 previously? call words in_re-
wind list?
Yes No

29
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List Stringout (Tape Designation

Tape number
call word to
rewind list

Get next
symbol

Alarm #40

SYMBOL —=
space-period?
Yes

No

No

SYMBOL —

pareg%ﬁggi§3/<

Number of errors
in this sentence
—> accumulator

Have there been
alarms in sentence?

Yes

No

Yes

comma or semi-

Phase, Cont.)

SYMBOL = No

colon?
Yes

No SYMBOL =

Alarm #39

open
\_parenthesis?

Yes

Alarm #38

Warning
#41




List Stringout (Heading Phase)

45

5 Variable indicator Advance assembly
reset ; word —> inputof . .
heading ‘ﬁ;;ezagé?EQS? edit variable Edit variablé gégi:s:dggiSZeig
phase - subroutine variable name
es
33

Current " SYMBOL = Get. next SYMBOL —

symbol —> space-period? symbol comma or semi-
accumulator colon?

Yes

Zeroize
assembly

block

SYMBOL —
close
parenthesis?

SYMBOL —
space-period?

No

Warning @ Warning
#43 7242
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CHARACTER=o0pe
parenthesis?

Get next char- Preset title @ Get next
acter section character

Store XS3 character 0 Close parenthesis Yes CHARACTER =
@ for heading edit on level zero? close
arenthesis?

Yes No

© (39

Store XS3 character Get next
for heading edit X
character

CHARACTER =
®
parenthesis?

\ No
Advance CHARACTER
parenthesis = period?
level by 1
Yes
Warning | @
#50
@ Get next CHARACTER =
character close
parenthesis?

No

Alarm #47
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List Stringout (Heading Phase, Cont.)

._)< Get next SYMBOL = No SYMBOL = SYNBOL =\ No
@ character comma or open space-period?/ ]
semi-colon? arenthesis?
Yes Yes
Zeroize
assembly
block

@ Wa;ggag Yes close
parenthesis?

No
Warning
#49
Preset column Advance column Next character to 44
@ heading section heading count @ accumulator
Store XS3 character No CHARACTER CHARACTER CHARACTER =
for heading edit = space? = open close
-arqu esis? arenthesis?

Yes Yes

Advance
parenthesis

level by 1

Get next
character
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List Stringout (Heading Phase, Cont.)

Close parenthesis Edit column Get next
on level zero? heading character

@ Yes / SYMBOL —
k comma or
semi-colon?

Get next
symbol

‘No
Warnin No SYMBOL = SYMBOL — SYMBOL =
@ #45 IOE close open space-period?
arenthesis? parenthesis?
Yes l Yes

. Zeroize
Warning assembly
#44
block

Warning
#46

Store XS3 character Get next
@ for heading edit character

CHARACTER
= period?

No
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Are there
column
headings?

Is there a
title?
No

End List String-out

Yes

Heading list (title,
column headings &

variable names) to
stringout

to stringout

Heading list (title
& variable names)

word
to

Set heading

count
6010

Set heading
word count
to 4010

@~

@

@_)

Heading list(column
heading & variable
names) to stringout

_,@

@_ﬂ

Heading list

Set heading

(variable names)
to stringout

word count
to 2010

@

of headings in
stringout

Fast feed 1 symbol
to first character

Number of words in
stringout to first
word of stringout

String-
out

Send stringout
to tape




List Subroutine to Send Call Word to Stringout

Send call word from

"Q" register to in-

put of stringout
subroutine

Stringout subroutine to
send call word to string-
out

entrance

List Subroutine to Advance and Check Variable or Column Heading Count

66¢

Preset for Preset for
flgagingtpoint floating point
- indicator P
variable character limit
entrance
ixed
point Preset for Preset for
variable fixed point fixed point
entrance indicator character limit
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List Subroutine to Advance and Check Variable or Column Heading Count, Cont.

Is five greater No
than the number
of variables?

Alarm #51

Yes

Advance

_,@

Get next
symbol

SYMBOL=
"tape'"?

No

space-period?

Stringout
exit

Fixed or floating

variable
count by 1

word

point indicator to

Preset subroutine to

“store XS3 character
variable indicator [ ror heading edit™ "’(§§)

for variable name

Column

Number of variables\Yes
> number of

Advance column

"
= store XS3 character

Preset subroutine to

SYMBOL == ) Yes

| Alarm #3 |e

Zeroize

for heading edit" ford ] character

column heading

count

N T heading count
eading column headings? by one
entrance
No
Warning
#50 Preset
character
shift

Preset index to check
if assembly block word
is full
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entrance

List Subroutine to Store XS3 Character for Heading Edit

Variable

K

entrance

ﬁ

310 > number of
haracters in
variable name?

No

Warning
#53

)Yes‘

Advance
character
count by 1

Reset entrance
to by-pass
this routine

Decrease Shift character
shift count to position
by six in accumulator
Decrease Add character to
index current word in
assembly block

Sub-

Current word in
@ assembly block
full? (check index

Yes

entrance

No

Column
heading
entrance

Advance current
assembly block
address

Reset shift
count to 36)0

Reset index
to five

routine
exit

characters in co

310> number of
umn heading?

No
1-

Warning #54

| Reset entrance

to by-pass this

routine

Yes

)
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List Subroutine to Store ¥S3 Character for Heading Edit, Cont.

Title
entrance
119, > number of \ No . Reset entrance
1
‘>Gha(1)'acters in Warning #55 to by-pass
title? this routine
Yes

()

Sub-
outine
entrance

\

Advance title or

@ column heading Character to "Q"
character count - register

by one

List Subroutine to Store XS3 Symbol for Heading Edit

Number of char-

routine act?rs in symbol > XS3 symkol Decrease index
entrance to index counter to temporary by one

\

All characters in Sub-
St X har- X . _ :

CE' ac::i fﬁg gegging "32 gg:;::zegft° No symbol transferred to Yes Jroutine
| edit 0" register assembly block? exit
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entrance

List Subroutine to Edit Title

Preset heading
list address

(box 3) to middle
address of title

Divide number of
characters in title Is there a

by 12;9=>number of partial word in
full words in 1/2 1/2 of title?

Multiply total number of

Advance count of
words in 1/2 title
by one

Yes

words in 1/2 title by two
=>number of words of title

section title to ™Q" register No
Number of words
less one to index Number char- Yes
when centered in title k_’counter (Box 4) acters in title
= 11910?

section of heading list.

Decrease address in
heading list (box 3)

by number words in

1/2 title to get

address for first

word of title in
heading list

Transfer 119y char-

acter title from assem-

bly block to heading

list without further
editing

(69
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List Subroutine to Edit Title, Cont.

Preceding

quotient=number

words in edited
title

Divicde quotient by six.

Add three to the

number of characters

in the title — A

Remainder equals number of

2;Z1gﬁmtg; || characters to shift in ‘ _9(/ﬁumber.character§\\ Yes
two editing title to center in to shift equal 4,/}———__—___9
title section of heading N— zero?
list No

@

Transfer title from

assembly block to head-

(64)5 ing list without further
editing (i.e., already
centered)

Preset address
first title word
in heading list

Preset box 1 to
wo > number of No {address of first
characters to shiftg *lword in assembly

block

Yes

Preset box 2 to
address of second

word in assembly
block

Multiply number of
characters to shift
by six to get shift
count for editing

Preset box 1 to
address of second

word in assembly
block

Preset box 2 to
address of third

word in assembly
block

Preset shift

count in box 2 -
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Box 1

List Subroutine to Edit Title, Cont.

Box 2

Current title word
for editing from
assembly block to
accumulator & shift
left 448

Add next word from assembly
block to accumulator &
shift left preset amount >
to position edited word in
left half of accumulator

Box 3

Edited title word
to heading list

List Subroutine to Edit Variable or Column Heading

Input is variabl
indicator word

Advance assembly block
address in box 1 & box
2 by one and heading

list address in box 3
by one

Box 4

Decrease index by
one, All of edited
title in heading list?

Yes

Advance
address
list to

next

available
in heading
address for
variable

Preset address
for next variable
in heading list

(box 3)

Preset box 1 to
address -1 of

first variable
word in assembly
block

Preset box 2 to

address -1 of

second variable

word in assembly
block

‘

Number of characters
from variable indi-
cator word to input
line and accumulator
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List Subroutine to Edit Variable or Column Heading, Cont.

Preset index counter
Number of char- No /15 this floating (box 4) to three to
(SD acters in variable point variable? provide for transfer- —9(::>
= 2310° ring four words to
Yes No heading list

©

Preset index counter Number of characters Divide preceding
(box 4) to one to pro- Advance heading list in variable name (or sum by two & send
vide for transferring address in box 3 by _’@'_’column heading) plus quotient to ac-
two words to heading one three to accumulator cumulator
list
-~ Preset index counter
(::)**(Efi0:> number of No 1910 > number of No |(box 4) to three to
characters? characters? }““’ provide for transfer- "’(::>
. — ring four words to
Yes Yes heading list

()

Preset index counter (box 4)
to two to provide for trans-| |Advance heading list

(::)‘*’ ferring three words to head- address in box 3 by ‘__’(::)

ing list one




Preset index counter

List Subroutine to Edit Variable or Column Heading, Cont.
|(box 4) to one to pro- U ;
vide for transferring list address in

Number of char- 1510 > number \ Yes
—"’@_’ acters to accumu- of characters? @
two words to heading box 3 by two lator

Advance heading

Number of char-
acters + one to

list No

Loc

accumulator
Divide number of Divide contents of
characters in vari- Quotient plus accumulator by six. Number of Ye @
able name by two two to accumu- ’(::) *|Remainder is number chargctezs to
lator of characters to shift shift = zero?
No

Multiply number of
characters to shift
by six to get shift
count for editing

_)@

Advance address in box

1 by one to address of

first variable word in
assembly block

- Advance address in box
Preset shift 2 by one to address of | ,‘
second variable word in

count in box
2

Seven >
shift count?

- assembly block
No

Zero to
accumulator
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List Subroutine to Edit Variable or Column Heading, Cont.

Box 1

Current variable word

& shift left 44g

for editing from assem-~

Box 2

Decrease index
by one

Add next variable word from
assembly block to accumulator

bly block to accumulator G shift left preset amount to
position edited word in left

half of accumulator

Box 3

Edited variable
—> word to
heading list

Box 4

Advance assembly block
address in box 1 & box

. 2 by one and heading
list address in box 3

by one

All edited variable
words transferred o
heading 1list?

Yes

(83

Box-5

Preset address of
first variable in
assembly block in

Box 5

Preset address
for first vari-
able word in
heading list

Transfer variable words from
~assembly block to heading
list (i.e., already positioned
over decimal point)

{83

Sub-
routine
exit




