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List String-out Regions
(String-out Subroutine Regions also Required)

RE  LA4000
RE  LB4013
RE  LC4042
RE  MC4067
RE  LD4103
RE  MD4132
RE  ND4165
n LL4cil
RE  LF4241
RE  NF4305
RE LG4344
RE  LH4374
RE  LI4441
RE  LJ4503
RE  L04545
RE  LP4531
RE  LQ4612
RE  LR4642
RE  L[S46353
RE  LT4721
RE  LU4762
RE LV5011
RE  LW5065
RE  LX5114
RE  ZA5141
RE  ZB5204
RE  ZC5240
RE  ZD5271
RE  ZE5306
RE  ZF5347
RE 265404
RE  ZH5444
RE  ZI5303
RE  ZJ3544
RE  ZK5602
RE  ZL5634
RE  ZM5664
RE  PB3675
RE  PC5730
RE  PD5773
RE  PE6025
RE  PG6040
RE  PH60T2
RE  PI6130
RE PJ6163
RE  PK6211
RE  PL6253
RE  PM6301
RE  PN6334

569



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

RE

RE

RE
RE

P06354
PP6405
PQ6445
PR6476
PT6541
PU6603
PV6646
PW6716
PX6743
PY6T67
PZ7037
SAT063
SB7125
SC7163
SD7207
SE7245
SF7306
SG73635
SH7424
SI7463
SK7506
SL7350

LY7607
LZ7660

WR50023
Wp22

570

Indicators, Counters,
Temporaries, etc,
Heading List

Rewind List
Maximum number of Call Words
in Rewind List



IA
MJ
TV
TU

TP
TP

RP
TP
TP

QS

RP
TP
CA

IA
RJ

EJ
EJ
EJ
TP

TP

QJ
TP

EJ
EJ

EJ
EJ

EJ
MJ
1J

MJ
RJ
EJ

MJ
TP
ZJ

CA

List String-Out Routine

LA

0 CT

Lw12 LP17
LW12 LP23
LW13 EW3
LV12 WL5
10074 LAY
LV12 Lz

Lv22 Q@ }
Q 12
10051 LB

LV12 LY

LA13

LB

SY SY1
LX14 LB
LX15 LB

LX12 ZA

SY7 Q

LC yes LB6 no
SYl11 Q

LB10 yesLB12 no
SY12 Q

LB12 no ZA4 yes
LX13 ZAl13
LX14 LB22 yes
LXi5 LB22 yes
LX16 ZAl7 yes
LX17 LB20

0 ZA30
LY44 LB22 no
0 ZA24
SY SY1
LX12 LB25

0] LB4
LY44 A

ZA37 no LF yes

LB27

371

Begin List String-out

Exit to string-out control

Preset add. lst var. ind. word -1
Preset inst. to preset add. in assem.
blk.

Preset add. of 1lst C.W.
“C.W. to S.0." rtn.
Zeroize variable count in String-out
T

T s
LldLV.

in S.0. -1 in

Zeroize Heading List

Set "list™ indicator in fixed
location 12.

Zeroize assem. blk & temps.

Get next symbol (lst six char. sym.
—> A)

Sym. = comma?

Sym. = semi-colon?

Ist var. = "tape™? Yes—>Alarm #1
Var. ind. —Q

Sym. = variable?

Digit or dec. pt. ind.— Q

Sym. possibly = constant?

Sym. contains letter ind. — Q
Sym. = constant? Yes—> Alarm #2
Sym. = " A ."? Yes — Alarm #3
Sym. = comma?

Sym. = semi-colon?

Sym. = open parenthesis? Yes =
Alarm #4

Sym. = close parenthesis?

No==>Alarm #6

Decrease parenthesis level; close
parenthesfs on level zero?

Yes =>Alarm #5

Get next symbol

Sym. = tape? Yes —> tape designation
phase

No—>

™Tape" on parenthesis level zero?
No==> printout *7



Variable Phase (Fix & F1. Pt. Var. Section)

IA LC
(:) 0 RJ RH RH1 Check for legal variable sym.
1 TP  SY2 LYl6 Variable Sym. —> temp.
2 TP LV2 A 6 in "V\""— A
3 TJ SY5 MC6 yes # char. in sym. > 6?
4 RJ TA TAl Var. in Combination List?
S MJ] O LC17 Not in List
6 TP TA4 Q Var. in Comb. List —>CW —s
7 TP Q TF2 v
10 QT LV5 A 1st two octal digits of CW — A
11 EJ LV5 LD Subscripted var. (77--— ) CW?
12 EJ LV6 LE Function (66——- ) CW?
13 EJ LVT MCé6 Floating point var. (65--- ) CW?
14 EJ LV10 MC2 Fixed point var. (64--~ ) CW?
15 TJ LvV43 ZB Pseudo Op. (5-——~) CW? —> Alarm #8
16 MJ 0 ZB5 No; Library (4-—--) CW? = Alarm %9
17 TP LV1l IF Number of words in file (3 in "u")—
1st line file build-up
20 TP  SY2 TF1 XS3 sym. — 2nd line file build-up
21 TP LV12 TF3 Format (zero)—> 4th line file build-up
22 RJ TK TK1 Obtain avail. last 3 digits for 65-——-
or 64—~ CW
23 TP SY10 Q Fix. pt. ind. = Q
24 QJ MC yes MC4 no
CA LC25

Non-Subs (Fix & F1. Pt.) Var. Section

IA MC
0 AT LV10 TF2 64——- C.W, — 3rd line file build-up
1 RI] TE El Add fix pt. var. file —> Combination List
Fix. 2 RJ LP LP4 Adv. & ck. var. count & set fix pt.
Pt. ind. bit.
Var. 3 M 0 MCT
4 AT LVT7 TF2 65——— C.W,—> 3rd line file build-up
5 RJ 1TE E1 Add fl. pt. var. file —> Combination List
Fl1. 6 RJ LP LP1 Adv. & ck. var. count & set fl. pt. ind.
Pt. bit
Var. 7 TP TF2 Q 64-—— or 65--- C.W.— Qv (input var.
list S.0.)
10 RJ LO LOl 64-~- or 65— C.W.—> var. list S.0.
11 RJ LR LR1 Store XS3 sym. for Hdg. Edit
12 RJ SY SY1 Get next sym.
@ 13 EJ LX14 LB22 Sym. = comma?
14 EJ LX15 LB22 Sym. = semi-colon?
15 MJ O ZB12 No.== Alarm #10
CA MCl6
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IA
RJ
RJ

RJ

RJ
EJ

RJ
RJ

QJ
QJ
EJ
EJ
EJ

EJ
EJ

CA

Subscripted Variable Section

LEE

&

TAS

Lv12

LX16

Lvi2

SY
SY7
MD yes
SY11
ND yes

LX17
LX13
LX14
LX15
LX16

LD25

LO1
LP1

LR1
LY

LY45

SY1

LD10
ZB21
LY46

LR1
SY1
Q
LD15

Q
LD17

ND20
ZB27
LD12
LD12
yAY

ZC6

no

no

573

7T7===— CW —> Var. List S.O.
Adv. & check var. count & set Fl.
Pt. Ind. bit

Store XS3 sym. for Heading Edit
No. of subscripts—> Index ctr
(cl)

Zeroize count of subscripts proc-
essed

Get next sym.

Sym. = open parenthesis?

No=> Alarm #]1

Set subscript parenthesis level
= zero

Store XS3 sym. for Hdg. Edit

Get next sym.

Variable ind. — Q

Sym. = variable?

Digit or dec. pt. ind. — Q

Sym. possible = constant? (lst
char. = digit or dec. pt.)

Sym. = close parenthesis?

Sym. = A .? Yes =>Alarm #¥12
Sym. = comma?

Sym. = semi-colon?

Sym. = open parenthesis? Yes

m=p Alarm #13
No =% Alarm #14



11

12

13

16

17

— O

—H OO WY

i

ot
no

13
14
15

16
17
20
21

22
23
24

25
26
27

30
31
32

IA
EJ

TP
TJ
RJ
MJ
TP

QT
EJ
TJ
TJ
TJ

TJ

TP
TP
TP
TP

AT
RJ
TP
TP

ca

MD
LX12
RH

Lv2
SY5
TA

0
TA4
LV5
LV10
Lv7

LV6

LVS
0]
Lv43

0

SY10
MD21
LV1l

SY2
Lv12
TK

LV10
TE
TF2

0

SY10
ND11
MD33

yes

014
RH1

MD31 yes
TAl
MD17

ND7
MD15
21
ZD

ZE
ZF6

ZC21 no
TF

TF1
TF3
TK1
TF2
TE1
ND7

ZC21 no

Variable = "Tape"? Yes==>Alarm #15
Legal variable sym. (No; Alarm string-out
subs)

6 in "v"'—>A

No. char. in sym. > 6%?

Var. in Comb. List?

Not in list

Var. in list=>CW —>

lst two octal digits of CN —> A

64-=~ CW? (Fix Pt. Var.)
4-=== or 5---- CW? (Lib. Rtn. or
Pseudo Op.)

65--- CW?  (fl. pt. var.) Yes=>
Alarm #16

66--- C.W.? (function) Yes=p Alarm #17
77--- C.W.? (subs. var.) => Alarm #18
4=~ C.W.? (pseudo op.) Yes=> Alarm
#20

5-—-- CW? (library rtn.) = Alarm #19
Fix pt. var. ind. —= Q

Sym.= fix pt. var? No ==> Alarm #¥16

No. of words in file (3 in "u") —> l1st
line file build-up

XS3 sym. —>» 2nd line file build-up
Format (zero) —> 4th line file build-up
Obtain avail. last 3 digits for 64---

cw

64---- CN —> 3rd line file build-up
Add fix pt. var. file—> Combination List
64---- CW —> Qv (input for var. list
S.0.)

Fix pt. var. ind.— (
Sym.= fix pt var.? No = Alarm #16
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10
11
12
13
14
15
16
17
20

21
22
23
24
25
26
27
30
31

IA
TP

RJ

TP

TP
RJ

B

RJ

RA
RJ

EJ
EJ
EJ
MJ
1J

RJ
TP
RJ
EJ
EJ

cA

ND
SY13
ZF14 yes

RD
Sy2

RS2

RS3
oW

Z

LR

LY45
SY

LX14
LX15
LX13
LX17

LY46

LR
LY45
LY

SY

LX14
LX15
LX13

ND32

Q

ND2 no

RD1
RS4

RS
A

GW1
Lol

LR1
LV
SY1
LD11
LD11

ZB27 yes

ND20
ZF24
LD12

LR1

ND25
G
SY1
LB22
LB22
2G5
2G12

no

Superscript indicator —>Q

Sym.= Superscript const.; Yes = Alarm
#21

Const.= fix pt.? (No; Alarm in string-out
subs)

XS3 fix point constant — input conversion
routine

Convert XS3 const.—> octal

Octal constant — A

Constant — Const. Peoel & Const. CW
64=--- or 67=-===- CW — var. list
string-out

Store XS3 sym. for Hdg. Edit

Adv. count of subscripts processed

Get next sym.

Symbol = comma?

Symbol = semi-colon?

Sym.= End sent. sym ? Yes=> Alarm #12
Sym.= close parent.?

No = Alarm #22

Is this close subscript parent.? (i.e,
parent. on level zero)

Store XS3 close parent, for Hdg. Edit

No. of valid subscripts processed —> A
Correct no. of subscripts for subs. var.?
No=> Alarm #23

Get next sSym.

Sym.= comma?
Sym.= semi-colon?
Sym.= end sent. sym.? Yes => Alarm #24

No==> Alarm #25
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A

(Ref. by Alarm #17A & 26)

Subroutine to handle
arguments of function.

Variable Phase (Function Section)

LE

LO o1 66--- CW —> Var. list string-out

LP LP1 Adv. & check var. count. & set ind. bit
(f1. pt.)

LR LR1 Store XS3 symbol for Hdg. Edit

SY SY1 Get next sym.

LX16 ZG16 Sym.= open parent.? Yes=> Alarm
%26

0 MC13 No==>function symbol w/o arguments

LW26 LE11l

LvV12 LY47 Set function parent. level —> zero

Sz2 LY50 Function symbol —> temp.

SY [sy1]

LX17 LE20 yes Sym.= close parenthesis?

LX16 LE17 yes Sym.= open parenthesis?

LX12 ZG27 yes  Sym.= "Tape"? Yes=> Alarm #27

LX13 2633 yes Sym.= space-period ( A.)? Yes=>
Alarm #28

0 LE11

Ly47 Lvl Advance function parent. level by two

LY47 LE1ll . Close parent. for arguments of function?

0 [30000]

LE22

576



OJOo U WwWwiN - O

—

12
13

14
15
16
17
20
21
22
23

24
25
26
27
30

31
32
33

34
35

37
40
41
42
43

IA
RJ
EJ
TP

TP
EJ
EJ
EJ
EJ

MJ

" RJ

TP
TJ
RJ
MJ

QT
TJ
TJ
TP
TP

TP
TP
RJ

AT
RJ
SP
MJ
SP
MJ
TP
QJ
CA

LF
Sy
LX13
SY11

NF yes

SY7

LF13
LX14
LX15
LX16

LX17

Lv2
SYS
TA

TA4
LV5
LV10
Lv43

LV10

SY10
LF30
LV11

SY2

Tvio
VL&

TK

LV10
TE
TF2

TA4
SY10

NF26
LF44

yes

yes

yes

Tape Designation Phase

SY1

ZH

Q

LF4 nc¢
Q

LF6 no
ZH4 yes
ZH4 yes
ZH10 yes

ZH14 yes

ZH20
RH1

A

LF42 ves
TAl

LF26

Q

A

LF40 yes
ZH32 yes

ZH25 yes
ZT

Q

ZI no
TF

TF1
TF3
TK1

TF2
TE1
17
NF12
17
NF12

Q
Z1 no

Get next symbol

Sym.= " A ."? Yes => Alarm #29
Digit or dec. pt. ind. —Q
Tape sym.= constant?

Var. ind. —(Q

Tape sym.= variable?

Sym.= comma? Yes =>Alarm #30
Sym.= semi-colon? Yes => Alarm #30
Sym.= open parent.? Yes — Alarm
#31

Svm.= close parent.? Yes—sAlarm
%32

No = Alarm #33

Sym.= legal variable? (Alarm in
string~out subs)

5 in "y" —A

No. of char. in sym. > 6?

Var. in Combination List

Not in list

Var. in list=>CW > Qy

Ist two octal digits of CW — A
64--- CW? (fix pt. var.)

4---- CW?
#35

5e=== CW? (Lib. Rtn.) Yes =% Alarm #34

No => Alarm #36
Fix. pt. var. ind.— Q
Sym.= fix pt. var.? WNo== Alarm #36

No. of words in file (3 in "u") —>1st

line file build-up
XS3 sym. —> 2nd line file build-up

Format (zero) —> 4th line file build-up
Obtain avail. last 3 digits for 64-~-

CW

64--- CW —> 3rd line file build-up

Add. file to Comb, List
64--- CW —> "u" of A

64--- CW — "u" of A

Fix. pt. ind.— @
Sym.= fix. pt var.? No =>Alarm #356

ST7

Pseudo Op.) Yes=> Alarm
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&3

13
14
15
16

17
20
21

22

23
24
25
26
27
30
31
32

33
34

35
36

IA
RP
EJ
EJ
RJ

MJ
TP
RJ
TP
RJ

SP
TP

TU
RP
EJ
SP

TJ
TP

QJ
RA

SA
TV
TP
RJ
EJ
EJ
EJ
EJ

EJ

MJ
TP
zJ
CA

NF
20011
LX1
LX
RD

RS2
RS3
GW

WR

Tape Designation Phase (cont.)

[300007

WR1
WR

Lw24
NF26
WR
LW25
WL4
SY
LX13
LX14
LX135
LX16
LX17
UZ3

2135
NF37

yes

NF2
NFS
ZM

RD1

17
RS4
RS
A
GW1

17
WL4

NF14
NF16
NF26 yes
0

NF22 no

Q
M4

LV15

0
NF25
[30000]
SY1
NF35
NF35
NF35
2116

Tape sym.= XS3 {2,3,4,5,6,7,8,9,10
Tape number =1?  Yes=>Alarm #56
Tape number = fixed point? (Alarm in
string-out subs)

==> Alarm #37

Convert XS3 tape number.

Octal tape # —> A

Tape number —> const. pool & const. CW
=

67---—- CW  (const. tape #) —> "u" of A
Tape # CW  (67---- or 64----)—> S.0.
list.

Tape # CW  in Rewind List

Count of Tape # CW's in Rewind List
—> A

Max. no. CW's  in Rewind List (18yg)

(Q+) ==>Alarm #57 printout
(Q-) =>Printout made previously
Adv. (1 in "u"™ & "v") count of CW's

in Rewind List
Form next avail. add. in Rewind List

Tape # CN —> Rewind List
Get next symbol

Sym.= A2

Syn.= comma?

Sym.= semi-colon?

Sym.= open parent.? Yes —» Alarm
#38

Svm.= close parent.? Yes —>Alarm
#39

No = Alarm #40
Error count for sentence

Has there been error? Yes == Warning
#41
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N = O

SO W

10
11
12
13
14
15

16
17
20
21
22

23
24

25
26
27

IA
TP
SS
AT

ST
TU
TP
TP

1J
TP

RJ
EJ
EJ
EJ

EJ
EJ
MJ
RA
TP
RJ
MJ

RP
TP

Heading Phase (Edit Variable Names)

LG
LV17
WLS
LW21

Lv42
Lw22
WLS

Lw23

LY
SY2
LX13
SY
LX14
LX15
LX16

LX17

LX13
0
LG22

[30000]

LT
LYl

0
10025
Lvi2
LG30

A

1

LY2

LY3
LG22
LY
LYl

LG21 no
A

LJ

SY1

LG12 yes
LG12 yes
LG26

YA
LJ
234
Lv22
LT1

LT2
Lv32

LGT
LH
LY17

5 in "v" — A

(- #var.) x2 =3 "y" of A

(A) + add. in Hdg. List — preset add.
1st var. in Hdg. List - 4

Address lst col. Hdg. - 4 —> temp.
Preset add. of 1lst var. ind. word
Variable count —> index counter (C;)
Preset avail. add. in assem. blk.—>1Init.
add.

All variable names edited?

Sym.=" A ."? Yes —>End list string-out
Get next symbol

Sym.= comma?

Sym.= semi-colon?

Sym.= open parent.? Yes— Title or
column heading.

Sym.= close parent.? Yes — Alarm

#42

Sym.=" A."? Yes —» end list string-out
No = Warning #43

Adv. "u" of NI —> add. next var. ind.
word

Var. ind. word —> input edit. var.
subroutine

Edited variable — Hdg. List

Adv. avail. assem. blk. add. by 4 — add.
next var.

"

Zeroize assem. blk. (25g words)
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® &

® ® @@

w

21
22

23
24

25
26
27
30
31
32

33
34
35

37
40
41
42
43
44

IA
TF

TU
TP

RA
RJ
TP
TP
EJ
EJ
EJ
RJ
RJ

1J
TP

RA
TP
TV

RJ
RJ

EJ

EJ
EJ

MJ
RA
MJ
TP
RP
TP
RJ
RJ
EJ
MJ
CA

Heading Phase (Column Heading Section)

LH
GN4
LV30

Lw22
LY3

LY13
LP
Lvi2
GN4
LX20
Lv30
LV
LQ
GN

0

LY
Lw23

LH21
[30000]
LY15

LT
GN

SY

LX14
LX15
LX13
LX16
LX17

LY

GN4
10025

Lv12
LQ

GN
Lx21

LH45

A

LH21
LY2

LvV13
LP27
LY

LH16
LH34
LH41
LQ1
GN1
LH10
LH13
LYl

Lv22
LT1
LT1

LT2
GN1

Syl
LH25
LH25
LJ
LH36
ZJ13

ZJ17
LV
LH13

LH5
LY17
LQL
GN1
ZJ25
LH10

no

Get next character — A

Char.= open parent.? Yes — title
section

Preset "u" of TP —> Add. 1lst var. ind.
word -~ 1

Preset avail. add. in Hdg. List — add.
1st col. hdg. - 4

Set col. hdg. bit in hdg. ind. — 1
Adv. & ck. col. hdg. count

Set level indicator (C;) — zero

Char. = close parent.
Char. = open parent.
Char~ = "A "?

Store XS3 character for hdg. edit.
Get next char. —> A

Close parent. on level zero?

Preset avail. assem. blk. add. — initial
add.

Adv. "u" of NI — Add. next var. ind.
word

Var. ind. word — input edit col. hdg.
routine

Char. count —>input edit col. hdg.
routine

Edit col. hdg.

Get next char. (throw away close parent.)

Get next sym.

Sym.= comma?

Sym.= semi~colon?

Sym.= " A ."? — end list S.0.
Sym.= open parent.?

Sym.= close parent.? Yes — Warning
#44

No —> Warning #45
Adv. parent. level by 1

Char. — A
Zeroize assem. blk.
Store XS3 char. for Hdg. Edit

Get next char.
Char. = period? Yes => Warning #46
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®

® ®

IA
TP
RA

TP
TP
RJ

EJ

MJ

MJ
1J
RJ
EJ
MJ
RJ
RJ

ax

LI
Lv12
LY13
LV23
LvV20
Lw4
Lvi2
GN
LX20
Lv30
LV
Lo

LY

LY
GN
LX20

SY

LX14
LX15
LX16
LX13
LX17

N4
10025
LV12

GN
LX21

LI42

Heading Phase (Title Section)

LY
LV33
LY11
LQ10
LO11
LY15
GN1
LI16
LIl4
LI36
LQ22
LI6
LV
LI12
LI12
GN1
LI22
2332
LSl
6N1

syl
LI124
LI124
LI33
LI
ZK

ZK4
A
LH2
LY17
Q22
GN1
ZK13
LI7

Set level ind. = zero

Set title bit in hdg.indicator — 1
Preset index (C2)

Preset char. shift

Preset initial add. in assem. blk.
Zeroize char. count.

Get next char.

Char.= close parent.?
Char.= open parent.?
Char.=" A "?

Store XS3 character for title edit
-
Adv. parent. level by 1

Close parent. on level zero?

Get next char.

Char.= close parent.

No ==>Alarm #47

Edit and store title for edit

Get next char. (Throw away close

parent.)
Get next sym.
Sym.= comma?
Sym.= semi-colon?
Sym.= open parent.?
Sym.= " A ."?—> end list S.0.
Sym.= close parent.? Yes—s Printout
#48
No => Printout #49
—@

Zeroize assem. blk.

Store char. ( A ) for title edit
Get next char.

Char.= period? Yes=p Warning #30
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End List String-out

IA LJ
0 TP EW3 LY15 Add. of last entry in string-out —
temp.
1 RA LY15 LV15 1 in "u" & "v" adv. — initial add. for
headings in string-out.
TP LY13 Q Hdg. ind. — Q

2
3 QJ LJ4 yes LJ5 no Are there column hdgs.?

4 QJ LJ6 yes LJ13 no Is there title? (w/col. hdgs.)
5 QJ LJ16 yes LJ27 no Is there title? (w/o col. hdgs.)
6

gglle,

TV  LY15 LJ10
col. hdgs.
& var. 7 RP 30074 LJ11
names 10 TP LZ [30000] Hdg. list (title-col. hdgs.-var. names)
—>S.0.
11 TP LV37 WL6 Hdg. count (6010)———> S.0.
12 MJ O LJ33
6D Col.13 TV LYI5 LJ15
hdgs. 14 RP 30050 LJ25
& var. 15 TP LZ24 [30000] Hdg. List (col. hdg. and var. names)
names —> S.0.
Title€ 16 TV  LY15 LJ20
var.
names 17 RP 30024 LJ21
20 TP LZ [30000] Title—>S.0.
21 V.  LJ20 LJ24
22 RA LJ24 LV42 Adv. by 2010——a-Add. following title in
string-out
23 RP 30024 LJ25
24 TP LZ50 [30000] Var. names —>S.0.
6> 25 TP LV4l WL6 Hdg. count (40,,)—s S.0.
26 MJ O LJ33
g@ 27 V. LYI5 LJ31
ar. 30 RP 30024 LJ32
names 31 TP LZ50 [30000] Hdg. List (var. names) —>S.0.
32 TP LV42 WL6 Hdg. count (2039)—> S.O.
69 33 TU LY15 LJ34 Preset ™u" of NI—> add. of lst word of
hdgs. in string-out
34 CC 30000 LX22 Fast feed 1 sym. —> 1st char. of hdgs. in
string-out
35 RS LY15 LW16 No. of words in S.0. w/0o hdgs. —"u" &
"v" of A
36 AT WL6 Q No. of words in S.0. including hdgs.—s
Q
37 QT LV40 WL Word count—s “v" of 1st word of S.O.
40 RJ WI WT1 String-out—>tape
41 MJ O LA —>» String-out Exit
CA LJ42
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0
F1. Pt. 1
Ent. 2
3
Fix Pt. 4
Ent. 35
6
Delete 7
sym. 10
before [11
"Tape" }12
13
14
6D 15
16
Preset 17
at be- 20
gin 21
list SO
22
Preset 23
at 24
begin
list 25
S.0.
26
Col. 27
Hdg. 30
Ent. 31
32
33
34
35
Gd 36
37
40
0
1
2
3

Adv. and Ck. Var. (Col. Hdg.) Count Subroutine

IA
MJ
TU
TU
MJ
TU
TU
SP
TJ
MJ
RJ
EJ
EJ
MJ
AT
RA
TP
SP
TU

RA
TP
v

TU

MJ
SP
TJ
MJ
AT
TP
TP
TV

TP
TV
MJ
CA

IA
MJ
TP
RJ
MJ
ca

LP
0
LW
LW2
0
LW1
LW3
WL5
LV17
0
SY
LX12
LX13
0
LV
LP17
[30000]
LP17
A

LP23
[30000]
LW20

LQl11

0
LY14
WLS
0

LV
LW4
Lvi2
LW11

Lv23
LV20
0

LP41

Call Word — Var.

Lo

EW

LO4

[30000)
LP17
LQ3
LP6
LP17
LO3

0
LP15 yes
ZK17
SY1
LF
ZA13
LP11
WL5
LV
[30000)
17

LQ2

Lv22
LQL1
LQ1L

ZL2

LP36

0

LP32 yes
ZK26
LY14
LQ11
LY15
LQl

LY11
LQLO
LP

[30000]
EW2
EW1
Lo

Set up inst. for fl. pt. ind.
Preset add. of fl. pt. char. limit

Preset add. of fix pt. char. limit
Var. count —> A

5 > # variables?

No => Printout #51

Get next sym.

Sym. = tape? —>tape designation phase"
Sym. = " A ."? Yes=> Alarm #3

Adv. var. count — list string-out
Fix or fl. pt. ind.—» var. ind. word

Preset add. of char. count (var. ind.
word)

Adv. NI to preset next add. in assem. blk
Preset add. in assem. blk.

Preset ent. —> store XS3 char. for var.
name

Add in assem. blk.—> trans. inst. for
warning print

Col. hdg. count— A
# Variables > # col. hdgs.?
No =>Warning #52
Adv. col. hdg. count by 1
Preset add. in assem. blk.
Zeroize char. count
Preset ent. —> store XS3 char. for
column hdg.
Preset index (C2)
Preset char. shift

Exit

List String-out

Call word —"v" of EW2
Call word — string-out
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Preset
in

O~ s o~ ©

Preset
in var.
count

resel 10
in
Var.
count
rtn.
Preset 11
in
var.
count
rtn.
6 12
13
14
15
16
Col.— 17
Hdg. 20
Ent. 21
Title =22
Ent.
23
24
6 25
26
27

IA
MJ
MJ
TP
TJ
MJ
TU
RA

RS
SP

AT

1J

RA
TV
TP
MJ
TP
TJ
MJ

[TP

TJ
MJ
RA

TP
MJ
CA

Store XS3 Char. for Hdg. Edit

LQ

0

0
[30000]
[30000]
0

LQ2
(30000]

LQ10

[30000]

LY11
LQ11
LV16
LV17

LY15
LV14

LY15

LV34
LY15
GN4

LQ30

(30000]
[30000]
A

LQ5
7L
LQ6
LV

LV2
[30000]

[30000]

LO

LV15
LQ10
LY1l1

LQ

A

LQ25 yes
ZL10

Al

LQ25 yes
ZL20
LV

Q
LQ7

Input: XS3 char. in "v™ of A
"v" preset — LQ2 or LQ17
Char. count — A

2310 (278) > # char.?

No =>Warning #353

Preset "u™ of NI—> char. count add.

Adv. char. count by 1 in "v"

' Decrease shift count

Position char. in A

Char. — current word in assem. blk.

Current word full?
var. count routine)
Adv. current assem. blk. address
Reset shift count

Reset index

(index preset by

Char. count — A

2310 (27,) > # char.?

No =>Warning #54

Title char. count —> A (reset —> MJ-0-
LQ after printout; not preset, trans-
ferred from drum before operating)
119, (167g) > # char.?

No =>Warning #35

Adv. title (col. hdg.) char. count by

Ll

1 in "v
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OSC-~Jo U1 W~ O

IA
MJ
TP

TP

1J

T

L

QT
RJ

cA

LR

SY5
Sy2
LY12

T Y7oy

LY3
LV52
LQ

LR11

Store XS3 Sym. for Heading Edit

[30000]
LY12
LY3_
LR5
LR
6
Q
LQl
LR3

Input: XS3 sym. in SY2 # char. in SY5

# Char in sym. —> index ctr. (C3)
XS3 sym. —> temp,

All char. trans. —> Assem. blk.
Next XS3 char. in sym. —> "v" of (
XS3 char. —>"v" of Q

Store XS3 char. for Hdg. Edit
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w N

[5) B -N

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

IA
TV

Sp
DV

ZJ

RS
SP

ST
Sp
EJ
SA
DV

DV

TJ
TUO

TU

TU
TU

MPp
TV
Sp
SA
LT

RA
RA
1J

Sp
AT
TV

[RP
TP

0
LW14

LY15
LV31

LS5 yes

LS31

Q

LV
LY15
LV34
LV26
LVl

Lv2
LS17 no

LVl
Lw23

Lw4

0
LW4

w26

A

A
[30000]
[30000]
0
LsS27
LS30
LS31
LY11
0

Q
LW15
LS31

30000
LY20

Edit Title Subroutine

[30000]
LS31

0
Q

LS6 no
LV

Q
1

LY1l1
0
LS44
0
A

Q
LS37 yes

Ls23
LS27

LS30

LS25
LS27

LS30

LvV2
LS30
44
[30000]
[B0000]
Lv22
Lv22
LV
LS27 no
LS

20
LS42
LS43

LS]
[30000]

Preset hdg. list add. —> middle add. of
title
Char. count —> A
#char.; # fuil words in 1/2 title — Q

12
Is there partial word?
Adv. Q by 1 ==>total # words in 1/2
title — Qy
Decrease hdg. list add. —> add. initial
title word in hdg. list
(* words in 1/2 title) * 2 = total ¥ words
in title — A
# Words in title - 1 —> index ctr. (02)
# Char. —> A
# Char.= 11910
# Char. +3 —A
char.+ 3 — A

2

# Char. to shift — A
# Char. to shift = zero? No = shift 1
char.
2 > # char. to shift?
Preset "SP" —> add. of lst word in assem.
blk.
Preset "SA" —> add. of 2nd word in assem.
blk.

Preset "SP"—> add. of 2nd word in assem.
blk.

Preset "SA" —> add.
blk.

(# char. to shift) x 6 = shift count
Preset shift count in "SA"

Carrent title word from assem. blk.—— A
Position edited title word in AL

Edited title word —s hdg. list add.

Adv. "u" of "SP" by 1

Adv. "u" of "SA" by 1

Adv. "y" of "LT" by 1

All of edited title —> hdg. list?

of 3rd word in assem.

# words edited title —>™“u" of A

Add. "w" to dummy repeat

Preset add. of initial title word in hdg.
list

Trans. edited title —> hdg. list
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44 RP 30024 LJ
45 TP  LY20 LZ Trans. 11910 char. title—>hdg. list.
CA LS46
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N~ O

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

TO
TU
RA

TP

QT
EJ

TJ
TP
MJ
TP
RA

TP
SA
DV

J
TJ
TP
MJ
TP
RA

MJ
TP
RA

TP
T3
SA
MJ
CA

Edit Variable (Col. Hdg.) Subroutine

LT

0 [30000]
30000 30000]
LY2 LV23

A LU15

LY1 LU13

LY1 LU14
LU14 Lv22

LT1 0

LV40 LT1

Lv25 LU23 yes
LT24 no LT13 yes
Lva27 LT16 yes
LV26 LY1l1

0 LT20

LV LY1l
LU15 LV

LT1 A

LV26 0

LVl A

0 LU2

Lv31 LT33 yes
LV33 LT30 yes
LV26 LY11

0 LT35
LV1 LY1l
LU1S LV

0 LT35

LV LY11
LULS LV1

LT1 A

LV30 LU yes
LV 0

0 LUu2

LT41

Exit

Input

Adv. avail. add. hdg. list by 4 in "u"
—> add. next var. in hdg. list

Preset "v" of trans. inst.—>» add. next
var. in hdg. list.

Preset "SP" inst.—> add. next var. - 1
in assem. blk.
Preset "SA" inst.—> add. next var. - 1

in assem. blk.

Adv. "u" of "SA" by 1 —> add. next var.
- 1in assem. blk.

Var. ind. word —>

# Char. —> A_ & input line

# Char.= 23)q' (27g)?

Variable floating pt. quan?

1310 > # char,?

Index = 3 to trans. 4 words —> hdg. list
—>

Index = 1 to trans., 2 words —> hdg. list
Adv. "v" trans. inst. by 1 —> next add.
hdg. list

# Char. — A

# Char. + 3 — A

# Char. + 3; Quot — A

2
—>

12
1918 > # char.?

Inéex = 3 to trans. 4 words —> hdg. list
—>

Index = 2 to trans. 3 words —> hdg. list
Adv. "v" trans. inst. by 1 — next add.
hdg. list

q

Index = 1 to trans. 2 words — hdg. list
Adv. "v" of trans. inst. by 2—> add. in
hdg. list.

# Char. — A,

1510 > # char.?

%# Char, +1— A

> # char.?
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=)

&

et [ —
n

—
W

— —
(=)} (%]

17

IA
DV
LV1
DV
Mp
TV
TJ
TP
RA
RA

SP
SA

LT
RA
RA
RA

1J

Edit Var. (Col. Hdg.) Subroutine (cont.)

LU
LVl
LV1
LV2
LU4 no
A

A

Lv24

Lv12
0

LU13
LU14

(30000]
[30000]

0

LU13
LU14
LU15

LY1l

30004
[30000]

Lu27

A

0

Q

LU23 yes
LV2

LU14
LUL1 yes

A
LU14
LV22
LV22
44

[30000]

[30000]
LvV22
LV22
LV
LU13

LT
LU26

LU26

LT
[30000]

#char/2; Quot —> A

Quot + 2 —>A

(A)/6 => Rem. = # char. to shift — A
# Char. to shift = zero?

# Char. to shift x 6 = shift count — A
Preset shift count in "v" of SA inst.

T > shift count? (i.e.,# char, to
shift = 1)

Zero —> A

Adv. "u" of SP by 1 —> add. of lst var.
word

Adv. "u" of SA by 1 —> add. of 2nd var.
word

Variable word from assem. blk. —> Ap

Add. next word to AR & shift to position
in A

Edited word from assembly block —
heading list

Adv. "u" of SP by 1

Adv. "u" of SA by 1

Adv "v" of trans. inst. by 1—> next add.
in hdg. list

All words trans. from assem. blk.—> hdg.
list

Add. 1st word of var.
"u" Of TP

Add. for variable in hdg. list —> "v" of
TP

in assem. blk.—

Trans. words from assem. blk. —> hdg. list
w/o editing.
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>

o

o

(=]

-

=

Fixed Constants

-

11
12
77000
66000
65000
64000

0 F1. pt. ind.
0 Fix pt. ind.
44

36
27

27
15

14

167
170
24
74
77777

1N

24
50000
55000 0

550 0
55740 0

537 40000

QOO0 OMNOOOBROOOCOOCOOHOOOOHOOOWOOOOoOOOOo0OCOTr

0 40000
0 77
0 23

590

17 XS3 open parent.

1 XS3 space char. (A )

27 F1. pt. char. limit (23 = maximum # char.)

character



et
N=O~NouUudh W~ O

13

14
15
16
17
20
21
22
23
24
25
26

[

e

QOO O0OOCOOODOOODOWO

=

LW

Lvi2
Lv13
LV14
LvV21
LY20
LY24
LY30
LY34
LY40

Lw3

WL6

30000

WL
0

0

0
LY3
LY17

WP20000

0
LY21
L27

Relative Constants

SO0 C0

LY2

LY24
LY30
LY34
LY40
LO17
LY3

WL6

LZ12
LS
WL
LQ
LQ2
1744

LY17
WP
WR
SY1

Add. fl. pt. ind.

Add. fix. pt. ind.

Add. fl. pt. character limit
Add. fix pt. character limit

To preset add. in assembly block for
XS3 sym. or character store routine

To preset inst. to present add. in
assembly block. To preset add. of first
var. ind. word - 1

To preset EW3 —> Add. of 1st CW in
S.0. -1

Middle add. of title in hdg. list.

Initial add. in S.0. list

To preset add. in hdg. list.

To preset add. of var. ind. word
Initial address in assem. block
WP = max. no. of tape CW's in Rewind List
Initial add. in Rewind List
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O WND O

10

12
13
14
15
16
17
20
21
22

23
24

IA
04
05
06
o7
10
11
12
13
14
04
66
01
21
23
17
43
00
00
37

00
00
cA

LX

77777
777
77777
777
T
77777
7777
77T
777
03777
24523
22777
7777
77777
77777
77777
00000
00000
00000

00000
00000
LX25

Tt
77T
T
77777
77777
77777
77777
T

77777
77777

07777
7777
77777
77777
77777
77777
00043
00022
00000

00021
00023

XS3 Codes

+ Servo numbers

OO U WM~

TAPE

A

Comma symbol

Semi-e¢olon symbol

Open parent. symbol " ("
Close parent. symbol ")"
Close parent. char.
Period char.

Fast feed 1 sym. (packed to left w/zero
fill)

Comma character.
Semi~colon character
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Alarm
#1

Alarm
#2

Alarm
#3

Alarm
#4

Alarm
#5

Alarm
#6

Alarm
®Y

~SN R W~ O

IA
RJ
TP
RJ
MJ
RJ
TP
TP
TP
TP
RJ
MJ
RJ
TP
RJ
MJ
RJ
TP
RJ

MJ
RJ
TP
RJ

RJ
TP
TP
TP
TP
RJ
MJ
RJ
TP

RJ

MJ
CA

ZA
WA
PB
up2

WA
SY2
SY3
SY4
PB17
UpP2

WA
PC
UP2

WA
PC17
upP2
LY44

PD
P2

WA
SY2
SY3
SY4
PD17
UP2

WA
PE

up2

ZA43

WAl
UuP3
UP

WAl
PB22
PB23
PB24
UP3
UP
LB22
WAl
UP3

WAl
UP3
Uup
Lv
LB22
WA1
UP3
UP
LB22
WA1
PD22
PD23
PD24
UP3
UP
LB22
WAl
UupP3
UP

— Exit

—> Exit

—> Exit

Adv. Parenthesis Level
—> Var. Phase

—> Var., Phase

—> Var, Phase

—> Tape Designation Phase
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Alarm
#8

Alarm
#9

Alarm
®10

Alarm
#11

Alarm
#12

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

ZB
WA
SY2
PG
Up2

SY2
PG16
up2

WA
Sz2
SZ3
SZ4
PH
Up2

WA
LY16
PH13
UpP2
SY2

WA
LY16
PI
UpP2

ZB34

WA1
PG6
UP3
UP
LB22
WAl
PG23
UP3
UP
LB22
WAl
PHT
PH10
PH11
UP3

ZB25
WAl
PH20
UP3

LB23
WAl
PI11
UP3
UpP

|

Print hdg. & set error bit
Pseudo op. sym.—> printout

Printout #8

Print hdg. & set error bit
Library rtn. sym. —s printout

Printout #9
Print hdg. & set error bit

Symbol — Printout

Printout #10

Print hdg. & set error bit
Subs. var. symbol —> printout

Printout #11

Print hdg. & set error bit
Subs. var., sym. —> printout

—> Exit
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IA ZC

Alarm 0 R WA wal Print hdg. and set error bit
#13 1 TP LY16 PI31 Subs. Var. sym. —> printout
2 TP PI21 UP3
3 RJ  UP2 UP Printout #13
4 RA  LY46 LV Adv. subs. parent. level by 1
5 MI o LD12
Alarm 6 RJ WA WAL Print hdg. & set error bit
#14 7 TP  SY2 PJ3 Illegal sym. —> printout
10 T LY16 PJ12 Subs. var. sym. —» printout
11 TP PJ UP3
12 RJ  UP2 Up Printout #14
13 M0 LD12
Alarm 14 RJ WA WAl Print hdg. & set error bit
#15 15 TP LYL16 PJ24 Subs. var. sym. —> printout
16 TP PJ14 UP3
17 R} UP2 Up Printout #15
20 M 0 LF
Alarm 21 RI WA WAl Print hdg. and set error bit
#16 22 TP SY2 PK15
23 TP SY3 PK14 Symbol — Printout
24 TP SY4 PK17
25 TP LYI16 PK4
26 TP PK UpP3
27 RJ UP2 UP
30 MJ 0 LD12
CA ZC31
IA 7D
Alarm O RJ WA WAl Print hdg. & set error bit
®17 1 TP  SY2 PK25 Function symbol —> printout
2 TP LY16 PK32 Sub. var. sym, —s printout
> 3 RJ SY SY1 Get next symbol
4 EJ LX16 ZD11 yes Sym, = open parenthesis? (i.e,, are there
arguments w/function)
3 TP PK21 UP3 Parameter for #17 — Uniprint
6 RJ UP2 up Printout #17
7 TP  SY2 A Current sym, — A
10 MJI O ID13 —> Subs, var. section
11 TP  PK22 UP3 Parameter for #17A —> Uniprint
12 RJ UP2 Up Printout #17A
13 RJ [E21 LE6 Delete arguments of function
14 MJ O LD12 —> Subs. var, section
CA ZD15
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Alarm
#18

TP

ZE
WA
SY2
LY16
SY
LX16
PL
up2
Sy2

PL1
up2
Lvi2
Sz2
SY
LX17
LX16
LX12
LX13

LY47

LY47

WA
LY30
PJ14
up2

WA
LYS0
PI
P2

ZE41

WAl
PL6
PL14
SY1
ZE1l
UP3
UP

LD13
0P3
up
LY47
LY50
SY1
ZE23
ZE25
ZE27
ZE34

ZE15
ZE15

LD12
LV
ZE15
WAl
PJ24
upP3

LF
WAl
PI11
UP3

LA

yes

yes

yes
yes

no

Print hdg. & set error bit
Latest subs. var.—> printout
Prior subs. var. —s printout
Get next symbol

Symbol = open parenthesis
Parameter for #18 —> printout
Printout #18

Current sym. — A

—> Subs. var. section
Parameter for #18A —> Printout
Printout #18A

Set parenthesis level = zero
Latest subs. var. sym. —» temp.
Get next symbol

Sym. = close parenthesis?
Sym. = open parenthesis?
Sym. = "tape"? yes = printout #15
Sym. = space-period ( A .)? yes —»

printout #12

Close parent. for subscripts? (level
zero)

Adv. parent. level by 1

Printout #1535
—> Tape designation phase

Printout #12

—> Exit
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Alarm
%19

Alarm
#20

Alarm
#21

Alarm
#22

OO LN~ O

IA
RJ
TP
TP
TP
RJ
MJ
RJ
TP

™™D
ir

TP
RJ

RJ
TP

TP
TP
TP

MJ

TP
TP
TP
TP
TP
RJ
TP
M
CcA

ZF
WA
SY2
LY1l6
PM
UpP2

WA
Sy2
LY16
PM15
up2

WA
SY2
SY3
Sy4
LY16
PN
Up2

WA
Sz2
SZ3
Sz4
LY16
PO
Up2
SY2

ZF35

WAL
PM5
PM13
UP3
)3
LD12
WAl
pPM23
PM31
UupP3
P
LD12
WAl
PN14
PN15
PN16
PN4
UP3
up
LD12
WAl
PO13
P0O14
PO15
P07
UP3
UP
A
LD13

Print hdg. & set error bit
Lib. rtn. sym. —> printout

Printout #19

Print hdg. & set error bit

Printout #20

Print hdg. & set error bit

Print hdg. & set error bit
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Alarm
#23

Alarm
#24

Alarm
#25

Alarm
#26

Alarm
#27

Alarm
#28

IA
RJ
TP
TP
RJ
MJ

TP
TP

MJ
RJ
TP
TP

RJ
TP
TP
RJ
RJ
RJ
RJ
RJ
MJ
RJ
TP
TP
MJ
RJ
TP
TP
RJ
MJ
CA

G
wa
LY16
PO17
up2

wa
LY16
pPp
UupP2

WA
LY16
PP23

WA
Sz2
PQ
UP2
LE11
LR
LE21
LR

WA
LY50
PQ15

WA
LY30
PR
up2

2G40

WAL
P27
UP3
P
LB22
WAl
PP15
UP3
UP
LA
WAL
PP36
UP3
ZB24
WA2
PQ5
UP3
UP
LE7
LR1
Syl
LR1
LB22
WAL
PQ27
UP3
LB22
WAL
PR12
UP3
UP

—> Var. phase

—> Exit

Save arguments of function

—> Exit
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Alarm
#29

Alarm
#30

Alarm
#31

Alarm
#32

Alarm
#33

Alarm
#34

Alarm
#35

IA

RI

nv

TP
RJ
MJ
RJ
TP
RJ
MJ
RJ
TP
RJ
MJ
RJ
TP
RJ
MJ
RJ
TP
TP
RJ
MJ
RJ
TP
TP
RJ
MJ
RJ
TP
TP
RJ
MJ
CA

ZH
WA
PR21
UP2

WA
PT
Up2

WA
PT21
up2

WA
PU
Up2

WA
SY2
PU21
P2

WA
Sy2
PV
Up2

WA
Sy2
PV24
up2

ZH37

WAl
PU30
UP3

LA
WAl
Pv12
UP3
up

WAl
PV36
UpP3
P
LA

—> Exit

—> Exit

—> Exit

—> Exit

—> Exit

—> Exit

—> Exit
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Alarm
#36

Alarm
#37

Alarm
#38

Alarm
#39

Alarm
#40

Alarm
#41

IA
RJ
TP
TP
TP
TP
RJ
MJ
RJ
TP
TP
TP
TP
RJ

RJ
MJ

TP
RJ

RJ
TP
TP
TP
TP
RJ
MJ
RJ
TP

MJ
CA

ZI
WA
SY2
SY3
Sy4
PW
Up2

WA
5y2
SY3
SY4
PX
Up2

WA
PY
up2

WA
PY24
up2

WA
SY2
SY3
SY4
Pz
Up2

WA
SA
up2
0
Z141

WAl
PW16
PW17
PW20
UP3
UP

WAl
PX15
PX16
PX17
UP3

LA
WAl
UP3
UupP
LA
WAL
UP3
Up

WAl
PZ14
PZ15
PZ16
UP3

WA2
UpP3

—> Exit

—> Exit

—>» Exit

—> Exit

—> Exit

—> Exit
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Warn-
ing
#42

Warn-
ing
#43

Warn-
ing
#44

Warn-
ing
#45

Warn-
ing
%46

Warn-
ing
#47

— =

ww%NNMMMNMI\Dt—'I—'I—'HH
[\ NN WD~ OO UMW O OB WND—O

33
34
35

IA
TP

MJ
RJ
TP
TP
TP
TP
R3

MJ

TP
RJ
MJ
RJ
TP
TP
TP
TP
MJ

TP
TP
RJ

TP
RJ

WA
SAlb
Uup2

WA
SY2
SY3
SY4
SB

1TD9
Ul'a

WA
SC
P2

WA
Sy2
SY3
SY4
SD

WA
SE
up2
LX13

WA
SE16
Up2

ZJ 36

WA2
UP3

WA2
SB26
SB27
SB30
UP3

1D
UL

WA2
UP3
uP

WA2
SD26
SD27
SD30 .
UP3
ZJ15

WA2
upP3

SY2

WA2
UP3

Print hdg.; do not set error bit

—> End list string-out
Print hdg.; do not set error bit

Symbol —> printout

—> End list string-out

—> End list string~out

Symbol —> printout

—> End list string-out
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Warn-
ing
#48

Warn—-
ing
#49

Warn-
ing
#50

Alarm
#51

Warn-
ing
#52

IA
RJ
TP
RJ
MJ
RJ
TP
TP
TP
TP
RJ

RJ
TP

MJ
RJ
TP
TP
TP
TP
RJ

TP
RJ

K
WA
SF
up2

WA
SY2
SY3
SY4
SF22
up2

WA
S6
up2

WA
Sy2
SY3
SY4
SG15
up2

WA
SH
up2

ZK32

WA2
UpP3
Up

WA2
SF47
SF30
SF51
UuP3
up

WAZ2
UP3

WAl
SG31
SG32
SG33
UuP3
up
LP11
WA2
upP3

—> End list string-out

—> End list string-out
Print hdg.; do not set error bit

Print hdg.; set error bit

— Var. count subroutine
Print hdg.; do not set error bit

— End list string-out
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Warn- O
ing#33 1
Preset 2
in var.
count 3
rtn.
4
)
6
7
Warn- 10
ing 11
#54 12
13
14
15
16
17
Warn- 20
ing 21
#55 22
23
24
25
26
27
Alarm O
#56 1
2
3
Alarm 4
#57 )
6
7
10

IA
RJ
RP
TP

RA

TP

RJ
TV
RJ
RP
TP

RA

TP

MJ
RJ
RP
TP

TP
RJ
TP

CA

IA
RJ
TP
RJ
MJ
RJ
cC
TP
RJ
MJ
CA

ZL
WA
30004

[30000]

SH32

SH14
up2
Lwi7

WA
30004
LY20

SI116

SI
up2
LW17

WA
30024
LY20
SK15

SK
Zr2v

ZL30

WA
SL
UP2

WA
WR
SL21
UP2

M1l

WAZ
ZL3
SH32

LV50
UP3

LQ1
LQ
WA2
ZL13
S116

LV50
UP3
LQ1

WA2

ZL23
SK15
LV50

UP3
UP
LQ22

WAl
UpP3

LA
WAl
LV13
uP3

NF26

J

|

Truncated var. name (23 char.)—>
printout

Put open parent. preceding var. name in
printout

Reset ent., —> LQ

Truncated column heading (23 char.)—>
printout
Put open parent. preceding col. hdg. in
printout

Reset ent. —> LQ

Truncated title (20 words) —> Printout
Put open parent. preceding title in
printout

Reset to by-pass printout for remaining
char. of title

NB —> this instruction used to reset
by preceding instruction

—>Exit
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~NoObkwh=O

List String-out Alarm Texts (Alarm Heading 2710)

IA
40
71
66
24
65
34
24
30
30
30
30
01
50
66
45
40
26
50

PB
PB1
51542
24523
52523
01246
54656
54342

01665

01463
27220
65660
65305
26300
01263
30272
PB20
51506
66210
0

0

0
01244
01702
25463
51012
34656
777
PB33

16
72101
02101
02454
50131
60170
42546
10125
46566
10154
15131
06630
15051
33026
27777
13
56624
17777
0

0

0
75150
45434
06501
53001
63027
7777

112 REAzZDERREERAHORAS

LI el - P R
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Printout #1
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Printout #2
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et et et B e et
SO W= OO0 WO

NN DN
W= O

40
30
01
50
47
47
24
30
25
66
54
31
30
51
26
40
51
24

71

01
27
01
30
67
52
24
30
30
47
24

25
CA

PC
PC1
50270
65305
26300
25514
51503
54342
65016
30014
30272
30656
01653
50263
66012
45302
PC20
52305
54305
65346
33342
65015
52543
30270
24274
50660
25652
66302
54342
21012
24546
51503
54342
65016
30014
30272
PC43

16

15131
0663¢C
16573
60124
20170
42546
65101
63465
20101
60151
05066
00150
63330
72201

00152
06633
52101
63301
05166
02630
12573
42426
10165
65434
70170
42546
45252
50124
20170
42546
65101
63465
27777

HEEPEEEPEP D ARDUDHEERERO QOFRMIHAEEE =R Z[DM
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Printout #3
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Printout #4



SN oUW~ O

~N~ouobwnn— O

10

12

IA
40
26
52

71
66
30
34
30
30
47
24
30
25
66
40
65
21

21
32
65
30
30
CA

1A
40
52
33
22
34
54
32
66
30
01
24
CA

PD
PD1
46516
24543
30653
34663
01265
65525
50320
50012
24546
51503
54342
65016
30014
30272
PD20
73472
01777

01244
01346
01665
01463
27227
PD32

PE
PE1
24543
30653
54302
50320
27210
30210
01525
54467
01010
34543
PE13

16

53001
05066
46501
35167
15454
15027
15152
45252
50124
20170
42546
65101
63465
27777

55146
77777

75130
63047
10125
46566
Tt

12

05066
06501
63027
17151
16624
15051
45152
30101
10152
02722
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=>ERYT® DT
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Printout #5

Printout #6

Printout #7
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10

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

IA
40
52
01

73
01

21
32
24
66
01
46
22
40
46
73
34
47

21
32
24
66
01
65
CA

PG
PG1
65306
51523
34515
47255
T

01244
01702
25463
51010
01012
34656
T
PG17

34255
01545
50300
25514

01244
01702
25463
51012
01010
66302
PG32

15

72751
05424
00165
14621
e

75150
45434
06501
10101
53001
63027
7777
13

42454
16766
16573
62101

75150
45434
06501
53001
14634
72277

Printout #8
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Printout #9
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~N oL O

IA
40
26
47
32
51

46

22
40
65
34
70
46

21
31
30
51
01
52
33
01
54
24
27
30
34
CA

PH

PH1 12
51474 72401
34656 53450
01315 14646
71345 03201
24543 42425
30210 17777
0 0

0 0

0 0
(Cee( (e0e(
PH14 22
67256 52654
52663 02701
24543 42425
30210 17777
0 0
01505 16601
51464 65171
27012 57301
52305 00101
01010 10101
24543 05066
30653 46522
65672 56526
34526 66501
65656 74730
01665 10125
01473 46565
50322 27777
PH36

C 0
M I
¢ A
0O W
vV A
L E

77
S U
I P
V A
L E
, A
F O
E D
0P
A A
P A
H E
A S
R I
A S
D A
E A
I N
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Printout #10
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40
30
01
50
47
47
67
52
54

22
01
66
30
30

27
40
o1
24
30
47
67
52

22
CA

PI
PI1
50270
65305
26300
25514
51503
25652
66650
01777

01010
01015
01513
50663
01505
33302
22777
PI22

52305
54305
65346
51503
25652
66650
01777

777
PI33

20

15131
06630
16573
60124
20165
65434
13151
707

10101
43065
10165
05026
16601
64530
17777
11

00152
06633
50124
20165
65434
13151
T

T
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Printout #13
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SN WN~O

40
65
21

21

51
25
66
01

22
40
71
66
24
65
32
26
01

CA

PJ

PJ1 13
73472 55146
01777 7T
0 0
01245 25230
546350 12447
50320 16567
65265 43452
65013 15154
77777 T
0 0
et [N
PJ15 11
51542 72101
24523 02101
52523 02454
01244 75150
01656 72565
54345 26665
31515 40177
0 0
T 77T
PJ26
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Printout ¥14
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40
65
34
51

01
27
01
34
34
01
01
25

22
40
40
31
51

21

26
01

22
01
01
24
50
52
o1
CA

PK

PK1 20
67256 52654
52666 50131
54017 T
0 0
34502 64667
30016 63330
31465 12466
50320 15251
50660 10101
01010 10101
70245 43424
46302 10177
0 0

0 0

0 0
eeee eee(
PK23 11
PK23 17
67502 66634
50210 17777
0 0
01244 75150
01656 72565
54345 26665
31515 40177
0 0
01010 10101
01010 10101
01010 10101
54326 74730
66650 16567
30543 14667
67652 27777
PK42
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Printout #16

~Nnw
~
-] T
~

1 DeDDroeme Do
~1or :§:>D>E><Dna R

-
-
~N11
-3
-3

Printout #17
#17A

s mpDappp>r mova=g Do
NCREDBDIDH®EO 1 44
S>> qunzg A

~J
~Ncatm

-
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40
40
65
34
70
46

21
32
26
01
01

22
65
34
51

54
01
33
22
CA

PL
PL2
PL2
67256
52663
24543
30210

01244
01656
54345
31515
01010

T
67256
52666
54014
65660
34242
50516
30264
777
PL26

14
24
52654
02701
42425
17777

75150
72565
26665
40101
10101

77701
52654
50131
62466
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Explanation of Indicators, Counters, Temporaries, etc.

LYO Index counter (C.) ~(¥ subscripts)
1 Avail. add. in assem. blk. ("u" & "v")
2 Avail. add. in hdg. list.
3 Temp. or add. for 1lst col. hdg. in hdg.
list - 1
4 Indicator 1lst var.

00 |<fl. pt. ind.
40 |j<—1{ix pt. ind.
5 Indicator 2nd var.
6 Indicator 3rd var.
7 Indicator 4th var.
0

1

char. count

1 Indicator S5th var.

1 Index counter (CZ) -~ (#char. in assem.
blk. word)

12 Index counter (C,)

13 Heading indicatof
1st bit = 1 ==>col. hdg. presena
2nd bit = 1 = title present

14 Col. hdg. count

15 Char. count (v) or string-out count ("u"
& ")

16 . Current variable XS3 symbol

17

20

21

22

23

24

25

26

27

30

31 T Assembly Block (258)

32

33

34

35

36

37

40

41

42

43 J

44 Parenthesis level

45 Count of subscripts processed

46 Subscript parenthesis level

47 Function parent. level (subs. var.
within subs.)

30 Function symbol or subs. var. within

subscript sym.
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PRINT STRING-OUT

Print string-out uses three lines of GN (Get Next Character Routine) with
the following understanding concerning their function., GN2 holds the buffer
input VK address in u and v of the line from which the last character has been
obtained. GN3 holds the shift that has been needed to extract the last
character., It will vary from 6 to 448‘ GN6 holds the number of the blockette
from which the last character has been obtained., This number varies from O to
5 for the 6 blockettes of the block of input data.

When the Print Routine has been entered from CT, Control Routine, the di-
vider following PRINT is the last character, It should be a space, but what-
ever it is, it is not included in the group of XS3 codes stored in the output
for later conversion and printing,

The current line containing the last character is replaced by a line in
which 77's replace all characters already obtained from it. GN3 is used to

make up the masking QS instruction to secure this replacement.

The current blockette is examined from the last line backward to find the
last line in the blockette which is not a line of spaces. From the address of
this line is subtracted the address of the current line to get the number of
lines of print data to be transferred to the buffer region output, VN. A
search for /A . is made of the last two lines in the blockette that are not
lines of spaces. If a /A\.is found, the Print String-out is terminated., If
it is not found, the first line of the next blockette is examined, If this is
a line of spaces, all lines from the second on to the last line of the block-
ette which is not a line of spaces are transferred to the output. IF this next
blockette first.line is not a line of spaces, it is assumed to be a line num-
ber, and this causes a termination of the Print String-out.

Continuing in this manner, each blockette is successively examined until a
A .is found as indicated, or until a line number is found in the following
blockette., However, if or when print data in 6 blockettes has been transferred

to output, the routine is automatically terminated.

When the routine is terminated, GN2 is set to the address of the first line
of the blockette following the last one from which data has been transferred,
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GN6 is given the proper number of this blockette. The exit to the Control Rou-
tine eventually puts future analysis in the Get Next Sentence Routine. This
routine checks GN2 against a set of addresses of blockette first lines and if
an equality is found, gets the next sentence from the blockette in which the
address in GN2 is found, Otherwise, if no equality is found, the Get Next Sen-
tence Routine gets the next sentence from the following blockette. Following

a print instruction, of course, such an equality is always found.

When blockette 5, the last of 6 in the block, is one of the group examined,

a new block of data is read in by the routine and GN2 and GN6 reset as needed.

When a print instruction is set on the Unityper, a line number goes in the
first 6 places on the first Unityper line., The tab key should be set and used
for all runover lines so that a hanging indention of 6 spaces starts each run-
over line, Failure to do so will cause a premature termination of the Print

String-out and an error print-out originating from a string-out subroutine,

Preferably words should be set right out to the end of any one Unityper
line without any excess spacing., No hyphens should be used to break words at
the end., If all of a word does not go in one line, as many letters as possible
should be put on the top line and the remaining letters should start on the Tth

position following the 6 spaces in the runover line.

However, the routine does not require such close typing right out to the
end preceding a runover, Much of the excess spacing that might be put in by
ragged indentions on the right is eliminated by the routine. As much as 5
spaces may be left to occur in the print-out by the present system of assem-
bling data from blockettes. If excess spacing is left starting from the Tth
position on, or if excess spacing is left between words in a line, such excess
will be fully duplicated in the final print-out.

A .'s, as explained, when occurring in the last two non-space-filler words
in a Unityper line or blockette, have the same effect of ending a sentence as
in the rest of UNICODE. However, their use elsewhere in the print-out data
does not have this effect because this data is not examined symbol by symbol.
The blanket rule of eliminating AL's, except at the end of a sentence, prevents
possible confusion concerning their use, Likewise, they may be eliminated from
the end of a Print instruction since a following line number in the next block-
ette serves the same purpose of termination, However, their inclusion at the

end speeds up the program,
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Flow Chart for PRINT String-Out Routine Page 1 of 2

Replace with 77°s all Find last word in| |[Compute number
characters in current current blockette| |of words in block-
line except those fol- that is not a ette to be trans-
| lowing PRINT and the —9<::)*>1ine of spaces. [ |ferred to output
divider following it.
Y

Count of no. Transfer signifi-

blockettes cant words of

examined blockette to out-

put

Have 6 blockettes Is this the No IS.A.. %n last. No
been examined? last blockette 2 significant lines
in buffer of blockette?
| Yes
Is thls the la Set up indicators
blockette in for string-out
buffer region? control

Yes

Setup indiecators
for string-out

control
Read in new Up count of words
block of data in output
Setup indicators Write block of Exit
for string-out string-out on
control tape
Setup for examin- Is 1st line of Yes Up count of
<::>%>ing next block- blockette a line words in out- -—>(::>
ette of spaces? put
Is A, in last Read 1n new Is 1st line of Yes
significant lines block of data block a line of .
of blockette? spaces?
Yes No
Setup indicators Setup for
for string-out examining next
control blockette

®
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Flow Chart for PRINT String-Out Routine-Cont. Page 2 of 2
Flow Chart for Subroutine that looks for A ., in Two Lines

Is there a A to
rightmost pasition

on next %o last
. line

: Is there a A . Is there a , in\ Yes
Set up to examine P
lastI;ignificant ""(i:gn line? N0 {leftmost position
line on last line?

Yes

6€9

Yes : No

Exit Exit 1/

Set upto examine
next to last
significant line

Is there a Z:T\\ No Exit
in line? 4//

Yes




PRINT STRING-OUT REGIONS

RE
RE
RE
RE
RE
RE

RE
RE
RE
RE
RE
RE
RE
RE

VN3507
WT3207
VK3317
GT21
GN1324
CT714

PS4400
TZ4445
HT4477
NR4527
VR4551
BB4562
ZP4605
WP4631
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Print String-Out

IA PS
0 MJ o CT Exit
1 TV GN2 PS7 Current address to v of PS7
2 TP GN3 A .
3 DV Zp A } 5'%15—’A
4 SA BBl6 17
5 TU A PSé Getting proper mask into Q
6 TP 30000 Q
7 QS ZP23 30000 Replacing eurrent line with 77S and any
characters other than divider to be
printed
10 TP ZP6 WP5 Clearing counter of blockettes used
11 TP ZP14 WP6 Number of lines accumulated (4) to
line accumulative counter
12 TP GNé6 A Blockette count to A
13 SA BB15 17 Getting address of address of last line
14 TU A PS15 of current blockette to u of PS15
15 SP 30000 17 _
16 TU A PS17 Getting address of last line of current
blockette to u of PS17
Loop to find (17 TP 30000 A Contents of last line of current
last line in a blockette to A
blockette that< 20 EJ ZP2 PS22 Is it a line of spaces?
is not a line |21 MJ O PS24
of spaces. 22 RS PS17 ZP3 Reducing u of PS17 by one
\23 MJ O PS17

(24 TU PS17 WPl
Computation of |25 LQ WPl 25
number of lines| 26 QT ZP4 WP1
to be trans- 27 TV GN2 WP2
ferred to VN < 30 TP ZP4 Q

from VK block- | 31 QT WP2 WP2

}
ett 32 IN A A }
| }
)

Address of last significant line in a
blockette to WPL,

Current address to v of WP2 and v of A

LLLLL

Number of lines in blockette to be
transferred to WP2
Setting up u of PS43 so that right

33 AT Pl A
\34 AT ZP1 Wp2
35 LA ALT 17

36 TU A PS43 number of lines will be transferred to
37 RA PS43 ZP12 output region
40 TU GN2 PS44 Setting up u of PS44 so transfer to VN
can be started

41 TV  WP6 PS44 3 Getting right address in VN to which
42 RA PS44 BB20 transfer of lines is to be made
43 RP 30000 HT Transfer of excess-three-coded lines of
44 TP 30000 30000 print data to output region

CA PS45

IA TZ Number of lines accumulated plus number
0 RA WP6 Wp2 of lines transferred from last block-

ette gives total accumulated in WP6 to
Total number of 1ines in output
to first line of output,
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Setting up GN2
to proper 1lst

line address of
uext blockette
to be examined

10
11
12

13
14
15
16
17
20

21

23
24

\25

27
30

31

(=) ] B WO

10
11
12
13

14

RJ
MJ
RJ

TP
EJ

SP
AT

RJ

TP
EJ

TP
SA

SP
AT

RJ
RA
RA

CA

IA
RA
EJ
TP
EJ
RA

v
RJ

RJ

TP
EJ
AT

RJ

WT

HT24

Zp2

BB
BB

TZ25

GN2
30000
Zp2

GNé6
BB21

30000
30000

TZ25
GN2
WP6

TZ32

HT
WP5
Zp
GN6
ZP13
GN6

BB22
NR

TZ2235

GN6
ZP13
ZP1

TZ25

WT1
PS
HT20
A
TZ26
17
GN2

TZ17

J

TZ14
A
TZ27

A
17

TZ23
TZ24
17
GN2

30000

1217
ZP15
WP2

PS12

ZP1
fiT11

o)
HT25
ZP1

NR1
NR2

TZ217

HT16
GN6

TZ220

)
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Getting output written on tape

Exit

Getting new block read in and getting
GN6 reset to zero

Is 1st line of new block a line of
spaces? If not, it is assumed to be a
line number and print is terminated

Putting O VK VK into GN2

Setting up GN to proper 1st line ad-
dress of next blockette

Is 1st line of blockette a line of
spaces? If not, it is assumed to be
a line number and print is terminated

Getting address of address of 1st
line of current blockette to Ay
Setting up u of next 2 instructionsto
this address of address of 1lst line.
Address of 1st line to Ay

Address of 1st line to GN2 both in u
and v

Setting up GN2 to proper 2d 1line ad-
dress of blockette to be examined
Bringing up accumulative addition to
date of number of lines in output

Counts no. blockettes used

Have 6 blockettes been used?

Is this the last blockette in the
block?

Adding one to ordinal number of
blockette to be checked

TZ12 to v of NR1

Check to see if AA. is in last block-
ette in last 2 significant lines.
If not, return to TZ12.

Setting up GN2 to proper lst line
address of next blockette

Is the current blockette No. 5 and
hence the last one in block?
Increasing blockette number by one as
we go on to next

Setting up GN2 to address of 1st line
of blockette next to be examined by
String-out Control



15 M 0 TZ

16 RJ HT24 HT20 Getting a new block of data in
17 \JJ 0 TZ7
20 TP BB17 GT3 Reading in another biock of data
to VK
Getting new 21 RA 13 ZP1 Keeping up count of number of bhlocks
block in. 22 RJ GT2 GT read in by string-out

23 TP ZP6 GN6

24 MJ O 30000

25 TV BB6 NR1 TZ4 to v of NR1

26 RJ MR NR2 Check for A . in last 2 significant
lines in blockette. (Goes to TZ4 if
no A . is found)

27 M 0 HT16 Returns here if /A . has been found

CA HT30
JA NR

0 M o 30000 Exit if a A . is found

1 M 0 30000 Exit if no A . is found

2 SP WP1 17 Address of last significant line of

3 T0 A VR3S blockette is sent to u of VRS

4 RJ VRO VR Check for A . in last significant
line

5 TU VR5 NR7

6 TP ZP5 Q Check for . in leftmost position on

7 QT 30000 A last line

10 EJ ZPT7 NR12

11 M 0 NR17

12 TU VR5 NR15 Cneck for A\ in rightmost position

13 RS NR15 ZP3 on next to last significant line

14 TP ZP16 Q
15 QT 30000 A
16 EJ ZP1 NR
17 RS VR5 ZP3 } Check for A . in next to last

20 RJ VRO WR significant iine
21 M 0 NR1
CA NR22
IA W
0 TP 2ZP14 WP Index 4 to WP
1 TP ZP10 WP4 Mask to WP4
2 TP ZP11 WP3 A . to WP3
3 L9 WP3 6 A . shifted 6 places
4 1O WP4 6 7777 shifted 6 places
Loop teo 5 QT 30000 A Portion of line is masked out
locate A . 6 EJ WP3 MR Is it equal to A . in shifted
7 IJ WP VR3 position?
10 MJ O 30000
CA VR11
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VK120
VK144)
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VK117
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-~

ZP15
VK
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TZ212
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1
10101
0
77777
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0

0
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01 . 0
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5
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1

77
T
7T
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7777
T
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Address of beginning lines of
blockettes in input

Addresses of last lines of blockettes
in input

Address of address of last line of
1st blockette

Used to help to get proper mask for
changing 1st line of blockette that
is to be printed

Parameter to use GT in reading in
another block

Address of 1st line of output
Address of address of lst line of 1st
blockette

Line of spaces
Masks

Period
Mask
A

Index

Masks



S W= O

Temporary Region -~ WP

Index for search for A.

Holds address of last significant line in blockette
Number of lines transferred per blockette

Holds A . shifted for comparison

Holds mask shifted

Counter for number of blockettes examined

Number of output lines - accumulative
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IF STRING-OUT

There are two separate analyses in this routine - one of the first clause
started by IF subroutine and the second of one or two succeeding clauses start—
ed in IU subroutine. Each of these control routines has in turn several sub-
routines which handle different facets of the string-out.

Examples of typical IF sentences are shown below:

24, If X < Y jump to sentence 7, if X > Y jump to sentence 74,

if X = Y jump to sentence 32,5 A .
36. If X > = Y jump to sentence 65, if X < Y jump to sentence 44 A.
13,1 If X NOT = Y jump to sentence 2, if X = Y jump to sentence 36 A .

12, If X > Y jump to sentence 6, if X < =Y jump to sentence 52 A.
11, If X =Y jump to sentence 41, if X NOT = Y jump to sentence 31 A.

40.4 If X < Y jump to sentence 30, if X = Y jump to sentence 4 A,
76. If X =Y jump to sentence 50 A.
72.3 If X < =Y jump to sentence 42 A.
21,2 If X (i,j,k,1) > Y(i,j) jump to sentence 3, if X(i,j,k,1) <
=Y (i,j) jump to sentence 5.2
Only one set of variables or constants is permitted in any one IF sentence.
Each of the first five examples above exhausts all the possible relations

between X and Y, No duplication of relations is permitted in separate clauses.

Throughout this write-up the set of variables or constants will be referred
to as X and Y, X being the left-hand value and Y the value on the right of the
relation symbol, 1In actual use, of course, X and Y may assume any and all of
the combinations of letters and figuresthat constitute variables and gonstants.
No distinction is made between X and Y. Restrictions on any one apply equally
to the other.

X and Y may be numbers in scientific notation form. The latter ideally
is a number in decimal form between 1 and 10 times a power of 10, Actually
any number up to 12 decimal digits is permitted to be the left-hand member of
a scientific notation number. Other variations taken care of by the program
are revealed in the examples given below:
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1.234 e 34
3.4567235641 * 10
6.8924 * 10 POW 29
9.67 * 10 poW '8
8.3276 ¢ -23
-5.298765 * 10 33
2.3678987654 * 10 -16

20

4.7 * 10722

3,56 * 10 >3
2.6784 ¢ 739
2.6784 & -39
2.6784 ¢ =7

3.3786 * 10 23

The asterisk, used as a multiplication sign in UNICODE, is the only binary
operator permitted in the IF sentence, and it is only allowed in scientific
notation., Note that the superior negative sign may be used in front of the
power of 10 instead of the regular negative sign, but the superior sign may not
be used in front of the left-hand member of a scientific notation number,
Following an asterisk 10 must appear. The next number is assumed to be the
power of 10 whether superior or lower-case. Following e (exponent) the next

number occurring is assumed to be the power of 10,

Too high a value of exponent may give a floating-point number which is too
large to represent. Ordinarily such a number would cause a machine fault and
stop. A subroutine IQ is used in this connection to locate such discrepancies,
avoid the machine-faulting stop, and give an error print-out. See separate

write-up on this subroutine,

No expressions are allowed in the IF sentence. No plus signs are permitted.
The absence of a negative sign indicates positive, Thus, some examples of what

X and Y may not be are: a + b, a -b, a/b, Z+ a * b, a2. b2, a3/2.

If such evaluations are to be compared, they must be computed separately
by other instructions first and then referred to in the IF sentence by the
simple variable to which they have been equated,

In the following chart are given the rélétion éymbols pefmitted by the

IF routine. NOT, occurring in the second position of a symbel set, is not
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acceptable, Thus, NOT NOT is not acceptable, but other double-up relation
symbols are interpreted as single symbols. For example, << is taken asmean-~
ing < ,If NOT oceurs alone as a single relation, it is accepted without error
reference with the printw~out: (NOT) interpreted to mean (NOT EQUAL).

Code Figures
Preferred Assigned
Form Acceptable Variations to Relations
< < <
> > > 4
< = = < NOT > 5
NOT = <> >< NOT 6
> = = > NOT < 7

The code figures assigned to these relations are used by the routine to
check on non-duplication of relations and to facilitate the reversal of a
relation symbol when needed. 6 - {2.3,4} = {4,3,2} and 12 - {5,6.7} 5{?,6,5}
This enables < to be changed to > and £ to 2 , and vice versa, = is never
changed to NOT =, and vice versa. A total of three single-relation code
figures is always 9 when all possible relations of X and Y have been postulated
and there is no duplication. Similarly, the total of a double-relation and a

single-relation, non-duplicating symbol is 9.

The X and Y initially examined in the first clause form the set that is
stored for later comparison in the running program. The sets of X and Y that
appear in the second and third clauses are compared to the first set as a
check on the validity of the sentence.

Ideally any set of X and Y should be repeated with the same order and with
the same set of signs in the second and third clauses as it had in the first.
If care is taken to do this, the routine operation is speeded up. However,
failure to do this does not necessarily invalidate the sentence, If it can be
done without changing the meaning, the program will reverse the relation symbol
to correct altered order and signs. See section describing technical operation

of JF for details on the theory back of relation-symbol reversal. An example
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and -Y < X in the second clause. The routine interprets the latter as X> -Y,

and stores the > symbol in output.

If the second or third variable set cannot be equated to the initial set
by a consistent sign change, an error print-out will occur, All that is
stored from the second and third clauses of an IF sentence for use in the
running program are the line numbers to which jumps are to be made and the

relation code figure for the second test, if any.

No more than two tests are needed in a running program for an IF sentence.
A third IF situation following two tests is always an unconditional jump.
Similarly, if the first test is for a double relation, its failure makes a
second IF hypothesis true, necessitating an unconditional jump, and vice versa,
In the last situation VN6 and VN7 (the second test and line number storage)
are left empty, VN1O gets the line number of the unconditional jump, and VN4
and VN5 take the first test code and line number, respectively. See attached

sheet explaining output.

To return to additional specifications in writing X and Y, a superior minus
sign is not permitted to indicate negative value of X or Y. If an absolute
sign has already appeared, a negative sign following it will be ignored since
the absolute sign negates its meaning. An absolute sign causes the indicator
for such to be put into the proper line, regardless of the previous appearance

of a negative sign.

An absolute sign appearing in front of a2 variable or constant applies only
to that variable or constant. The absence of a closing absolute sign after
the value is not noted. However, the appearance of a élosing absolute sign
causes a check to see if an open absolute sign has been recorded. If not,

there is an error print-out.

Only a single value is stored for a function in UNICODE, The use of a
variable function in an IF sentence presupposes its computation or read-in via
a previous instruction. Hence arguments following a function, whether of
constants or variables, are ignored both in analysis of the first clause and
in analysis of the second and third clauses. Also differences between these

superfluous arguments between clauses are not noted.
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If either X or Y is a fixed-point variable, the other must be a fixed-
point constant or fixed-point variable. If either X or Y is a floating-point
variable, the other must be a floating-point number or variable. Based upon
such considerations, the routine translates numbers to octal or floating point,

gives them call words, and stores them in list CL.

If both X and Y are constants, they are sent to the subroutine IT, where
an immediate comparison is made of them. If the test shows the relation true,
the sentence is changed to a jump sentence and the string-out output modified
accordingly. G9 (see print-out schedule) alerts the operator to this decision

without error reference,

If the test fails, a jump is made to the beginning of the IF routine and
the remaining sentence clauses (if any) are processed as a separate IF sentence.
This is the reason recognition of the IF symbol is built into the first part

of IF string-out.

If specific sets of arrays of values of unknowns are to be compared, sub-
scripted variables should be used. Up to four subscripts may be used for each
variable. Subscripts in an IF sentence may not be expressions. However, a
subscripted variable used for X or Y in the second or third clauses must agree
in every particular with that used in the first clause. As an example, sup-
pose "X(i,j,k) <Y(i,j,k,1)" is in the first clause; X(i,j,k) and Y(i,j,k,1)

must also appear in the second and third clauses.

All print-outs include as a first element, Sentence (IF), where the
dash indicates a line number which will be typed out. Some print-outs merely
give information on how the program has handled an unusual situation. These
do not cause a reference to the error routine or termination of the IF
string-out. Other print-outs are accompanied by an error reference but not
termination, The more serious type includes both error-referencing and IF
string~out termination. Some without built-in termination are used most of
the time with external termination. In the attached chart of print-outs,
subscripted G's are assigned for simplification of following technical

description of the segments of the IF string-out,
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Built-In If
Error Reference | Identification Print-Out Termination
G1 Sentence (IF)
V4 Gy Inconsistent sign change J/
G3 Symbol rejected
G4 Disallowable character in
q/ Exponent
/ G, Incorrectly written
Gé Scientific notation in-
v/ correctly written 4/
v/ G7 OPen absolute sign
missing
.G8 TO should follow jump
G9 Becomes Unconditional
Jump to Sentence
G10 Space period occurs
before sufficient data
given
G11 Comparison symbols
v/ ambiguous V/
G Set of variables differs
/ 12 £ Tmitia ot
V from initial set \//
G13 (NOT) interpreted as
(not equal)
G14 Fixed and floating point

values are not comparable

*The symbol being examined when this print-out occurs is given here,
It indicates how far in the sentence analysis has gone before external

termination.
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IF Control

IF subroutine is the control of analysis of the first clause of the IF
sentence. Tt clears VN output lines (except for first four) and clears tem-
porary storage lines VN71-121. See attached charts for explanation of data
stored in these addresses. VN71~121 is used first to accumulate data on X.
Then this data is transferred to VN40-70, leaving VN71-121 for use in accumu-
lating data on Y.

The divider routine II is set up so that it can be entered only once
without error during the first-clause analysis. The first two symbol output
lines are sent to temporary storage. A pseudo-op indicator is put in VN33, if
needed.

Recognition of , ; IF ( causes a return to the SY referencing instruction
that gets the next symbol. A . recognition sends analysis to the IK termi-
nation routine, If the symbol is a constant, control goes to IE. IG takes
over for a fixed-point variable and IH assumes control for all other variables.

A character not identified causes print-out Gg and then a return to get
next symbol.

IK~- /A . Termination

Zero value is checked for successively in VN5, VN4, VN14, and VN24., If
found in any, print-out Gy ensues with termination. If not found, WT, the
tape-write routine, is referenced to get completed data written on tape before
return to CT, the String-out Control Routine.

From the analyses of the second or third clauses, an entry is made to
IK14. The absence of zero in VN10 sends the routine to the loop mentioned
above. If a zero is found in VN10, a check is made if VN34 equals 00 00003
00000. If yes, Gy occurs with termination. If no, VN7 and VN6 are succes-
sively examined for zero. If found, Gy occurs with termination. If not
found, a jump is made to the loop of zero checking described above.

IE Constant Analysis

Reference is made to RB for checking validity of a constant. A constant
indicator is stored in VN31 for X and VN32 for Y.
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If the number of characters is > 6, the number is converted to floating
point via proper subroutine, Also, a floating-point constant indicator is
filled with 40 0 0. This is necessary because a floating-point number may
be zero and its presence as such in regular floating-point location could not

be recognized.

Either a superior or regular dash is permitted to indicate a negative sign
following e or * in scientific notation., Failure of a figure to follow this
sign causes Gb. 10 not following * causes G,. 10 may not be a superior figure.
After 10, there may be POW, but after this either a negative sign or figure

must be next to avoid Gé'

An exponent is checked by RD subroutine, If superscript, it is sent to

IN, the Superior to Lower-Case Translator, where G, may occur. See separate

4
write-up on this subroutine.

The exponent is then converted to octal by use of RS subroutine and trans-
ferred to proper input line IQ2 either as a positive or negative number. After
checking and conversion to floating point in IQ (see separate write-up), the

number is changed to negative, if desired.

Failure to find an open absolute sign when a closed one has shown up

causes G..
7

A relation symbol < , > , =, or NOT causes a jump to II subroutine., JUMP
symbol sends control to IJ subroutine. Characters ( ) , ; initiate a return
to beginning of loop to get next symbol. An unrecognized symbol causes G3
without termination. This loop, starting at IE115, is used frequently as an

exit by other subroutines.

IG--Fixed-Point Variable Analysis

After a reference to RH to check for validity of variable, the call word
is obtained from TS if it is there, or from TA when it is in the Combination
List. If the call word is not in the latter or the pseudo-op list, it is
secured by adding 64000 to a number put in A by RJ tk tkl, It is then
added to the combination list by using TF and TE. Explanation of uses of

these routines is found in separate writé-ups on each,
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IH and IL~-Floating-Point Variable Analysis

On entry to IH, two separate courses are taken, depending on whether the

sentence is within a pseudo operation or not.

If a subscripted variable is identified, the modulus (the number of words
stored for the variable) is assigned a call word, and this call word put in
the u position of an output line., In the same word in the v position is put

the number of subscripts.

The format of the data on a subscripted variable obtained from the combi-

nation list is as follows:

TA4 0 0 (call word)

TA5 0 (modulus) (number of subscripts)

TA6 0 (2d subscript (1st subscript multiplier)
multiplier)

TA7 0 0 (3d subscript multiplier)

The proper multipliers for the subscripts of variables not in the pseudo-op
list are obtained from region TA by means of a small subroutine entered via 2
one-shot RJ switches. The order of entry (only three for any set of sub-
scripts) determines whichmultiplier is secured- The Constant ¢all word assigned
to it is then transferred to the u position of the output line. The v position
of this line is later filled with the call word of the fixed-point variable or

constant involved.

The call word of the pseudo-op subscripted variable is in the form O O
T6ZRR where Z is the number of subscripts and RR the current pseudo-op variable
number, Thus, if 3 single-valued variables have been assigned positions in
the pseudo-op list, (0,1,2), RR will equal 3. The routine extracts the Z and
sets up an index for processing the subscripts. To the extracted RR is added
63000. This number becomes the call word of the subscripted variable, The
number of subscripts is added to 630RR to give a call word assigned to the
modulus. The call words of the subscript multipliers start with (630RR + 1).
As subscripts are encountered, they are supposed to have call words starting
with (630RR + Z + 1), Below is given an example of pseudo-op input region
for the case of three subscripts,

654



Assigned Call word

630RR Subscripted variable
630RR + 1 IM - 1st multiplier
630RR + 2 JM - 2d multiplier
630RR + 3 Modulus

630RR + 4 Subscript 1

630RR + 5 Subscript 2

630RR + 6 Subscript 3

A subscripted variable in a pseudo operation may be a regular floating-
point variable or pseudo-op variable. Whichever it is, it may have fixed-
point variable subscripts located either in the pseudo-op list or combination
list. If these subscripts are found in neither list, they are assigned call
words in the 64000 range and put in the combination list. Note that if a

subscript is a constant, it will not be in the pseudo-op list.

If a subscript of a subscripted variable fails to be either a constant or

a fixed-point variable, G. occurs with termination.

5
When the call word of a nonsubscripted variable has been stored, it is
examined to see if it is that of a function. If so, analysis goes to an IL
exit subroutine in which any arguments that might be inadvertently put follow-
ing the function are ignored. Exits and print-outs are the same as those in
the IE exit subroutine, If the call word is not that of a function, the exit

from IL is made via the IE exit subroutine,.

IT--Relation Symbol Analysis

No more than one entry can be made to this routine during an IF in-

struction. A second entry causes G. with termination, Failure to have a

5
second relation symbol in the clause follow immediately after the first will
create this error, A "NOT" occurring in the second position causes the same

error termination,

The data gathered on X is transferred by this coding from VN71-121 to
VN40-70 and the first region is cleared for succeeding data to be gathered
onY, ' ) - R T I '
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IJ--Jump Subroutine

Failure of the next symbol to be "TO" causes Gg without error reference.
A loop of symbol recognition similar to that used in the separate jump in-
struction string-out is included at the start., See the write-up on this

routine. Failure to meet the specifications of the loop causes G. with

termination. Getting the assumed line number into proper form teriinates

this first loop and may cause error print-outs explained in the line-number-
routine write-up. Regardless of what happens in the line-number routine,

its output is transferred to VN5 and the string-out continued. The referenced
number is sent via IX routine to reference list IZ where it is later given

a call word by other routines.

Variables or constants X and Y are compared in the second part of this

subroutine. Combinations of floating-point and fixed-point values cause G14.

Fixed-point numbers or those assumed to be such are not translated from
excess—-three decimal code until the analysis of this subroutine. Then they
may be translated either to octal or floating point, depending upon the nature

of the corresponding variable or constant.

VN1l to VN30 output lines are now filled with the data that has been

gathered in the temporary storage regions.

The closing loop checks for parentheses, comma, semicolon, space period,
and IF, 65 ensues with termination if none occur. Recognition of IF sends
the analysis to IU, the beginning control routine for analysis of the second

clause,

IU~--Second and Third Clause Control

The absolute sign indicators for X and Y are transferred to the temporary
storage lines directly above the excess-three representation of X and Y,
respectively, Thus 11 identifying lines on each of X and Y are in one location
for future reference,

Exits from this control routine are IY, IY33, JB, and IK14, depending on
whether X or Y is a constant, fixed-point variable, or floating-point variable,
or whether A . has been encountered. Temporary storage region VN150-164 is
cleared for gathering of data on X or Y. G3 occurs without error reference for

an unrecognized symbol.
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IY-~Number Analysis

This routine (the counterpart to IE) has similar checks on scientific

notation., G, or G12 follow a misuse of the latter. Excess-three storage of

6
data on X and Y is continued in it. The exit loop is in JB6-JB17 and is
shared with variable subroutines. G3 occurs if indicated following use of
this loop.

JB--Floating-Point Variables

If a floating~point-variable symbol is not found in either the combination
list or the pseudo~op list, it cannot be the same as any of the symbols en-

countered in the first clause. Hence 612 follows.
Excess-three representations of subscripts are stored in VN156-161.

The exit loop sends analysis to JC for a relation symbol, JF for a jump
symbol, and IK14 for A, Additional errors and print-outs are similar to
those of IH and IL,

JC--Relation Symbol Subroutine

Count and storage of excess-three relation symbols is the function of this
routine, Also data on X is transferred to VN130-144, and region VN150-164
is cleared for use of Y data accumulation. If two relation symbols have been
found, control is transferred to IU5 to get next symbol. Otherwise, the jump
is made to IU6 since an unidentified symbol has still to be examined. G5
followed by termination occurs if routine is referenced twice in a single

clause analysis or if second symbol is “NOT",

JI--Relation-Symbol Check

Referenced from JF, JI examines the count of relation symbols, checks
their consistency with previous counts, and assigns a code figure to the symbol
either in VN6 or temporary location JI123 if all relations have been used in

a sentence, An accumulative excess number (over 3) of relation symbols causes

Glrl.
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JF--Second Jump Subroutine

Let us call the X symbol the second or third time through X2 and the Y

symbol Y This routine compares excess-three data gathered on X2 in VN131-141

9
with similar data gathered on X the first time through. If an inequality is
found, Y2 data in VN151-161 is compared to X data. Similarly, as the situation
requires, Y data is compared with Y2 data and later, if needed, with X2 data.

Next signs are compared.

Since the only values obtained from the second and third clauses other than
the line numbers are the relation symbols, it was convenient in a few lines to
use a theory of symbol reversal to correct what might ordinarily have been
errors in position and sign of variables. X(s) means sign of X. Following

are the rules that govern such reversal.

Symbo1l
Variables Signs Reversal
X(s) = X2(s)} No
X = X2 Y(s) = Y2(s)
Y = Y2 X(s) # Xz(s) Yes
Y(s) # Y2(s)
X(s) = Y2(s) Yes
X = Y2 Y(s) = X2(s)
Y = X2 X(s) # Y2(s) No'
Y(s) # X2(s)

All sign combinations other than the above cause G Failures to find

equality of {X,Y} with {X ?,

2,Y2} , exclusive of sign, in any order causes G

After symbol reversal, if needed, the relation codes are compared for

12°

uniqueness and internal consistency., A loop to get the line number operates

similarly to the one in 1J,

If VN10 has been filled with a line number, the next loop is the final
exit., If only VN7 has a line number, a loop is entered which, on recognition
of an IF symbol, will send analysis back to IU2 for the third and final
analysis of an IF clause. The final exit loop permits only a closed paren-
thesis and AA. The other loop permits ( ) , ; A. IF., Failure of either to

recognize a symbol causes G5 with termination.
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Prior to analysis of the third clause, this routine puts 00 00003 00000
in VN34,

This indicator is later used to check if sufficient data is given

in the third clause to complete the sentence string-out.

B W NN = O

10
11
12
13

14
15

16
17

20
21

22
23
24
25

27
30
31
32
33

Output VN
0 0
Line Number
IF7T777777
0 0
0 u
0 0
0 u
0 u
0 u
0 0

u

0 0
0 u
O u
0 u
0 0

34

< < = <« <

Number of lines of output in v

Name of instruction
v = call word of line number,

Holds code figure 6{2,3,4,5,6,7} to indicate
relation test

Line number of sentence to be jumped to on
first test.

Holds code figure in v for second relation
test

Holds line number of sentence to be jumped
to on second test

Holds line number of sentence to be jumped
to unconditionally

u = Call word of modulus. v = number of sub-
seripts of X

Negative value desired if 40 0 O, other-
wise cleared

Absolute value desired if 40 O O, other-
wise clear

Call word of X

u = call word of I multiplier. v = call word
of I

u = call word of J multiplier, v = call word
of J

u = call word of K multiplier. v = call word
of K
v = call word of L

u = call word of modulus. v = number of sub-
scripts of Y
Negative value indicator

Absolute value indicator
Call word of Y

call word of subscript multipliers
= call word of subscripts of Y

<=
non

If X is a constant, 40 O O, otherwise clear
If Y is a constant, 40 O O, otherwise clear

Pseudo-op indicator, 40 0 O, otherwise clear
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40
41
42

(43

44
45
46
47
50
51
52
| 53
54
55
56
57
60

61

62

63
64
65
66
67
70

130
131
132

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

150
151
152
153

9

*Temporary Storage in VN

Floating-point constant
Fixed-point constant in excess-three
Used in making call word of multiplier

Indicator of fixed-point variable (40 0 0)
Holds absolute-sign indicator during comparison

sy } Excess-three representation of variable
sy3

Sign of exponent indicator (40 0 0)

Exponent of 10 in excess three

Subscript 1 in excess three

Subscript 2 in excess three

Subscript 3 in excess three

Subscript 4 in excess three

u = call word of modulus; v = number of subscripts
Negative sign indicator (40 0 0)

Absolute sign indicator (40 0 O0)

Call word in v

u = call word of I multiplier; v = call word of I
subscript

u = call word of J multiplier; v = call word of J
subseript

u = call word of K multiplier; v = call word of K
subscript

v = call word of L subscript

Index for subscript assembly

Count of relation symbols

First relation symbol

Second relation symbol

Floating-point constant indicator (40 0 0)

Negative sign indicator (40 O O0)
Abso]ute sign indicator (40 O O0)

2
5y

sy3

Excess-three representation of variable
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(134 154 ] Sign of exponent indicator (40 0 0)
135 155 Exponent of 10 in excess-three
] 136 156 | Subscript 1 in excess-three
137 157 Subscript 2 in excess-three
140 160 Subscript 3 in excess-three
L 141 161 | Subscript 4 in excess-three
142 162 Count of relation symbols
143 163 First relation symbol
144 164 Sz2cond relation symbol

*Braced portions are those compared during analyses of second and third
clauses to determine equality of variables.
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Scientific Notation Checking Routine

The purpose of this routine is to check the size of a number in scientific
notation form and then convert it to floating point. If it is too large for
floating-point representation, the error routine is referenced and the following
error print-out is given: Sentence ( )——-Absolute Value of Number

Too Large., If too small, the floating-point representation is set to zero

and this print-out oceurs: Sentence ( )-—Absolute Value of Number

Too Small--Given Zero Value, In the latter case, the error routine is not

referenced.

To use the routine a number to the left of e or * is first converted to
floating point by use of the “excess-three decimal to floating-point™ routine,
This floating point number, either positive or negative, is put in input line
I02. The exponent of 10 after conversion to octal by means of the proper
routine is put in input line IQ3. It also may be either positive or negative.
Instruction RJ IQ IQl1 then performs the check and, if the absolute value of
the number is not too large, puts the correct floating-point representation
into IQ2 as the output.
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Superior To Lower-Case Translation of Figures

Input to this routine is one line of superscript figures packed starting
at the left with 77 fillers at the right. No characters other than superscript
figures are permitted. Thus periods are not allowed, and only integral figures
are translated. Both the input and output are in excess-threedecimal code.
The input line, in2, becomes the out tion of the referencing

instruction, RJ in inl.

If the first character on the left is 77, no translation is performed.

The input line, in effect, is untouched.

If a character is not a figure or a 77, the error routine uz is refer-

enced and there is a print-out: Sentence ( ). Disallowable

Character in Exponent . In the last blank is given the print-out of the
character., This print-out occurs for every erroneous character in the line
prior to the first 77, When a 77 is encountered, no further analysis or
translation of the line occurs. What has been translated is packed at the left,
and the balance of the line is retained the same as it was in the original

input,
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$99

IF Control Routine

learing output and
0 temporary storage

Number of lines (34)
to v of first line
of output

Set up 1lst line of
II divider routine

l

Pseudo-op indicator
to last line of out-
put if within
pseudo-op

Mlines >

Flow Charts for IF String-Out

Symbol .
words in temporary
—)@—)Get next symbol to A >

IK Termination A . Routine

Set negative sign 2 Yes

indicator

No

as a first test

Has an absolute
sign been used?

Store 1st two symbol Ts symbol Ye
storage v i IF?
No
Is symbol Yes
A L?
No No

es Is symbol a
negative sign?

as a first test
relation been
supplied?

line number been
supplied?

I Se
Has the call Yes/ Has the call @6—
word for X word for Y been

been given? given?

t absolute sign
indicator

No No Yes

Write completed
data on tape

Error reference and
print-out: Sentence
(IF) space period
occurs before suffi-
cient data given

s this the
third clause
under analysis

Has a second
test line number
been given?

Has an unconditiona
@ number been given?

Yes

Has a 200 test
relation indicator
been given?

Yes

No

Yes /Is symbol an
absolute sign?

No

Yes Is
symbol ( ?

No
Yes “Is symbol
a constant?

No

es / Is symbol a fixed -
point variable?

|No
Yes / Is symbol a floating
point variable?

No

Warning Print-out:
Sentence (IF)
symbol

rejected —
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IE Comstant Routines

Check if constant
is a valld fixed -
point figure

Is X being
exdmined?

No

Put coastant indi-
cator for Y in
output

No

Complementing Subroutine

Is: negative sign
indicator set?

lm

Complement floating
point figure

Yes 3

output

Put constant indi-
cator for X in

store

Convert figure to
floating point aund

Put floating-point
>t indicator in stor-
age

Storing fixed-pt.
excess-three figure
in temporary

Get next
™1 symbol

negative sign?

§ symbol a neg-
ative or superior

Get next
symbol

- ®

Set exponent
negative-sign
indicator

J

Get next
symbol

Changing fixed-pt,
number to a floating-
Ppt. number, storing
and setting floating-
point indicator

Store figure in
temporary storage

Is symbol made

Check if symbol

point number

superior figures?

is a valid fixed-

of Convert no, to X3
es| decimal lower case

number

Convert number
to octal

Is sign of exponent
negative?

Get next Is symbol
symbol an e?
Yes
9

Complement floating-
point figure if

negative sign indi- @
cator is set

62
N
Changing fixed-point °
figure to floating-pt. "
Ye storing, and setting d Get next Islgyn;hol
floating-point indi- symbol
cator Yes
Get next
symbol
Is symbol
DL POW?
Yes
Convert scientific
Complement hotation to a floating
number point number

Complement floating.point
figure if negative sign

indicator is set
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Constant Termination Loop

(::}——a Get next
symbo 1

Is symbol an
absolute sign?

Is symbol

)(y 3?

Is symbol No Is symbol Is symbol
<> = not? JuMP? AL?

Yes Yes

Yes

Has an open
absolute sign been ) Ye€S
used?

No

Error reference and

print-out: Sentence

Warning Print-Out:
Sentence
(IF) open_ —a<::> (::)‘—- ¢IF) symbol
absolute sign missing rejected

IG Fixed-Point Variable Routine

Check if symbol

Set fixed-pt.
is a valid

variable indicator

Is sentence Is symbol Get next call word

variable

within pseudo-

in temporary op?

in Combination

No | ¢ 64, 65, 66 type Adding in 64000 to
List

form call word

Yes Yes

Adding symbol and call
Call word to word to Comb. List

Is symbol in
pseudo-op list?

storage

Yes

Pseudo-op call
word to storage
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Ye

IH and IL Floating-Point Variable Routines

Set Check if valid Is sentence within
<::>ﬁ’ et ups floating-point pseudo-op?
variable

v

Set
ups

Combination List
symbol search sub-
routine

G

s/ Is subscript index
zero?

No

Call word of multi-
plier to u of a stor-
age line

L
xID

Call word of a
subscript to v of a
< storage line

;LNO

ub script index

s

r

Subscript index

[<o

Y

Yes Is symbol in pseudo- Yes
op list?

&No

Set Call ward
ups to "QD

storage

Combination List
symbol search
subroutine

Is subscript

index zera?
No
1

Call word of multi
plier to u of a stor-
age line

Call word of a
subscript to v of a
storage line
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Yes

Is symbol a pseudo-op L
subscripted variable? in storage.
set up.

No

0 Call word No., of
of modulus sub=-

seripts

formed and put

Index

/Call word of multi~

plier to u of a stor
age line for pseudo-
op

—

Call word of sub-
script to v of a
storage line

function?

<::> No( Is symbol'a

)

Yes

Get next

symbo1l

Is symbol
() 4o 7

Yes

No

zera?

Is subscript index ) NQ()

Yes

(9
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s symbol an

No I
9 absolute sign?

Yes

No

Is symbol
< > = NOT?

% Yes

JUMP?

Is symbol\ No

Yes

Is symbol space No
period?

g

% Yes

sign been used?

@s an open absolu@ No

! Yes

Is symbol an argument \ No/ Is symbol an argument) No
variable of afunction?

constant of a function®

fYés

Error reference and
print-out: Sentence
(IF) Open

absolute sign missing

®

f Yes

Warning Print-Out:
Sentence
(IF)

symbol
rejected

27
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Combination List Symbol Search Subroutine

Is symbol

in No
Combination List?

Yes

Obtain a call word for
variable and store in
a temporary location

Add file on variable

to Combination List

y

Call word
locati

to temporary

on

Is symbol a sub- No
scripted variable?

Yes

3

ulus
formed and

0 Call word No, of
of mod- sub-

storage., Index set up.

scripts
put in

4

Exit




Subroutine to put call word of subscript multiplier (not for a pseudo-op sub variable) to
u of a storage line

1-shot 1-shot

Tteh i Lol i from dimension list
switch jum switch<jum r—> ,
to d‘))p to (31i] P

Extract 3rd multiplier

—

Extract 2nd mylti-

plier from dimension
list

1.9

Extract 1St multi-

plier from dimension_;43§5)

list

Obtain and store call
word for multiplier
30 in u of a storage line

3 Subroutines to put call word of a subscript to v of a storage line:

2 - Checking if fixed-point variable is in pseudo-op list and getting call word, if sa.

Is fixed-pt, variab

le\ Yes |Call word to v of a

No

Exit
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1-Handling subscript if a constant and checking if it is a fixed-point variable
Check if symbol

Get next symbol Is symbol
)( ) 1 ?

Yes

Is symbol
a constant?

No

s symbol a
fixed-point

variable

Is symbol a

superior
figure?

location

Yes /Check if it is Store in a
a valid fixed-pt, temporary

variable?
No

Ne/is a valid fixe

point constant

a

Obtain call word

for constant

Store X3 of constant Convert X3
in a temporary constant to octal

Store call word
of subscript in
v of proper

location
Sentence (IF) Symbol Rejected (Warning only)
Rejected symbol to Print-Out: Sentence Print-Out: symbol
print-out storage (IF) rejected
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3-Checking if fixed-point variable is in Combination List and, if neot,
adding it in. Call word to location.

Is fixed-point var
able in Combination

List

1= ) Yes |

Call word to v of
temporary

No

for it

Obtain call word

ID Print-Out Subroutine Sentence

Subroutine print-out:
(IF)

Sentence .
Reference error

routine

Add variable and call
word to Combination

List

Call word to
v of a temp-

orary

(IF) Inconsistent Sign Change

Print-Out: In-

consistent sign

change

Final
exit,

Exit
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Sentence (IF) Scientific Notation Incorrectly Written
Print: Print: Print: Reference
Sentence ™ Scientific Incorrectly error
— (IF) notatian written routine
Sentence________(IF) Space Period Occurs Before Sufficient Data Given
Print: Space period
Print: occurs before suffi- Reference
Sentence — ?| cient data given error
(IF) routine

Sentence

(IF) Fixed- and Floating-Point Values Are Not Comparable

Print: Fixed-

. and Floating-
 Print: Reference Point values are
sentence error

(IF) routine not comparable
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Sentence

Add character to

last line of

Reference error
routine and print:

(IF) Disallowable Character in Exponent

Print-out:

ponent

Disallow-

able character in ex-

Character put back in
A before exit,

Print:
TO should follow

JUMP

Entry print-out Sentence (IF)
Sentence (IF) TO Should Follow JUMP (Warning only)
Print:
Sentence ——
Entry ar)
Sentence

Reference
@_—’ error

routine

(IF) Set of Variables Differs From Initial Set

Print:

(IF)

Sentence e

Exit

Print:

Set of

variables differs
from initial set
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Sentence (IF) Open Absolute Sign Missing
Reference Print: Print: Open
| error Sentence > Absolute Sign
routine —_— (IF) Missing
Sentence (IF) Comparison Symbols Ambiguous

Reference Print: Print: Comparison
| error Sentence — symbols
routine (IF) ambiquous
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Sentence

(IF) Incorrectly Written

Subroutine to reference Print-Out:
lerror routine and print: Incorrectly
Sentence . (IF) written
Sentence (IF) Becomes Unconditional Jump to Sentence

Set ups of print-

Print:

Print-out of symbol
which caused sentence
analysis to break down

Entry

2nd line number
to print-out

(Warning only)

Exit

(IF)

out subroutine Sentence — storage
Entry (IF)
Sentence —__(IF) (NOT) Interpreted as (NOT EQUAL)
(Warning only)
Print: (NOT)
Print: _| Interpreted
Sentence. as (NOT EQUAL)

Print: Becomes
Unconditional
jump to sentence

—

Exit
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II Divider Routine

l-shot switch jump to
On a second time

thru, will go to error

print-out @.

Error reference and
Sentence

print-out:
>(33)> (IF)

Final

Incorrectly written

symbol <

Is 2% relation

?
Is 2nd relation '\ Yes
symbol > ?

Is 15t relation

symbol NOT? /

exit

symbol

Store first relation

Start count of

-

> relation symbols

Get next
symbol

Is symbol
< > =R

\lh s

Store 2nd relation
symbol

l

symbols

Up count of relation|

§-

“T" indicator to
lst-test output line

*5* indicator to
1st-test output line|

"3" indicator to

@G— 1st-test output
line

Change count of

¢ relation symbols

to 1

Is 15t relation

Yes

“7* indicator to
15t-test output
line

No

No

"5" indicator to
1st-test output line

line

["6" indicator to
18t=test output

symbol <

>\ symbol<?

Yes

No
A

s 2nd relation

Gk

symbol > ?

No

No

Yes

Yes

° Is 2nd relation \No Is 2nd relation
symbol > ? symbol < ?

Is 15t relation

Change count of
( Is 2nd rel;uon )Yes. relation symbols
>< :) to 1

"2* indicator to 15t
test output line

“6" indicator to
Yeg|] 15t-test output
line

line

Put *5" indicator
in 15t-test output

O

symbol > ?

1s 24 relation
symbol < ?

No

No

®2" indicator to
@(— 1st-test output line|
@@ 1st-test output line|

1st-test output
line

Transfer group of
X data to new
temporary location

"4" indicator to

“3" indicator to

line

"6* indicator to
1s -~test output 2

Change count of

y
Is 2nd relation Ye.
symbol > ?
to 1

relation symbols

]

Put “7* indicator
in 15t-test output
lire

line

*4% indicator to
15t-test output

Clear storage for
reception of Y data

Is symbol
> 2

Is symbol

Warning Print-Qut:
Sentence er— . (IF)
(NOT) interpreted as
(NOT EQUAL)

)

"6" indicator to
15t-test output

line

2 to relation
symbol counter

®
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IJ Jump Routine

Get next
symbol

Get next

symbol

Sentence
(IF) TO should
follow JUNP

Warning Print-Out:

No., Sent,?

Is symbol TO, Senten)

Change Y to octal
and store

X is f1. pt. var,

Is X a fixed-point
variable?

point constant?

IsYa floating- Is Y a fixed-point
constant?

Is Y a fixed-

point variable? >——)O

Change Y to floating
point and store

Is Y a fixed-point\ No IsYa
constant?

point variable

Yes

(@8

Get call word for
Y and store

Statem, Line Number,

Is number of char-
acters in symbol
<7

Put line number in
glstandard form and

store output

@

fixed- . ) .

Is X floating- Is Y floating-
point constant? point constant?

@

Transfer X and Y
prepared data from
temporary storage
to buffer region
output

Line number to
reference 1list

@

Get call word for X
and store in proper
temporary location

Get next
symbol

Is symbol

@

Error reference and
Sentence
(IF) Incor-

print-out:

rectly written

inal
exit

Is X fixed-point No
constant?

Yes

Is Y floating- Ye
point constant?

Change X to floanng| .

point,

T

Is ¥ & fixed- O\ Yes
Qﬂnt constant?

Change X to octal
and store

Change Y to octal
h and store

) ) e

Is Y fixed- Is Y fixed-point
point variable? constant? )
‘l Yes
@ ® Change Y to

floating point

®)

Error reference and
print-out: Sentence
——— P
Incorrectly written

Floating-point input
to preliminary number
comparison routine

No

)}

Is Y a fixed~-point
variable?

Change X to octal
and store

Octal input to pre-
liminary number

lNo

Change X to floating
point and store

@)

@

comparison routine
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Subroutine to change Y to floating point and store

paint

Change Y to floatingl Is negative val

ue No
desired?

Yes

Transfer output to
temporary storage

age

Caomplement output
to temporary stor- .

Subroutine to change X to floating point and store

Change X to floating I
point

s negative valu
desired

€ ) No

Transfer output to
tempaorary storage

Yes

Complement output
to temporary storage .
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Subroutine to change X to actal and store

Change X to octal

Entr

Is negative value No
desired?

Transfer output to
temporary storage

Yes

to temporary
storage

Complement output Exit

Subroutine to change Y to octal and store

Change Y to octal

__)G

Is negative No
alue desired?

Transfer output to
temparary storage

Yes

Complement output to Exit
temporary storage [




(4:4]

IU - Initial Control for Second or Third Clause

Set-up storing of
absolute signs in more
convenient location

Clearing region of
temporary storage
and set-up of JC
divider routine

J

Put negative sign
indicator in storage

IT Preliminary Number Comparison Routine

I

Number (6) to 1st
line of output

JUMP put into title
output line

Line number changed
to 5th position of

output

Pseudo-op indicator put

-ll;;‘ni_ng ?rﬂl?;-alt_~ T
"Becomes unconditional
jump to sentence v

s test

Get next
@ @
No Has an absolute
sign been used?

Yes

e
/)

Transfer
symbol to A

Store 1st two symbol
words in temporary

Yes

storage

/ Is symbol a

negative sign?

On

Put absolute sign
indicator in
temporary

Is test £ ?

Is test

(|

Line number put
in reference list

Write string-out

output on tape

No
Yes/ 1Is symbol an
absolute sign?
No
Is symbol an Yes
open paren?
No

Is symbol ’ Yes @
a A.?

No
Is symbol a \Yes
constant?

No

Is symbol a fixed- Ye
point variable? @
o
Is symbol a floating-
point variable?

No

Warning Print-Out;
Sentence |
(IF) symbol

Rejected __
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JB Termination Check Loop Subroutine

©

IY Constant and Fixed-Point Variable Routine for Second or Third Clause

Was X a number in
scientific notation?

‘ilies

Was Y a number in
scientific notation?

Is symbol
E?

Get next
symbol

Yes

Get next Is symbol No Is symbol an
symbol () i? absolute sign?
lYes Yes

Has an open
absolute sign been
used?

No

Error reference and
print-out:

Sentence
(IF) Open Absolute
Sign Missing

Is symbol
<> = NOT?
No

Is symbol

Is symbol
AOQ. ?

No

Exit

Warning Print-Out:
Sentence
(IF)

Symbol
Re jected

Is symbol
®?

Yes

Is symbol
10 ?

JB Termination
check loop
subroutine

s symbol a
negative
sign?

Yes

Negative sign
indicator to
temporary

sign?

Is symbol
a constant?

Yes

@ Exponent to
storage




$89

JB Floating-Point Variable Routine for Second or Third Clause

Is symbol in
pseudo-op list

Yes

Is variable sub-

scripted

Is variable
subscripted?

Set ups: Storage
subroutine subscript
index

JB termination
check loop sub-
routine

Is symbol a
constant?

1 a fixed-
riable?

Is symbo
point va

No

Warning print-out:
Sentence

(IF) symbol

Re jected

()

JB termination
check loop sub-
routine

Yes

(&7

Store excess-three rep~
resentation of con-
stant or variable in
temporary region

check loop
subroutine

Is symb91 an argu- N Is symbol an argu- Yes
ment variable of a ment constant of a @
function? function?

No

Warning Print-out:
Sentence —_ (IF)

symbo 1 @

rejected

JB Termination

Warning print-out:
Sentence

(IF) symbol

Re jected
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- Error reference and
1-shot switch print-out: Sentence

jump to (IF)

Incorrectly written

JC Relation Symbol Routines for Second or Third Clause

@ @

Yes
Ist relation sym- Starting count
bol to temporary of relation Is symbol No Is symbol
storage symbo 1s <> = NoT?
No

Yes (?1

Store 2 nd relation Transfer X, data to
symbol in temporar
X = 1lst variable or constant in lst clause of IF, sZorage porary ?eza:?mporary
X9 = 1st variable or constant in 2nd or 3rd clause of IF, ocation
Y = 2nd variable or constant in lst clause of IF.
Yo = 2nd variable or constant in 2nd or 3rd clause of IF.
Up count of Clear space for
relation symbols Y2 data to come
(::>€N° Is count of re;‘\
lation symbols & ?

g

Yes

52
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JF Jump Routine for Second or Third Clause

Set Ups

|

G Xy = X? )Yes|Set ups

S Set ups

Is symbol TO?

No

Warning Print-out:
Sentence .. ___
(IF) TO should follow
Juwe

Is symbol to,SENTEN,
STATEM, LINE, NUMBER,
NO., SENT.?

Is

symbol & .?

Reversal of

Subroutine to check

symbols and assign
code figures
1

consistency of relation

relation
symbols

No

Yes

Is sign of X2 =
sign of X?

Is sign of Yy =
sign of Y?

JI Subroutine to
check consistency
of relation symbols
and assign code

figures

Is sign of Y =
sign of Y?

No

Is sign of X3 =
sign of Y?

@ Yes

Is sign of Yp =
sign of X?

Get line no, in
standard form

Send line number
to reference list

Is 7> number of
characters in
symbol?

Is there a relation Has a line number

Is line no. for 2nd
test in output?

Is there a relation
symbol in output for
second test?

No

Was 1st test a doubleé\ No

relation test?

Are comparison
symbols ambiguous?

Are comparison
symbols ambiguous?

symbol code figure in

already been put in
2nd test output line?

for second test?

Line number put in
for 2nd test

Error reference and
print-out:

Sentence e (IF)
incorrectly

written

Line number to un-
conditional jump line

No
Is symbol
A7

i

Reverse relation of
single symbol in tem-
porary storage.

6 -{2.3,4}= {4,3,3}

®

Reverse relation of
single symbol in 2nd
test output line

6 -{23,4}= {4.3,2}

®

Reverse relation of
double symbol in
temporary storage

12 - {5,6,7} = {7.6,5}

Is there a line
number in 2nd test
output position?

Is there a relatio
symbol in output for
2nd test?

Yes

Are 1st and 2nd
tests the same?

. Get next
symbol
Is symbol

W oo ?

No

Is symbol
a.?
N,

o

Put in indicator that
3 clauses are under
analysis

No

Is symbol IF?

Yes
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JI Subgoutine to Check Consistency of Relation Symbols and Assign Code Figures

Has a double relation Te relntion Put indicetor "2%
Has a 2nd test rela- No Is the current count\ N Is relation Yes o =
symbol been used for 2nd t -
tion symbol been givem? of relation symbols 22 symbol < ? into 2nd test out
fon sym 9 1st test? ¥ 4 \_*" put relation line
No
Yes
Put indicator “4"
Is relation into 2nd test out-
e - symbol  >2 elation line
Is the current count Ts 15t No put I on ]
of relation symbols 22 symbol < ? N
o
Yes — Put indicator “3"
Is relation Yes,] jnto 2nd test out-
Ip the unassigned Yeg | Indicator "2" put Is 2nd symbol = 2 put relation line
relation symbol < ? into temporary symbol < ?
No Yes oh "
wor ange count o
T5 the unassigned s | Indicator "4° put Change relation o ::;;ﬁ:;ﬁ; into \__, relation symbols
relation symbol > ? into temporary count to 1 to 2
No l l
18 the unassigned Yes| Indicator *3" put 2% {ndicator to Warning print-out:
rqlation symbol = ? into temporary 2nd test line Sentence —mw——-
(IF) (NOT) inter-
No preted as (NOT
EQUAL)
Is 2nd *6" indicator
6™ indicator "5" indicator symbol < 2 to temporary
to temporary to temporary
Is 2nd No 7" indicator Exit
\Exit / ‘W symbol > ? to temporary
Yes
Subroutine to Check Equality of Variables or l
Constants in Separate Clauses Change relation “4" indicator to xit
count to 1 2nd test line
I I £ one group\ ¥ Alter comparing
Sdt up index 5 one line ol on €S | instructions
fdr 9 lines = corresponding line of for next line 1st symbol is NOT
other group? of groups

Is _\Jo ﬁs 2nd »7" indicator
symb: \”mbol <? to temporary
Yes

|

Special set-up

exit of
inequality

No
Is 2nd Yes #5" indicator \ ISbZY;d . Yes "5" indicator
symbol < 2 to temporary symood > to_temporary
No l No l
Is 2nd No Change relation #g® indicator xit
symbol > ? count to 1
to temporary
—l Yes l

“7" indicator "3* indicator
to temporary to 2nd test line
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Entry

IN Superior Figure to Excess Three

Set up index for .

6 characters

Lower-Case Figure Routines

Extract a character
from input line by
shifting and masking

Is character one Yes ity in list, select a
@ of superior figures corresponding X3 dec-
imal lower case

NO

Is character
= T77°?

Yes

-

aracter index Left shift input-
jump 20 Joutput line 6
times

<0

Exit

By position of equal-

4

figure that will rep-
resent it

Print-Out:

lowable character
in exponent

Sentence
Disal=-

Replace in input~out-
put line the superior
figure by its cor-
responding lower-case
X3 decimal figure

i

Put erroneous
character back in
output line

Character index
Jump

<0

y
Exit

20 ‘13)
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Flow Chart for IQ -~ Scientific Notation Evaluation Routine

Clear temporary

| holding negative

indicator

Is floating-
point number
zero?

Yes

y
Exit

No

Is exponent

zero?

Exit

Yes

No

“Is floating-
point number
negative?

Yes

NO 92>

Complement
input

Set negative
indicator
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Is 1> float-
ing-point number

Yes

y

Reduce exponent
value by 1

Y

Floating Multiply
by 10 and store

answer back in in-
put line of fltpt.

point number?

Yes

Is 1 = floatin

Is 10> float-
ing point number?

Yes

Is exponent

zero?
number
NO
'Yes Yes

negative?

Is exponent

Is 38>
No exponent?

\Va

set?

NO
: Exit 7

No

Has negative
indicator been

No

Add 1 to exponent

value

Floating divide
floating-point
number by 10 and
store quotient
back in input line

Camplement

| ing-pt. output

float-

Exit

N Is 38 = - Is floating-
0 exponent? es point no, >
201663437341?

Yes]

Y

Error reference
and print-out:
Sentence —— a——
absolute value of

number too large

No

Multiply floating
point number by
" 1038
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@ Is 39 > absolute
value of exponent?

Yes

(F)

No Is 39 =

Yes_/ Is 201570121001 > \ No | Divide fltpt, no. by
'exponent’ ? fltpt, no, 10 and store back

No

Yes

!

Form a floating-point
number equal to the
power of 10 indicated
by exponent

Zero put in

Warning Print-Out:
Sentence

output line

Is exponent
‘negative?

Yes

Divide fltpt. no.
by power of 10
and store back

(99)

absolute value of num-
ber too small -Given
zero value

Multiply fltpt.

No no, by power of
10 and store
back

Exit

()

Digide fltpt, no. by
1036 and store back

©



IF STRING-OUT REGIONS

RE  SC4417 Two auxiliary print-out routines

RE  IE4430 Constant routine

RE  IF4565 Control routine

RE  1G4631 Fixed point variable routine

RE  TH4655 Floating point variable routine

RE 114777 Relation symbol routine

RE  1J5120 Jump routine

RE  IK5316 Termination space period routine

RE  IL5340 Floating point variable routine

RE  IM5503 Excess-Three Print-out storage

RE  IN5617 Superior to lower-case figure routine
RE 105647 Storage for "IN"

RE 105676 Scientific notation check

RE  1IR6025 Constants for IQ

RE  IS6037 Three temps. for IQ

RE  IT6042 Preliminary number comparison routine
RE IU6105 2nd control routine

RE  IY6141 2nd constant and fixed-point variable routine
RE  JB6177 2nd floating-point variable routine
RE  JC6261 2nd relation symbol routine

RE  JF6305 2nd jump routine

RE  JI6470 Relation code assignment and consistency
RE UF6614 Constant storage

RE  ID6702 Error print-out routines.

String-Out Subroutine regions are also needed
to assemble the IF tapes.
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OO b whhdexO

—

IA

TP
TP
RJ
MJ

m
1

RJ
MJ
40
CA

IA
MJ
RP

RP

TP

QJ

RJ
TP

TP
EJ
EJ
EJ
EJ
EJ
EJ
EJ

0J
QJ
QJ
RJ

MJ
TP

QJ
MJ

SC
VN1
UF2
WB10
WA

SC1i0
up2

SY2
SC11

IF

10031
UF7
10031
UF7
UF30
IF43
TS4
IF11
UF27
SY
SY2
SY2
SY3
UF20
UF21
UF2
UF14
UF4
UF3
UF17
SY11
IE
SY10
16
SY7
IH
ID16

UN107
IF12
UF27

IF String-Out (Tape 1)

Auxiliary Print-Out Routines

WB3
WB5
WB6
WA12
30000
0P3 )
Up

30000
1 )

Assists in warning that ™if™ sentence to
"jump™ change has been made.

Prints symbol occurring in sentence at
point where analysis breaks down in
print-out: Incorrectly written

Control Routine

CT

IF3 }
VN4
IFS }
VNT71
VN

11

trio )

VN33
SY1

VN75 }
VN76
IF12
1IF12
IF12

-
=
DI—J-O. -

IF35 -—

IF41
IF12

IF27

Q
IF31

| SRR VR i V)

iF33
ID13
IF12

Q
IF37
VN106
IF12

=h

N s—

Exit

Clearing lines to be used for output

Clearing temporary storage lines

Number of lines (34) to of VN
Setting up first line ofrelation routine,

Pseudo-op test

Pseudo~op indicator to VN33
Getting next symbol

Symbol to A

First 2 symbol output lines to
temporary storage

Get next symbol.

Jump to space, period routine

Jump to negative sign subroutine

Jump to absolute sign subroutine

Get next symbol

Is symbol a constant? If so, jump to
constant routine, ie

Is symbol a fixed-point variable. If so,
jump to IG, fixed-point variable routine
Is symbol a floating-point variable?
Jump to IH

Sentence -- (If) Symbol Rejected --

Puts negative sign indicator in proper
storage if an absolute sign has not
preceded it.
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41

42
43

TP
MJ

CA

IA
RJ

TP
EJ
TP
MJ
TP
TP
TJ
TP

RJ

TP
RJ
TP
EJ
EJ
RJ
MJ
TP
0J
TN

MJ
TP
Z]

RJ

EJ
EJ
MJ

TP
TP
RJ
TP
TP
MJ
RJ

RJ
TP

UF27

IF44

IE
RB

II
1IE134
UF27

UF27
SYS
UF23
VN75
VN76
GG2
GG3
UF27
SY
SY2
UF
UF1
1IE26

VN106
1E25
VN71

SY6
IE10
VN75
SY
SY2
UF
UF1

VN72
UF31
GG2
GG3
UF27
0
IE44

SY
Sy2

VN107

IF12
113

Puts absolute sign indicator in proper
storage space

Constant Routine

RB1

s}

VN31
IE6
VN32

A

IE27 }
GG4
)
GG
VNT1
VN121
SY1

A

IE46
1IE102

IE23
IE117

Y
1E26 }
VNT1

30000
A
IE31
VNT2
SY1

A
1IE45
IE101
IE117

GG4
GGS
GG
VNT1
VN121
30000
IE37

SY1
A

12 or less characters

A

Checks if figure has‘{l or fewer.'s
no letters
Check if right of relation symbol

Constant indicator for X figure to output

Constant indicator for Y figure to output
Is 7 > number of characters?

Conversion of figure to floating point

Floating-point output to proper storage
Floating-point indicator to storage
Get next symbol

Is symbol an e?
Is symboi a * ?
Jump to negative~value subroutine

Is negative value desired?

Changing floating point figure to negative
figure

Are number of decimal points zero?

Storing fixed-point X3 figure
Getting next symbol

Is e next symbol?

Is * next symbol?

Continuation beyond scientific-notation
analysis

Changing fixed-point X3 decimal figure to
a floating=-point number

Floating-point indicator to storage
Changing fixed-point no., to a floating-

point no.
Getting next symbol
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50
51
52
53

54
55
56

57
60
61
62

63

64
65

67
70

71
73

74
75

76

7
100
101
102
103
104
105

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

TP
RJ
TP
0J
TN

MJ
TP

MJ
RJ

TP
RJ
MJ
RJ
RJ

EJ
MJ

RJ
TP
EJ
MJ

RJ
MJ
RJ

EJ
RP
EJ
RP
EJ

UF4
UF3

SY11
IES4

SY2
SY13
IES7

SY2
IN
IN2

RD

SY2
RS2
VNT7
IE70
RS3

RS3
VNT71

IQ

102
1E26

IE44
SY
Sy2
UF22

SY
SY2
UF25

UF27
SY

SY
SY2
UF3
20004
UF16
20004
UF10

IE1i2
IE112

==

D42
VN100
Tros |
IE63

IN2
IN1
RS4
IE65

RD1

RS4
RS

fero |
103

IE73
1Q3
1Q2

1E75
101

VNT1
IE23
IE115
IE37
SY1

A
IE106
ID42

SY1

A
IE46
IE50
VN7T
SY1
IE52
SY1

A
IE130
1IE122
IE115
1E124
II

Is symbol a negative sign?

Is symbol a superior negative sign?

Is symbol a figure?

If not, print-out, Sentence - - Scientific
notation incorrectly written

Storing figure

Is symbol an exponent figure? if not, go
directly to X3 decimal to octal conversion
at IE63

Conversion of exponent to X3 decimal

figure

Output to RS 4 and jump to octal

conversion routine

Check if symbol is a legitimate fixed-point
figure

Conversion of figure to octal

Check if sign of figure is negative

Complementing figure and putting into
scientific notation routine input

Figure to input of scientific notation routine
Floating-point figure to input of IQ
scientific notation routine

Dummny jump (replaces a discarded instruction)
Check of scientific notation figures and
converts to floating point

Output to storage

Changing output to negative if desired
Continuation beyond scientific notation
Changing fixed point to floating point no.
Getting next symbol

Is next symbol a 10?
Print-out: Sentence -- Scientific notation
incorrectly written
Getting next symbol

Is symbol = POW?
If not, jump to other equality tests,

Negative sign indicator storage for exponent
Getting next symbol

Getting next symbol

Is symbol an absolute sign?
Is symbol ) ( , ; ?

If symbol is < > = NOT jump to II rela-
tion symbol routine
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124
125
126
127
130
131
132
133
134

Fixed-peint
variable 0
routine - 1
1st letter 2
i,j.k,1, or 3
m

[
O~ O Ut

b
N~ OO WO

EJ
EJ
RJ
MJ

QJ
RJ
MJ
RJ
CA

IA
RJ

0J
RJ
MJ
TP
MJ
RJ
MJ
TP
MJ

RJ
AT

TP
TP
TP

RJ
MJ

CA

IA
TV
TV
TV
TV
TV
TV
TV
TV
RJ
TP

0J

UF15 1J
UF14 IK
ID16 D13
0 1E115
VN107T Q
IE115 IE132
ID56 ID52
0 IE115
II I11
1E135
Fixed-Point
16
RH RH1
UF27 VNT74
TS4 Q }
1G4 IG10
TS TS1
0 IG10
TS3 VN110
0 IE115
TA TAl
0 IG14
TA4 VN110
0 IE115
TK TK1
UF32 VN110
UF33 TF
SY2 TF1
A TF2
UF7 TF3
TE TE1
0 IE115
1G24
Floating-Point
IH
IL136  IL40 ]
IL136 IL20
IL136  IL32
IL131  IL61 |
1L132 IL56
IL132 IL53
IL137 IL112
IL140 IL113|
RH RH1
TS4 Q }
IH13 TH61

6

6

If symbol is JUMP, go to IJ jump routine
A, exit
Print-out: Sentence -- Symbol Rejected —-

Has an open absolute sign been encountered?
If not, reference error routine and print-
out : Sentence- -Open absolute sign missing.

Variable Routine

Check if symbol is a valid variable
Set fixed-point variable indicator

Is ™if™ sentence within Pseudo-Operation

Is symbol in Pseudo-Op list?
No
Yes, Pseudo-Op call word to location

Is symbol in Combination List?

No

Yes

Exit for terminating characters before

a divide or jump

Get next call word of 64, 65, 66 type
Adding in 64000 (fixed-point variable call-
word base)

Building up file for addition of item
to Combination List

Adding file to Combination List
Exit for terminating characters before a
divide or jump

Variable Routine

Set-ups

Check if valid variable.
Check if within pseudo-operation



Within
Pseudo~

Ps-0p

Sub. Var.

13
14
15

17
20
21
22
23
24
25

9
~

27
30
31
32

34
35

37

40
41

42

43

44
45
46
47
50
51

52

53
54

55

RJ
TP
TP
TJ

QT
LO
RS
TP
QT
SA
TP
AT
TP

YAl
RA

RJ
RJ

RJ

RJ

1J

TV
TV
TV
RJ

)
RJ
RJ
RJ

RJ

TS3
UF34
VN110
OF37

VN110
VN105

UF40
VN110
UF41

VN105
VN73

VN115

TH37
VN73

IL25
IL33

IL52

VN115

IL141
IL141
IL141
IH121

IH53
IL130
IL25
IL33

IL52

IS1
IH46
VN110
A
IH21
IL64

VN105
36
UF6
VN115
Q

17
VN73
AlT7
VN105

IH41
UF42

IL56
IL

IL26
IL34

TH36
IE115
IL20
IL40
IL32
1472

IH54
IL112
IL
IL26

IL34

}

[T W—
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Is symbol in pseudo—op list ?
No
Yes. Call word to temporary location

Is call word > T6000?
Exit subroutine

Number of subscripts to (vn105)v
Subscript index set up

630 RR to A,

630 (RR + no. subscripts), call word
of modulus, to (vnl05),

Is subscript index zero?

Call word of multiplier formed in
(Vn73)u

Multiplier call word to u of proper
location

Handling subscript as constant &
checking on variable.

Checking if fixed-point variable is

in pseudo-op list and getting call
word, if so

Checking if fixed-point variable is in
combination List and, if not, adding
it in. Call word to location.

Check if symbol is in Comb. List and,
if not, adding it in

Is index wvnll5 zero?

Call word for multiplier to location
Constant or fixed-point variable sub-
script to location. Constant call wd
to location.

Search for call word of var. in
pseudo~op list

Search for call word of var. in Comb.
List and adding it in if not found



Not withinf{

Pseudo-Op

57
60
61
62
63
64
66

67

70

L 71

72
73
74

75
76
([
100
101

102
103
104
105
106
107
110
111
112
113
114
115
116
117
120
121

1J

RJ
ZJ
RJ
RJ

RJ

1J
RJ

TJ

RJ
AT

TP
TP
TP
RJ
TP
QT
ST

TP
QT

RJ
TP

CA

VN115
11142
IL142
IH121
IH65

IL130
IL25

IL32

VN115
TA
TA4
UF36
VN110
UF43

UF33
SY2

UF7
UF44
TAS
UF6

UF45
TAS

VN115

IH122

TH52
IE115
IL20
ILA40
IH72

TH66
IL112
IL

IL34

IH64
IE115
TAl
IH100
VN110

b
IH110
IL64
X1
VN110

TF
TF1
TF2
TF3
TE1
IE115

os )
VN105
VN115

L |
A
25

GW1
VN105

30000
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Check if symbol is in Comb. List and,
if not, adding it in

Is subscript index zero?

Call word for multiplier to location
Handling subscripts as constant

& checking on variable

Checking if fixed-point variable is
in Comb. List and, if not, adding it
in. Call word to location.

Check if symbol is in Combination List
Not in

Is in. Putting call word into loca=-
tion i

Check if symbol is a subscripted var-
iable of 77 === type

To get call word of 64, 65, 66 types

Adding in 65000 (has to be f1. pt.
var.) and storing

Adding file to Combination List

Number of subscripts to (vnl05)y
Setting up index

Modulus to Ay

Call word of modulus to (vnl05)y



oUW O

—
[ =]

Subscript
a constant] 11
12
13
14
15
16
17
20

21

22

a fixed- {24
point 25
variable

Subscript {23

26

27
Getting 30
call word | 31

for var. 132
in pseudo={ 33
op list
34
35

TA
i

RJ
TP
RP
EJ
TP
QJ
TP
QJ

RJ

RJ
TP
RJ
TP
RJ

RJ

IL
SY
Sy2
20004
UF16
SY11

SY13
J12
RD

IL63
SY2
RS2
RS3

UOF35
IL55

SY10

123

RH
IL63
0

TS

0
IL135
IL55
0

0

TA

0

SY1

A

I14 }
IL

0 .
IL21 }
Q

IL10

RD1

IL61
RS4
RS

A
GW1
IL53

IL53
L1H44 )

Q }
1J12

RH1
IL61
30000

TS1
IL33
IL53
IL33
[IH44]
30000
TAl1

IL41
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Getting next symbol

Is symbol ) ( , ; ?
Is symbol a constant?

If symbol is a superior figure, error
ref. and print-out occurs: Sentence
== (If) Incorrectly Written —-

Check for validity of fixed-point
constant

Put constant in temporary location

Converting constant to octal
Getting call word for constant

Constant call word to temp. location

Jump index check for subscripts of
pseudo ops. IH37 or IH70 in v
occasionally

Test if symbol is a fixed-point var-
iable. If not, error print: Sentence
incorrectly written —-

Check for validity of variable
Variable to temp. location

Check if variable is in pseudo-op

list

Not in 1list

Is in list.
location

Or IH 57 in v

Putting call word in

Check if fixed-point variable is in
Combination List
Not in list



Getting
call word |
for var.
in Comb.
List
Putting
call word
for var.
in Comb.
List and
temp.
location

Exit
subrouting

Check for
open ab- 1
solute
sign

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

RJ

RJ
AT
TP
TP
TP
RJ
TP

RJ

TV
RA

TU
RA

TP
RA

TP
TJ
TJ
RJ
TP
RP
EJ
EJ
RP
EF
EJ
EJ
TP
QJ
TP
QJ
RJ

TP
QJ
RJ

RJ
RJ
TP
QT

IL134
ILSS

UF32
UF33
Sy2
UF7

TF2
UF35
IL35

(o]
IL53

VNT73
IL56

Sy2
IL61

VN110
UF46
UF47
SY
SY2
20004
UF16
UF3
2000
UF10
UF15
UF14
SY7
IL67
SY11
IL67
ID16
0
VN107
IL67

ID36

0
IL112
IL113
UF44
TAT

0

IL33
IL53

(IH44]

TK1
TF2
TF
TF1
TF3
TE1
Q
IL53
IL53
30000

[VN111]
UF6
30000

[VN111]
UF6
30000

[VN101]
UF6
30000
A
IL67
IE115
SY1
A
ILT2
IL6T
IL106
IL76
II
I
X

Q
IL102

Q
IL104
1D13
IL67

Q
IL110
1D52

IL67
[IL117]
[IL122]
Q

A
IL125

i

|

}

}
}

}
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Is in List

Call word to location

Jump to subscript index for pseudo-op.
(IH57 or IH70 in v occasionally)

To get call word (next) of 64, 65, 66
Adding in 64000

Adding variable and call word to
Combination List

Putting call word in location

Call word to location

Call word for multiplier to location

Storage of X3 for subscripts

Is it a dummy function ?
Is it not a function?
Get next symbol

( ), ; checks

| sign check
< > = NOT
JUMP

A

Test if symbol is a variable used as
arqument of single~valued function
Test if symbol is a constant used as
argument of single~valued function
Error Print: Symbol Rejected --

Test if there has been an open abso~-
lute sign
Error print:
missing

Open absolute sign

1-shot switch
1-shot switch
3rd Multiplier — A



117
120
121
122
123
124
125
126
127

130
131
132
133
134
135
136
137
140
141
142

= O

DN b = et et el et e
O N0 MW= O~IOUIEhWN

E3ZEBRE[|H

QO OO0 (=N eN oo g
= (=N e OE

RJ
RJ

TP
TP
RJ
TP
RP
EJ
TP
RA
EJ
RP
TP

RP
TP

EJ

UF44 Q } 1st Multiplier — A

TA6 A

0 IL125

UF45 Q

TA6 A } 2nd Multiplier — A

A 25

gﬁ gg%g Call word for multiplier to (VN73),

IL60 IL56 Call word to proper temporary loca-
tion

0 30000

0 VN101

0 VN111

VN73 0

TA4 0

TS3 0 Pseudo~op 1list routine location

0 TH44

0 IL117

0 IL122

0 TH57

0 IH70

IL143

Relation Symbol Routine

IT

IT I13

ID40 1D34 Error Print: Sentence (IF) Incor=-
rectly written -

0 IF

A VN117 Store 1st relation symbol

UF6 VN116 Start count of relation symbols

SY SY1 Get next symbol

Sy2 A

20003 1113 —

UF10  II1l < 7 = tests

A VN120 Store 2nd relation symbol

VN116 UF6 Up count of relation symbols

UF13 II1 Not?

33??1 égig Transfer blogk of X data to new tem-
porary location

52331 %ﬁ%? Clearing storage for reception of Y
data

gggg %I41} {: ggunt of relation symbols equal
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One 22
relation 23
symbol 24

When there 41
are two 42
relation 43
symbols 44

NOT 46

TP
EJ
EJ
EJ

TP

TP
TP
RJ

TP
TP

TP
EJ
EJ
EJ

TP
EJ
EJ

TP

YN66
UF10
UF11
UF12

UF26

UF61
UF60
ID121

UF63
UF26

VN66
UF13
UF10
UF11
VN67
UF10
UF11

UF64

UF62

UF63

VN67
UF10
UF11

UF6
UF26

UF63
UF62
VN67

UF10
UF11

I127
1131
1133
I135
VN4

IF13

VN4
IF13
VN4
IF13
ID116

VN4
VN65
IF13

1146
IT60
IT73
IT106

I152

I156
VN4

IF12
VN4

IF12
VN4

IF12

1164
I167
17
VN65
VN4

IF12

IF12
VN4
IF12

II77
IT101

<
> Symbol tests

NOT

<< "2" indicator to output
Return to if control routine to
examine symbol not used .
> ™4" indicator to output

= "3" indicator to output

Sentence ~- NOT interpreted as NOT
EQUAL

NOT = “6™ indicator to output
Putting 2 in relation-symbol counter

NOT?
< ?
?

nv

?
?

nv A

NOT< indicator "7" to output line for
1st test

Return to if control routine to get
next symbol

NOT > indicator "5" to output line
for 1st test

NOT = indicator "6" to output line
for 1st test

<«<?
<>?
<=
<<

<>or NOT = indicator "6" to output

<=indicator "5" to output
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7 M 0 11104 > =

77 TP UF63 VN4 NOT = indicator "6" to output

100 M} O IF12

101 TP UFé VN65 >> Count of relation symbols reduced
to 1

102 TP UF61 VN4 Indicator "4" to output

103 M O IF12

104 TP TUF64 VN4 > = indicator "7" to output

105 M O IF12

= 106 TP VN67 A

107 EJ UF10 11112 =<?

110 EJ UFi1 ITi114 =>°

111 M 0 IT116 ==

112 TP UF62 VN4 = < indicator "5" to output

113 MY O IF12

114 TP UFé4 VN4 = > indicator "7" to output

115 M Q0 IF12

116 TP UFé6 VN65 = = Count of relation symbols reduced
to 1

117 TP UF60 VN4 Indicator "3" to output

120 M 0 IF12

CA 1In2i

Relation Symbol Code Assignment and Consistency Routine

IA JI
0 M 0 30000
1 TP UF7 JI123 Clearing temporary

i;;;;;gn % gg g?g 3121 }- gas ?iggg—test relation symbol been
in vnd and 4 TP VN142 A upp ’
vné 5 EJ UF26 JT12 }' Is the count of relation symbols 2?

6 TP VN143 A
1 in 7 EJ TUF10 JI13 <K ?
vn142 10 EJ UF1} J115 > ?
count 11 EJ TUF12 Jnv7 = ?

12 M o ID103 Error Print: Comparison symbols

ambiguous

13 TP UF26 JI123 < Indicator "2" to temporary

14 MW O JI

15 TP UF61 JI123 > Indicator "4" to temporary

16 M O JI

17 TP TUF60 J1123 = Indicator "3" to temporary

20 M O JI

21 TP VN65 A }. If 2 relation symbols in 1st part of

22 EJ UF26 J14 if or in wn4, go te above
1 in vnd gi %3 ggézz §I44 Is the current count of relation
2 coming symbols 2?
up '
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1 in vnd
1 coming
up to go
in vné

2 relation
symbols.
Nothing

in vné,

1 in vn4

1 in vn 4
1 in vn 6

TP
EJ
EJ
EJ

TP

TP

TP

TP
RJ

TP
EJ
EJ
EJ
TP
EJ
EJ
TP
TP
TP
TP
EJ
EJ
TP
TP
TP

TP
MJ

EJ
EJ

TP

TP

VN143
UF10
UF11
UF12

UF26

UFé61

UF60

UF63

UF26
ID121

VN143
UF10
UF11
UF12
VN144
UF10
UF11
UF64
UF62
UF63
VN144
UF10
UF11
UF6
UF26
UF63
UF62
VN144
UF10
UF11
UF62

UF64

A
JI32
JI34
JI36
JI40
VN6

JI
VN6

JI
VN6

JI
JI123

VN142
ID116
JI

JI62
JI110
JI75

JI54
JI56
JI60
JI123
JI
JI123
JI
JI123
JI

JI66
JIn
JI73
VN142
VN6

JI
JI1123
JI
JI123
JI

JI101
JI103
JI105
JI123
JI

JI123

‘r
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?
?
?

Hv A

NOT
< Indicator "2" to 2nd test output
line

> Indicator "4" to 2nd test output
line

= Indicator "3" to 2nd test output
line

"NOT" occurring alone was miscounted
as one. Recounted as 2

Print: NOT interpreted as NOT EQUAL

?
?

=z

(=}

=]
VA

NOT
NOT <Indicator "7" to temporary

NOT > Indicator "5" to temporary

NOT = Indicator "6" to temporary

<< ?

<> ?

< -

<< Correction of 2 count to 1 count
Indicator "2" in 2nd test output
line

<> Indicator "6" to temporary

< = Indicator "5" to temporary

< ?
> 7
<

nnnmn

Indicator "5" to temporary

> Indicator "7" to temporary



bt

—

104
105
106

107
110
111
112
113
114
115
116
117

120
121
122
123

NN whd=O

TP
TP

TP
EJ
EJ

TP
MJ
TP
TP

TP

CA

IA
30
56
34

02
00

37
16
76
50
01
44
43
17
21
23
04

52
40
7
0

0
0

0 JI
OF6 VN142 = =) Correction of 2 count to 1
OF60 VN6 count. Indicator 3 to 2nd test
| output line
0 JI
VN144 A
UOF10 JI114 >< ?
OF11 JI116 >> ?
0 JI121 > =
UF63 J1123 <> Indicator 6 to temporary
0 JI
OF6 VN142 >> Corr. of 2 count to 1
UF61 VN6 }>Indicator "4" to 2nd test
output line

0 JI
UF64 JI123 >= Indicator "7" to temporary
0 JI

0 0
JI124

Constant Storage

OF
7777 77777 e

77777 17777 #

31777 77777 if

17777 77777 |

17777 77777 -
17777 77777 \v4

0 1
0 0

000l ((0( <

77777 77777 >

77777 17777 =

51667 777 NOT

22777 77777 A .
67475 27777 JUMP
77777 77777 )

77777 77777 (

77777 7777 .
77777 7777 ;
03777 77777 10

0 7
0 14 12

51717 7777 POW
0 2 <
0 0
0 34

77777 17777
0 64000
3 3
0 76000
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35

37
40
41
42
43

45
46
47
50
51
52

54
55

57
60
61

63
64

COO0OO0COCOOOOO0COCO

1000

7777

COO~NOO-OOO0O W

31777
30506
66246
34503
67472
51227
30506

COO0COOO

q

F66

9

TO
SENTEN
STATEM
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IA
TP
RJ
MJ
RJ

RJ
MJ
40
40

RJ
TP
RJ
MJ
65
01
66

TP
AT
RJ
TP
RJ
TP
MJ
40

RJ
TP
RJ
RJ
MJ
40
RJ

RJ
TP
RJ
RJ
MJ
40
RJ
RJ

RJ
MJ
40

ID
SY2
WA

WA
ID7
P2

IM3
ID17
M

ID2
ID10
uP2

73472
54304
30270

IM16
WA
1D32
UP2
ID33

M7

WA
ID41
UpP2
SC7
M7

ID31

If String-Out (Tape 2)

Error Print-Out Routines

1D22
WA2
30000
WAl
UP3
up

IF

UzZ1
IF

UZ1
UpP3

30000

'

1

[

-’ -

Storing rejected symbol and referencing
sentence number routine

Sentence -- (If)
Inconsistent sign change

Error routine referenced

Sentence -- (If) Symbol Rejected --

Warning only

Sentence — ( ) Disallowable char-

acter in exponent

Error routine referenced

Sentence -- (If) Incorrectly Written

Error routine referenced

Sentence -- (If) Scientific notation
Incorrectly written

Error routine referenced

Sentence — (If) Open absolute sign
missing

Error routine referenced
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60 RJ WA WA2 7

61 TP 1ID64 urP3 Sentence —- (If) “To™ should follow
L *Jump”

62 RJ UP2 up Warning only

63 MJ 0 30000

64 40 IM34 4 /
65 RJ SC4 SC )

66 TP VN4 47 Sentence -- (If) becomes unconditional
67 TP IDT72 UP3 < Jump to Sentence

70 RJ UP2 UP

71 MJ O 30000 Warning only

72 40 IM40 10

73 RJ WA WA2 Y

74 TP IDI00 UP3 Sentence —-- (If) Space period occurs
75 RJ UP2 UP S before sufficient data given

7% RJ UZ UZ1 Reference error routine

77 MJ O 30000
100 40 IM50 11 )
101 40 IM61 7
102 40 IM70 5 h

103 RJ UZ UuzZ1 Sentence —- (If) Comparison symbols
104 RJ WA WA2 ambiguous
105 TP ID102 UP3
106 RJ UP2 UP Error routine referenced. Terminate.
10T MJ O IF ) analysis of sentence
110 RJ UZ UZ1 Y
111 RJ WA WA2 Sentence -—- (If) Set of variables differs
112 TP Ip101 UP3 > From Initial Set
113 RJ UP2 up
114 MJ O IF ) Error routine referenced. Analysis
115 40 IM75 6 A of sentence terminated.
116 RJ WA WA2
117 TP ID115 UP3 > Sentence —- (If) (NOT) interpreted as
120 RJ UP2 Up (NOT EQUAL)
121 MJ O 30000 Warning only
122 RJ WA WA2
123 RJ Uz UZ1 Sentence -- (If) Fixed- and Floating-pt.
124 TP ID127 UP3 S Values are not comparable
125 RJ UP2 Up
126 MJ O IF Error routine referenced. Analysis of
127 40 IM103 11 J sentence discontinued.

CA 1ID130

Excess-Three Print-Out Storage

IA IM
0 65 30506 63050 S ENTEN
1 26 30017 77777 C E A

2 0 0 0

3 34 50265 15065 I NCONSS
4 34 65663 05066 I STENT
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10
i1
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
35
56
57
60
61

63
64
65

67
70

01
26
01
46
30
24
01
52

7
01
54
01
30
01
66
50
51
01
24
66
50
34
01
33
31
01
01
30

34
44
51
30

01
01
51
67
31
67
30
66
30
01
31
24
27
65
01
24
01

65343
33245
27346
51712
01263
26663
34500
51503

77010
34502
30266
71543
50010
65263
34313
51662
50777
513523
25655
30016
01473
50327
01665
51674
51464
44674
25302
65010
51502
51502
67475
01653
50263

65522
01523
27015
54650
51543
31313
50660
24013
30777
65306
01702
25463
34313
01315
34503
46016
26514

25001
03230
52446
42546
32454
05477
13072
05066

10100
65154
64673
46666
17777
43050
42601
46634
77T
05001
14667
53432
46565
7777
10165
62701
65171
75277
65147
16750
73466
44601
20166
05066
00177

42630
05434
12626
12530
00165
42634
12724
23470
77777
60151
45434
06501
13054
45147
46634
53066
75224
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71

73

74

75

76

7
100
101
102
103
104
105
106
107
110
111
112
113

54
65

32
01
01
52
01
51
24
31
01
46
32
66
30
01
51
25
CA

IA
MJ
MJ

TP

QT
EJ
RP

EJ

SN
SA
TU
RA
TP
TP
0S
1J
MJ

LQ
1J

MJ
RJ

MJ

CA

34655
73472
01244
67516
17505
34506
54306
24650
66013
46437
34723
24502
51246
76525
01702
65012
50516
47522
46307
IM114

Superior

IN

0

0

0

102
IN2
10

10
20012
103

INT
IN15
30000
I0
101
IN2

101

ID31

1014
IN30

15001
55146
72534
76522
16643
63054
63027
11750
05367
7777
02776
70131
63450
13450
44667
45430
60126
45424
77777

R IS O0oNA
S Y MBOL
S A AMB I
G U 0 U S .
A (NOT)
A I NTER
PRETED
A A S A (N
0T AE QU
AL )
F I XE D -
ANDATF
L OATTIN
G - P O I N
T AV AL U
E SA ARE
ANOTAC
O M P AR A
B L E

to Lower-Case Figure Routine

30000
IN3

0

101

6

A
IN23
IN25
IN11 |

17
0
IN15
IN27

A

Q
IN2

IN4
IN

6
IN22

IN
1Db23

IN16
0

Exit

Entry

Input-Output Line

Setting up index for 6 characters

Masking out lst character to A
Is character equal to 77?

Is character one of superior X3 decimal
figures?
-n, - (j-r)
-n, -(j-r) +n, j =1r in u position
(iol5+r) 5 in15u

X3 decimal figure representation — A,

Translated figure is incorporated into
Input-Output line

Index of input exhaustion

To exit

When 1st character = 77, no further
translation to X3 decimal is performed.
The I-0 line is merely returned to
original position.

Exit

Sentence ===( ) Disallowable char-
acter in exponent .

Parameter
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~N oUW ~O

10

Scientific O
Notation 1
Evaluation 2
Routine

w

OOOOOOOOOOOOOODOOOOOOOO;

Q
>

OOOOOOOOOOOOOO<DOOOOOOOC>IS

—

027

OO H
L=

o

103
107
102
1011

IR11

102
IR1
IR1
IR

103
102

103
102

Storage for "IN"

77

(5]
5
60
61
40
20

41
35

75
36

¢>c:~10~uu¢.o:n>h-c><§<%<§<%¢é<é(§<§<é<é

Exit

Entry

Input in fltpt. of no. to left of e or *,
May be neg. or pos. Also output line

Exponent of 10 in octai. May be negative
or positive

If exponent is zero, goes to exit
Is floating point number negative?

Changing fltpt. no. to positive and
putting negative indicator into is2

Is 1 > flosting point input
Is 1 = floating point input
Is 10 > floating point input

Loop to reduce fleating-point

number to one between 1 and 10
such that 1< floating point no. < 10

Loop to increase floating-point number
such that 1 < floating-point no. < 10
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30 TP 103 A

31 ZJ 1032 1045 Is exponent zero?

32 SJ 1Q33 1951 Is exponent negative?

33 ™ A A .

34 TJ 1IR4 1054 } Is 39 > |exponent |

35 EJ IR4 1Q37 Is 39 = |exp.|

36 MJ O 19101 Output to zero. Sentence ( )

absolute value of number too small -
given zero value

37 TP IQ2 A } Is (IR7) > (IQ2)? Same printout and

40 TJ IR7 19101 action as above,

ao (1202 ?52 Dividing 102 by 10 and storing in IQ2

43 FD IQ2 IR10 Dividing I02 by 1038 and storing in IQ2

4 TP 102

45 TP 1IS2 0 Is negative value of floating point

46 QJ 1047 IQ desired?

47 TN 1Q2 102 Making floating-point output negative

50 MJ O 10

51 TJ IR5 1054 Is 38 > exp.?

52 EJ IR5 1Q71 Is 38 = exp.?

53 MJ O 1Q75 Jump to error print-out section

54 ST 1IR2 IS Setting up index for multiplication

55 TP IR Is1 10 — IS1

3% 1J IS 1060 Index jump

5T MJ O 1063

60 FM 1IS1 IR } Multiplying 10 to power desired in

61 TP Q IS1 floating-point

62 MJ 0O 1056

22 gg iggs ?067 } Is exponent negative?

65 FD 1Q2 I1S1 Dividing fltpt. no. by power of 10
desired

66 MJ O 1044

67T FM  1I0Q2 IS1 Multiplying fltpt. no. by power of 10
desired

70 MJ O 1044

71 TP IR6 A Is (IQ2) > (IR6) ? 1If so, too large,

72 TJ IQ2 1Q75 38

73 MM IQ2 IR10 Multiplying by 10

74 MJ O 1044

75 RJ WA WAl )

76 TP IQl12 UP3 | Sentence ___( ) absolute value of

77 RJ UP2 Up number too large

100 MJ O 1Q Error routine referenced

101 TP 1IR3 102 )

102 RJ WA WA2 Sentence ( ) absolute value of

103 TP IQl113 UP3 number too small - given zero value

104 RJ UP2 P 7

105 TP IQ114 UP3 Warning only

106 MJ O 1Q77 J

107 TP 1IR3 182 Clearing is 2
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11N mn TNO 'y ]
iir é; iég ;Q f If f%:ating point input is zero, goes to
112 40 IQ115 6 ex1
113 40 1IQ115 5
114 40 10123 4
115 01 01242 56551 A AAB S O
116 46 67663 00170 LUTEA AV
117 24 46673 00151 ALUEA Ao
120 31 01506 74725 F AN UMB
121 30 54016 65151 ERATOO
122 01 46245 43230 AL ARGE
123 01 65472 44646 AS M AL L
124 02 02323 47030 - =~ 6 I V E
125 50 01743 05451 NAZERDO
126 01 70244 66730 AV AL UE

CA IQ127

Constants for IQ

IA IR
0 20 45000 O 10
1 20 14000 O 1
2 0 0 1
3 0 0 0
4 0 O 47 39
5 0 0 46 38
6 20 16634 37341 = 1.70141184
7 20 15701 21001 = 1.46936801
10 37 74547 32316 1038
11 40 O 0 Indicator

CA IRI2

Temporary Storage
IS Multiplication index

0
1 Multiplication storage
2 Negative answer indicator
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X is
floating-
point
constant

<

IA
RJ
TP
EJ
RJ
TP
RP
EJ
EJ
TP
TJ

RJ
MJ
RJ
MJ

RJ
TP
TP
0J
TP

QJ

TP
MJ
TP
QJ
TP
ZJ
TP
RJ
TP
MJ
RJ
MJ
TP

RJ
TP
0J
TN
MJ
TP
MJ
TP
zJ

1J
SY
SY2
UF31
ID63
SY2
20007
UF51
UF14
SY5
UF23

ID40
SY

SY2
LN2
IN3
VNT0
1J23
VN121
1J25
VN40
VN71

VN74
ID123
VN72
1J40
VN40

1J52

VNT2
UF31
GG2
VN106
1J47

VN41
1J55

If String-Out (Tape 3)

Jump Routine

SY1

A

1J14
1D60

A

J7 }
1J14
IK

A

1J16

ID34
IF
SY1
1J4
LN4
IN
VNS

Q
1J53

Q
1330
IT
IT1
IT2
Q
1332
A
1334
A
oW1
N57
1J160
1342
1325
664 )
665
GG
Q
1J51
w71 [
1352
VNTL
30000 |

A
1J131

2 At " e e

Vv

TO?
Sentence —— (If) "To" should follow "JUMP"

TO, Sentence, Statement, line, number,
No., Sent.?

Are no. of chars. of what should be
figure<T7?
Sentence —- (If) Incorrectly Written —-
Get next symbol
Getting line number in proper form and
storing output
Is X floating-point constant?

Is Y floating-point constant?

Sent to preliminary number comparison

Is Y fixed-point variable?

Is Y fixed-point constant?
Y is a floating-point variable, Call
word for X constant to VN57

Jump to end
Y to floating-point
Jump to comparison

Translation of Y fixed-point constant
to floating-point and storage

Is X fixed-point constant?
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X is <!55 e VN121  Q Is Y floating-point constant?

fixed~- 56 QJ 1J57 1J72
point 57 RJ 1J71 1J61 X to floating-point
constant L60 MJI O 1J25 Jump to comparison
61 TP VN4l GG4
62 TP UF31 GGS
63 RJ GG2 GG
64 TP VN55 @
65 QJ 1J66 1J70 P~ Translation of X fixed-point constant
66 TN GG3 VN40 to floating-point constant and storage
67T MJ O 1J71
70 TP  GG3 VN40
71 MJ O 30000,
?i;:d- ;g ;g ¥§$§ §J122 Is Y fixed-point constant?
point 74 RJ IJ106 1J77 X to octal and storage
constant |75 RJ IJ116 1J107 Y to octal and storage
76 MJ O 1J117 Jump to fixed-point comparison

77 TP VN4l RS4 )
100 RJ RS2 RS

101 TP  VN55 Q Translation of X excess-three decimal to
102 QJ 1J103 IJ105f> octal and storage

103 TN RS3 VN41

104 MJ O 1J106

105 TP RS3 VN41

106 MJ O 30000/

107 TP VNT2 RS4

110 RJ RS2 RS Translation of Y excess-three decimal
111 TP VNIO6 O to octal and storage

112 Q3 IJ113  IJ154
113 TN RS3 VNT2

114 MJ O I1J116

115 TP RS3 VNT2

116 MJ 0 30000/

117 TP VN4l IT 1 Fixed-point numbers to preliminary
120 TP  VNT2 IT1 .? comparison

121 MJ O IT2

(122 TP VNT4 ) } . . .
17127 Is Y fixed-point variable?

123 QJ IJ124
X is 124 RJ 1J106 IJ77 X to octal and storage
fixed- <125 TP VN4l A }

pt. con- (126 MJ O 1J35
stant 127 RJ 1J71 1J61 X to floating point and storing
(130 MJ 0 1J34 Getting call word for X and storing
131 TP  VN43 Q }

132 Q3 1J133  1J146
133 TP VNI21 O

134 0J ID122 1.1135]>
135 TP VNT2 A }
136 ZJ IN37 1J144

Getting call word for X and storing

Is X fixed-point variable?

Is Y floating-point constant?

Is Y fixed—point constant?
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X is
fixed-
point
variable

X is
float~
ing
point
varia=
vle

137
140

g 141

142
143
L144

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

N O wWNN~O

RJ
TP
RJ
TP
MJ
TP
0J
TP
QJ
TP
zJ
RJ
MJ
i\
QJ
TP
MJ
RP
TP
RP
TP
TP
RJ
RJ
TP
RP
EJ
EJ
EJ
RJ
MJ
CA

IA

EJ
EJ
EJ
EJ
EJ
MJ
TP
TJ
MJ
TP
EJ

TP

1J116
VNT2
GW

Q

0
VNT74
1J160
VN121
1J156
VNT2
1J152
1J52
0
VN74
D122
VN71
0
30010
VN54
30010
VN105
VNS
X

SY
SY2
20004
UF16
UF14
UF2
ID40
0
1J176

1J107
A

GW1
VN110
1J160

¥0122 }
gJISO }

s |
1J154
1J42

1J156

Q
1J160

A
1J141
1J162

VN11
1J164
VN21
A

IX1
SY1

A
1J172
1J166
IK

1U
ID34
IF

Y to octal and storage

Getting call word for Y and storing

Is Y fixed-point variable?

Is Y floating-point constant?
Is Y fixed-point constant?

Y to floating-point constant
Is Y fixed-point variable?

Getting call word for Y and storing

Transfer of prepared data to output region

(), ; tests

A . check
"if" check
Sentence —— (if) Incorrectly Written —

Preliminary Number Comparison Routine

IT

0

0
VN4
UF26
UF60
UF61
UF62
UF63
0

IT
IT1
0

IT
IT1
0
IT1

0
0
A
IT11
IT14
IT17
1T22
IT25
IT30

1T32
IF1

IT32
IF1

1st no. X
2nd no., Y

IV WAV Il A
B I CRRCRP U

Change "if" sentence to a "jump“sentence
Jump back to start of IF
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20 TJ IT 1T32

21 MJ O IF1
< 22 Tp IT1 A
23 TJ IT IF1
24 M o I1T32
£ 25 TP IT A
26 EJ IT1 IF1
27T MJ O IT32
2 30 TP IT A
31 TJ IT1 IF1
32 TP UF63 VN Number (6) to lst line of output
Changing 33 TP UF15 VN2 JUMP put into title output line
IF toa 34 TP VNS5 VN4 Line number changed to Sth position of
Jump output
Sentence 35 TP VN33 VN5 Pseudo-op indicator to 6th output line
36 RJ IDT1 1D65 Sentence -- (If) Becomes Unconditional
Jump to Sentence —-
35 §§ ¥§4 éXI }' Line number to reference list
41 RJ WT WT1 Write string-out on tape
42 MJ 0 IF
CA IT43
Termination Space Period Routine
IA IK
0 TP VN5 A . .
1 2] IK? IKIZ.}' Has a 1st number been filled in?
2 TP VN4 A . . .
3 zJ IK4 IK12 }' Has a 1st relation been filled in?
4 TP VN4 A
5 7] IKé IK12 }- Is there a call word for X?
6 TP VN24 A
7 23 IKIO IK12} Is there a call word for Y?
10 RJ WT WT1 To write completed data on tape
11 M O IF Exit
12 RJ IDT7 ID73 Sentence — (If) Space period occurs
before sufficient data given
13 MJ O IF
14 TP VN1O A . .
15 27 IK JF141 Has a 3rd no. been filled in?
16 TP VN7 A }> . .
17 zJ  IK20 K12 Hasa 2nd no. been filled in?
20 TP VN6 A . .
21 7] IK TK12 Has a 2nd relation been filled in?
CA IK22
2nd Control Routine
IA IO v , v
Initial 0 TP VN56 VN43 Abs. signof X to more convient location
Control- 1 TP VNIO7T VNT4 Abs. signof Y to more convient location
2nd or 2 RP 10015 IU4 Clearing region of temporary Storage
drd time 3 TP UF7 VN150
thru 4 Tv 1033 JC Setting up divider routine for 2nd or

3rd time thru
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Constant
& Fix-Pt.
Var.,
Routine -
2nd or
3rd time
Thru

10
11
12
13
14
15
16
17
20
21
22
23
24
25
26
27
30
31

32
33

RJ
TP
TP
TP
EJ
EJ
EJ
EJ
TP
QJ
TP
0J
TP
QJ
RJ
MJ
TP
0J
TP
MJ
TP

MJ
0
CA

2nd

IA
TP
ZJ
TP
ZJ
RJ
TP
EJ
EJ
EJ
EJ
TP
QJ
TP
MJ
TP
RJ
MJ
RJ
TP
EJ
MJ
RJ
TP
EJ

SY
SY2
SY2
SY3
UF4
UF3
UF17
UF14
SY11
IY
SY10
1Y33
SY7

ID16
VN151
105
UF27
UF27
0

0
1034

SY1

A
VN152
VN153
1025
1031
105
IK14

forry
gU2 1}

fuas
1023
ID13

105
Q

1027
VN150
105
VN151

105
JC3

Get next symbol

Store 1lst two symbol words in temporary
storage

-?

I?

(?

A. termination

Is symbol a constant?
Is symbol a fixed-point variable?
Is symbol a floating-point variable?

Sentence —— (If) Symbol Rejected —-

Negative sign if no previous absolute sign

Absolute sign indicator to temporary
location

Constant and Fixed-Point Variable Routine

1Y
VN47
1Y4
VN100
1Y4
SY
SY2
UF
UF1
UF4
UF5
SY11
1Y14
SY2
0
UF27
SY

0
SY
SY2
UF22
0

SY
SY2
UF25

)
IY2

Tysaf
1Y33
SY1

A
IY4
Iy21
IY16
IY16

nglé}

VN155
1Y33
VN154
SY1
IY12
SY1

A
IY25
ID42
SY1

A
IY31

Did X have a number in scientific notation?
DidY have a number in scientific notation?

Get next symbol

e?

*?

-?

-?

Constant?

Exponent to storage

Negative sign indicator (40 0 0) to storage
Get next symbol

Get next symbol
10?
Get next symbol

POW?
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2nd or

3rd time

thru

Nonsub=
script=-
ed var-
iable

Termi-
nation
Loop

Not in
Is in
Sub~

scripted
variable

30
31
32
33
34
35

L5

30
31
32
33

34
35

37
40
41
42
43

MJ
RJ
MJ

T
J

RJ
MJ
CA

IA
RJ
MJ

TJ
RJ
MJ
RJ
TP
RP
EJ
EJ
RP
EJ
EJ
EJ
MJ
TP
0J
RJ

MJ

TP
0J

0J

RJ
MJ
RJ
MJ

TJ
MJ
TV
RJ

0J

0

SY

0
JB17
ID16
0
IY36

2nd Floating-Point

JB
TA

0
UF36
TA4
JB17
0

SY
SY2
20004
UF16
UF3
20004
UF10
UF15
UF14
0
VN151
JBé6
ID56

0

SY7
JB4
SY11
JB4

ID16

UF34
TS3

UF60
JB17
SY11
JB50

IY10
SY1
IY10
JB6 )
ID13
1Y33 )

TAl
JB32
A
JB37
JB6
JB24
SY1
A
JB12
JB6
JB20
JB15 }
X

JF
1K14
30000

0
JB22
ID52

JB6
Suos |
JB26\

30

ID13
JB4
TS1
ID110

b}
JB37
JB4
JB55
JB61
JB6

Q
JB44

Get next symbol
Termination check loop

-

Variable Routine

Is symbol in Comb, List?

Not in

Is in

Go to subscripted variable portion

Get next symbol

) (., : tests
Abs. sign test
< > = NOT tests

JUMP?
A.

Has open absolute sign been given?

"Sentence -- (If) Open absolute sign
missing®™ Error routine reference and
continuation of analysis

Is symbol a variable? If either a variable
or constant, it is

Is symbol a constant? assumed to be re-
dundant argument
of a single valued
function and no
notice is taken
of it

Sentence -- If Symbol Rejected --

Is symbol in pseudo-op list?
Sentence — (If)Set of varlables differs
from Initial Set

Is variable subscripted?

No

Setting up v of storage subroutine
Setting up index

Termination check

Is symbol a constant?
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4 TP SYI0 Q@

45 0J  JB50 JB46 Is symbol a fixed-point variable?

46 RJ  ID16 D13 Sentence -— (If) Symbol Rejected ==

47 MI 0 JB41

50 RJ  JB37 JB5S Storing const. or fix.-pt., var. XS3
representation

51 1J JB61 JB41 Index jump to start of loop

53 RJ ID16 ID13
54 MJ O JB52

55 TP  SY2 [YN1561> Storage subroutine

52 RJ  JB17 JB6
Termination check loop

56 RA  JB5S UFé6

57 MJ O 30000
60 0 0 VN156
61 0 0 0 Index temporary
CA  JB62
IA JC
g?;gﬁion ? gg %340 gg§4 Sentence —-— (If) Incorrectly Written —-
Routine~ 2 MJ O IF
2nd or 3 TP A VN163 Ist relation symbol to storage
drd time 4 TP  UF6 VN162 Starting count in counter of relation
thru symbols
) RJ SY SY1 Get next symbol
6 TP  SY2 A
7 RP 20003 JCi4 <> =?
10 EJ UF10 JC11
11 ™ A VN164 2nd relation symbol to storage
12 RA VN162 UFé6 Count of relation symbols increased
13 MJ O JC15
14 EJ UF13 JC1 Is 2nd symbol NOT?
12 ;g 33?;3 3%%;&} Transferring data of X2 to VN130-144
ég gg éggls 35?;0}- Clearing VN%50—164 for use of Yy data
accumulation
21 TP VN142 A }, Is 2 > no. of relation symbols, some
22 TJ UF26 106 value of SY2 hasn't yet been identified
and stored
23 MJ] O 105 Return to gather data on Y
CA JC24
2nd Jump Routine
Ju_mp IA JF
Routine- O TU JF156 JF145
2nd or 1 TU JF160 JF146
3rd time 2 TV  JF154 JF147
thru 3 RJ JF1533 JF144 Check if X2 =X
4 TU JF157 JF145
S TU JF161 JF146
6 TV  JF155 JF147
7 RJ JF153 JF144 Check if Y2 =Y
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Reversal
of re-
lation
symbols
due to
chkanging
of signs
or alter-
ing of
position
of X&Y
the 2nd
or 3rd
time
thru

10

11
12
13
14
15

16
17

20
21
22
23

25
26
27
30

31
32

33
34
35

36
37

40
41

42
43

44
45
46
47
50

51
52
53
54
59
56

RJ

TP
EJ
TP
EJ
MJ

TP
EJ

MJ
TU
TU
TV
RJ
TU
TU
RJ
RJ

TP
EJ

TP
EJ
MJ

TP
EJ

MJ

ZJ

ST
MJ

ZJ

ST
MJ
TP
EJ
TP
ST

JI

VN130
VN35

VN150
VN106

VN150
VN106

JF156
JF161
JF155
JF153
JF157
JF160

JF153
JI

VN130
VN106

VN150
VN35

VN150
VN35

VNT
JF43
UF63

J1123

VN6
JF50
UF63

VN6

VN65
UF26
UF24
JI123

JI1

JF16

ID3
JF41

JF57

ID3

JF145
JF146
JF147
JF144
JF145
JF146
JF144
JI1

JF41

ID3

A

JF46 }
A

JIlZé}

JF37

s
JF53
A

e J

JF57

A
JF43

A
J1123

Checks consistency of relation symbols
and assigns code figures

1st left sign = 2nd left sign X2(s)=X(s)

ist left # 2nd left X,(s) # X{s)

Inconsistent sign chafige Y2(s) = Y(s)

Double sign inequality. Relation reversal
needed. Yo(s) # Y(s)

Yo(s) = Y(s)

Sign of 2nd rt. = sign of 1lst rt. Signs
0.K. Reversal of relation not needed

Inconsistent sign change. Y2 # Y

Left = Right. Check if X = Yo

Right = Left. Check if Y = X2
Checks consistency of relation symbols
and assigns code figures

Sign follows group equality #1
X9 (s) = Y(s)

X2 (s) #Y (s)

Inconsistent sign change Yo(s) = X(s)
Yo(s) # X(s) Double inequa%ity of signs
and reverse equality of no. series
means relation reversal not needed

Yo(s) = X(s), Sign follows group reverse
equality 2nd time, Relation reversal
needed

Inconsistent sign change. Yo(s) # X(s)

Is line no. for 2nd test in output?

Reversing relation of single symbol in
temp. storage 6{2.3,4}= ,3,2}

Is 2nd test line # 0?

Reversing relation of 2nd test line.
6-{2,3,4} = {4,3,2}

Was 1st test a double relation test?

12 -{5,6,75={7,6,5}
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Check of gg

consis- 61

tency of 5

relation 63

symbols 64

65

66

67

70

71

72

73

74

r‘75

76

Loop to | 77

get line|100

number 101

102

103

ﬁ 104

105

106

107

110

111

112

(113

114

115

116

117

120

121

122

123

Exit 124

laop 125

after 1126

final 127

line no\l30

is ob~ 131

tained (132

133

Exit 134

loop P 135

after 136

line no.

for VNT |137
is ob-

tained. {140
May be

start of 3rd

time thru if an

n:om

TP
YA

ST
ST
EJ
MJ
TP
ZJ
EJ
MJ
TP
ST
EJ
MJ
RJ

TP
EJ
RJ
TP
RP
EJ
EJ
TP
TJ
RJ
MJ
RJ
MJ
TP
RJ
TP
RJ
TP
ZJ
TP
ZJ

RJ
EJ
EJ
MJ
TP
RJ
RP

EJ
TP

EJ

MJ

if"™ is recognized

VN7
JF61
UF50
VN4
VN6
JI123
0
VN6
JF70
VN4

0
UF50
VN4
JI123
0

SY

SY2
UF31
ID63
SY2
20007
UF51
UF14
SY5
UF23
1ID40

SY

SY2
IN2
LN3
IX
VN6
JF122
VN7
JF124
LN3
SY
UF16
UF14

LN3
SY
20004
UF16
UF14
UF60

UF2

b}
JF66
A

A

A
JF76
ID103

w72 f
JFT72
ID103

JF76
A

A
JF76
ID103
SY1

A
JF112
ID60
A
JF105
JF112
IK14

A
JF114
ID34

IF
SY1
JF102

LN4
LN
A

IX1
A
JF124

i
JF131
VN10

SY1
JF125
IK14
I1J12
VN7
SY1
JF135
JF132
IK14
VN34

102

1J12

Is line no. for 2nd test zero?

[9 - (VN4) - (VN6)] = (JT123)

Symbol OK., Can get on to rest of jumps
now

Is 2nd test line = 0?
Is (VN6) = (UN4)?

[9 - (VN4)] should equal (JI123)

Comparison symbols ambiguous
Start of procedure to get line no.
Getting next symbol

Is symbol TO

TO should follow Jump (Warning)

Is symbol TO, SENTEN, STATEM, LINE,
NUMBER, NO., SENT,?

ﬁL test

Is 7 > no. of chars.

Incorrectly Written —-
Exit
Get next symbol

Getting line number in standard form

Sending line number to reference list

Is 2nd test line zero?

Has a line number already been put in VN7?
Line number to unconditional jump line

) ?

/. routine of 2nd or 3rd time thru
Incorrectly Written

Line no. to VN7

), 1 ?

A . test?

Putting indicator ™3™ in output to in-
dicate there are to be 3 clauses

Start of 3rd time thru with recognition
of NIF"

Incorrectly Written ——
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141

LT L

142
143
144
145
146
147
150
151
152
153
154
155
156
157
160
161
162

VN34
UF60
0
UF65
[VN43 ]
[VN131]
0
JF145
JF146
JF162
0

0

0
VN43
VNT74
VN131
VN151

JF163

«JF145J

A N

e S
IK16

JF162
A 3
JF150
JF21
UF42 ¢
UF42

30000
JF21
1D110

OO0 OO0

Is this the third clause being analyzed?

Index set up
Check if storage of data for a constant
or variable is equal to same data

gathered for one on the first part of
an "if" sentence

X absolute
Y absolute

Index temporary storage
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VARY Translation Routine

The VARY translation routine builds from the input VARY sentence the
required lists of symbols for generating the VARY coding and for providing the
necessary connections so that the stated looping processes can be accomplished.
These lists are called the VARY String-out, the VARY File, and the Variable
List. In addition to these tasks, this routine makes appropriate checks,
where possible, for the writing of VARY sentences containing non-ending loops.
It also checks for compatibility of fixed- or floating-point variables and

constants within a Modify Component of a VARY sentence.

String-Out Form for VARY Sentence

WO | O O O 0O 0O O O O O t t t| ttt =number of words in string-out

1 _ _ - . _ _ Sentence number in standard form

2 v A Y 7 7 7 7| XS-3 sentence identifier

3]0 0 0 0 0 O 0O s s s s s | sssss = sentence call word

410 0 0 0 0 OO OO O y y/| YY=number of WITH words (max. 178)
5 _ _ _ . _ _ Sentence number of first in range

6 _ _ _ . _ _ Sentence number of last in range

7 . Sentence number of transfer, if

stated (zero otherwise)
10 r 0 00 0OO OO OO0 000 r =4 if WLT7 is RESUME number (zero

otherwise)
11 {0 0 0O 0 OW X O O O O O | WX = indicator for tests of first
variable
12 | P 0 Call word Call word Variable. P=4 if call wordg is 63---
and floating. (zero otherwise)
13 q, 0 Call word, Call word, Initial value qj=4 if absolute val-
14 | q, 0 Call word, Call word, Increment ue is specified (ex-
15 dg 0 Call word3 Call word3 Limit cept constants)
16 {0 0 0 0 O W X1 0 0 0 O O | WX =indicator for tests of second
1 1 variable
17 | Pl o CWy CWy, Variable
20 | qg 0 CW) ok Initial value
) ] ] ~ P and q; have same
21 q3 0 CW2 CW2 Increment meaning as above
22 | q; 0  OWg oW Limit J

Additional 5 word
S, components as re=
quired
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The WX indicators in the String-out provide to the VARY generator the
information required so that the necessary tests, if any, may be built to guard
against indefinite loops within the VARY cycle. These indicators may be

explained by the modify component.

VARY ¢ a(b)e. . . .,
where @ denotes the fixed or floating variable, and a, b, and ¢ are fixed-or
floating-point variablesand/or constants.

Then, WX = 00 if a, b and ¢ are all constants. No test coding will be
generated

WX = 10 if a and/or ¢ are variable and b is a stated constant > O,
WX = 14, if a and/or ¢ are variable and b is a stated constant < 0.

WX =20, if b is a variable, and a and ¢ are constants such that
C-a > 0.

WX = 21, if b is a variable, and a and ¢ are constants such that
c-a< O.

WX = 22, if b is a variable, and a and ¢ are constants such that

c-a =20
WX = 30, if b is a variable, and a and/or ¢ are variable.

Since the test coding that is built by the VARY generator for all cases
except WX = 00 is only executed at the beginning of the looping process, none
of the variables @ , b, or ¢ may be changed by other sentences within the
VARY's range. In order to check that these variables are not altered by their
appearance in other Modify components of this or other VARY sentences, or in
COMPUTE sentences, or on the left of equations, the Variable List is built by
the VARY translator. This list consists of three word entries for each modify
component of VARY sentences, These entries remain in the list only until the
translation process has progressed beyond the range of the VARY,

Example: VARY X 0(1)Y with J I(K)100 Sentences 10 thru 20 ,

After the insertion of the 2 three-word items for this sentence, the Var-
iable List would appear as follows:
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VLO 0 0 address counter address counter

1

t

Previous entries in
Ftne list, if any

T

t

' y
(| «——3XS-3 for X . >
3 word item < | 0 0 0 0 0 0 0 O 0 0 O O For constant 1
| «——XS-3 for Y >
( <«——XS-3 for J >
3 word item < «—XS-3 for K >
./ 0 0 0 0 OO OO O O OO For constant 100

When a constant appears for b or ¢ in the Modify component, the corre=-
sponding word in the Variable List is cleared.

The three-word items entered for the above sentence remain in the list for
checking by the COMPUTE and Equation translators until sentence 20 has been
processed. Then the VE routine of the Translation subroutines removes these
items from the list.

The first entries into the VARY File are also made by the VARY translator.
This file is used later, to:

Determine when items are to be removed from the Variabhle List,

2. Provide exits from VARY sentences when transfer components are not
stated.

3. Establish the continuation of the VARY loop from the last sentence
in its range.
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A VARY File item consists of two words for each VARY sentence:

[ — - - - Sentence number of last sentence
in range.
1 W CW2 CWo = Call word of VARY sentence.
CW1 = Call word of sentence to
which exit is made,

Y(4 bits) = number of WITH words,
X(2 bits) = 10 if exit is normal
transfer,
11 if exit is RESUME
of previous VARY,

1

All entries in the VARY File item except CW1 and X are made by the
VARY translator. The item is completed later by the VE routine of the
Translation Subroutines (see Section III, 3,a).
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Error Print-Outs Used in VARY Translator

ZA is not a variable symbol,
ZB Format error i.e.,, no parenthesis,.
ZC Inconsistent use of fixed or floating point operands.

ZD Minus sign illegal prefix to variable.

ZE Inconsistent use of absolute value signs.

ZF type symbol is illegal in scientific notation format,

ZG Illegal scientific notation format.

ZH Change modifiers to eliminate infinite loop.

ZI The number of modifier components exceed 15. Rest of sentence not checked.

ZJ Misspelling or no referenced sentence.

ZK No space period symbol,

ZL Incomplete sentence i.e., no(range)component.
ZM Variable must not change values within VARY loop.
ZN Error in transfer component.

IN Disallowable character in exponent
10 {Absolute value of number too small - given zero value

Absolute value of number too large

VARY must not be last sentence in range of any VARY.

NV { Too many vary sentences in program.
Range of inner VARY extends beyond range of outer VARY.
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6cL

Vary Translator Flow Charts

Preset program (xV_|
zeroize WL4-WL1O

>

Pick up variableuﬂ;
assign or find C/W
and send to Temp.dzb

Preset location
necessary for

Yes

Temp.

reentrance,

[Pick up initial value
—>{of modifier.
variable or constant (set
indicator in'VT'),
or fi?%:f/w and send to

]

Determine if

Pick up incrementing [BV
>lvalue of modifier, Deter-

Assign

mine if variable or con-
stant (set indicator in'VT*).
Assign or find C/W and send
to Temp. 14

Build indicator IIV
on basis of infor-
mation concerning
operands stored in

VT20-VI26, Send

Test operands |PV
in modifier for
infinite loop
design

indicator to Temg,(ii

values in Temp.
@ -~ Temp. @% to

Move stored |SV

string-out

Tedt for 'with® and

Build a Variable List|[DV
. §ontaining variable,
incrementing aperand,
and limiting operand of
modifier component

Pick up limiting value Lcv
of modifier., Determine

if variable or constant
(set indicator in'VTD).

Assign or find C/W and

send to Temp.

VARY String-Out Control Flow

No Exit

tally in WL4

Error Return
RJ VT VT1

Process range and
'\\\>transfer componen

)

Note:

In Flow charts that follow
a refers to variable,
a refers to initial value,
b refers to increment,
¢ refers to limiting value,
as VARY a a(b)c.




Illegal variable

type symbol

v

Error Routine

Alarm print-out
then proceed

Get next symbol

\

NO Test for letter
QJ (SYT)

YES

heck variable
type symbol

NO ¢
' RJ RH RH1

YES

Search DP List
- L(SY2)

. Found

RJ TS TS1

Not found

Search CB List
for L(SY2)
RJ TA TA1l

Not found

Assign 64 type C/W |

YES/ Test for fixed or NO ian 65 t C/W
(_—Qltpt. 0 (S110) J—>) Assion 65 type C/

Send symbol and

A '}

@ Region

Set op position
of Temp.

Found

Test for fixed YES
or fltpt.
(SY10) QJ

YES

Test for

pseudo op
QJ (TS4)
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First value region 'a'

Save SY10 in Temp.(:)
Fixed or flt pt,
indicator

Set '40* in op. of Set flag (3)to 40
Temp. @ Get next symbol minus indicator

L

X

Yes ﬁest (1) absolute
wlue sign

No

\

Yes

Cl‘est (=)

N

No

Exit
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Increment Region 'b’

Get next symbol

Yes (Test Temp. @for ()

No

Test SY2 for ( No ERROR
no open paren,

Yes

Get next symbol

Test for (1) (SY2) Yes Set "OP" portion to
40 Temp. @

No

Crest for (-) Yes Set flag (3)

No
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Bound Phase or Region 'C'!

Get next symbol

Yes Test Temp @ for \
J

No

Gst SY2 for ) ) No ERROR no close paren,

Yes

Get next symbol

Test for (I) Yes Set "OP" portion to
40 Temp, @
No
\
Yes
Test for (-) Set flag @
No
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vEL

Get next symbol
RJ SY SY1

\

Send SZ2-SZ12 to
7727712

Save SY2

in Temp, @

Test for
absolute value
Slgn " "

Get next
symbol

est for' ",
")" with, sentence

Test asterisk\ No

Test Temp @
Q jump

Error o« is fixed pt.
or illegal symbol

No

Test asterisk
"*"

Scientific notation

routine after detecting
"t . uv

Scientific notation

routine after detecting

'IE" : TV

\
Gst for "E" >Yes
No

A

ERROR
Illegal symbol

ZF

Error No absolute
value sign should be
detected

No

Test WL13
Q jump

Send converted yalue
to I1Q2- Temp. (f)

Send 472 - 7712
to SY2 - SY12

Test for float-
ing point con-
stant RJ RB RB1

Scientific Notation to
floating pt. RJ IQ
I01 RJ GG2 GG

Vary Translator Flow Charts - HV-Constant Branch




Fixed or floating point
constant branch

272 to 7712
SYZ2 to SY12

fltpt.

Yes ( T

N

est for fixed or No

QJ Temp (:)

Constant RJ RD RD1

est for fixed pt.

e

|

Convert XS-3
to octal
RJ RS2 RS

Yes Test flag 3 (=)
indicator

JINo

TP RS3 to

Temp T

IN RS3 to
Temp T

ta zero

Set flag 3

Test floating pt.

constant RJ RB RBli::)

!

Convert XS-3
to floating
pt. RJ GG2
GG

3

Test flag 3 (-) Yes
indicator

l

TP GG3 to
Temp T
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Set flag 3

to zero

TN GG3 to
Temp T




Exit for Constant Branch

Magnitude of constant

to Temp @

Yes /I‘est Temp @ for
\absolute value

No

Temp@ —> Temp @

(input for VT)

Set up reference table
RJ VT VT1

Temp (T)= Constant to
A & search constant pool
RJ GW GW1

Insert C/W into

Temp @

Cest Temp @ for "W'\ No

(absolute indicator)/

Yes

Get next symbol

Error ZE No est XS3 absolute
value sign

Yes

Set "OP" of Temp @

to zero
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3
|PV [ Preface for Indi

{ PV 5
Is any of

a, b, or c
variable?

cator Region

Error print:
Infinite loop

Error print:
Infinite loop

I S "b"
constant

Yes

Is "b"
absolute
value?
No

Exit

737

Error print:
Infinite loop




v

No IS "b"

variable?

Yes

[1v] Build Indicator

Set bi
of
indic

t S

ator

Yes Is

Set bit 4

. of
indicator

Is

Is

variable?

n” a",

m".n

(v

variable?

No

indicator
= 0?

5 of indi~-

s bit

Set bit 1 of

indicator

cator set?

Set bit 3
of indicator

NS

Set bit 2 of

indicator




Exit

TP ZZ2 GG4
TP ZZ3 6GS

RG GG2

GG

( Test f@m_)

Yes

Exit

{

TP GG3 IQ2

Preset flag CE

Yes

TN RS3 103

Get next symbol

Convert XS3 dec. to

_)@ XS3 "10}_No_> Error

Yes

Get next symbol

TN GG3

102

Exit

Routine for
"E"

Yes /rest pOW

\ XS3
y
No / Test

»

No

—| superscript

Yes

Get next

symbol

Send XS3 dec.
1 to RS4

Convert XS3

octal RS2 RS

Error

NOT Yes

Superior to lower
case translator of
figures SY2 —>RJ

IN IN1

Yes

Test for super-
-——€<::}cript (=) (SZ) ::)

No

to oct, RS2 RS

TP RS3 1IQ3

I

Exit

739

Superior to lower
case translation
of figures SZ2 —>
RJ IN IN1




Detection of "E" Procedings

Get next
symbol

Check fxd pt
constant
RJ RD RD1

s { Test pos.

s (e

Enter

|

Get next
symbol

Cfg%t minus sign

No

Convert XS3
to octal
RS2 RS

/.

TP RS3 I0Q3

l

Exit

sign ::)

740

Yes Get next
symbol

Exit

!

TN RS3 IQ3

Convert XS3
to octal
RS2 RS

Y

Check fixedpt
constant RJ
RD RD1




[§72

S

VP

;

i

Yes (::

Advance Exit
(r) by
two

Set parameter to
print: TOO MANY
VARY SENTENCES

as vary file No s current vary E?tﬁrsviiznzlle
exceeded its sentence within : mbereof lagt
maximum? —_ Subprogram? u .
statement in range

O

s current sen No
tence = sentence
number in vary

file?

Advance vary
file word
count by two

Y

Set parameter to

print: RANGE OF

INNER VARY EX-

TENDS BEYOND

RANGE OF OUTER
VARY

Vary Translator Flow Charts - Build Vary File

word and number of

vary file

Insert vary call

—>{ 2
‘'with' words into :>

by

Is sentence num-

ber at address given \N

by (¥)> sentence num

ber at address give
@)?

Ol

in a subprogram

as there been No
previous vary

@_) print:

Yes ::

=

Ee.1(: r( )a ){D

Set indicator and
length of vary
files for vary sen-

tencesinmain program

(D)

Set parameter to
VARY MUST
NOT BE LAST IN
RANGE OF VARY

(a)

()

Address of last

closed item in vary

file,

file.

Address for inserting
next item in vary

un-




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

NMC4400
LV4566
VV4635
FV4650
BV4663
CV4704
GV4725
HV5040
V5117
WV5151
DV5214
PV5243
IV5310
SV5362
VZ5417
UV5433
TV5465
EV5506
VT5521
PL5553
ID5613
IM5743
IN6057
106107
106136
IR6265
ZA62TT
ZB6314
ZC6330
ZD6347
ZE6364
ZF6401
266423
ZH6437
216455
236500
ZK6521
ZL6533
ZM6551
VP6573
V06633
VS6647
NV6655
IS6711

7276714 .

SC6726

Regions-VARY Translator



RE
RE
RE
RE

TLL79%7
Lroiai

XV6730
XU06735
ZN6T60

Translation Subroutine regions are also needed to assemble the VARY

Translator tapes,

Also included, in the reco tapes of the VARY Translator are ID (1308
lines in length).IM(1148). IN(308), IO(278), 32(1278), IR(128), and IS (a set
With one 2-1ine exception, this reco

of 3 addresses used as temporaries),

coding is identical to the regions similarly named in the IF String-Out where

they are annotated and reproduced in this manual.

The 2-line exception is:

IA
RJ
MJ
CA

ID3

DV
0

IDS

DV1
MC40

743

Build Variable List File

Jump back to vary Translator Control



IA
MJ
MJ
RJ
RJ
TP
QJ
RJ
RJ
RJ
MJ
RJ
RA
RJ
TP
0J
RJ
RJ
RJ
MJ
RJ
RA
RJ
TP
0J
RJ
RJ
RJ
MJ
RJ
RJ
RJ
RJ
RJ
TP
EJ
EJ
EJ
RJ
MJ
RA
TJ
MJ
RJ
MJ
RJ
TP

0J

el
L

MC

VvV
FV
SY11
MCé6
HV

WV

GV
PL10
BV
SY11
MC17
HY

WV

PL10
Ccv
SY11
MC30
HV

WY

GV
DV
PV

IV
SV
PL33
MC154
MC152
MC153
SY

WL4
MC155

VZ

SY
SY11
MC57
SY2

Master Control for Vary Translator

CT

XV Jump out for correction; then process
Vvl Test duplication of variable

FV1 First value region or 'a'

Q } Test for digit or decimal pt.
MC12

HV1

V1 Constant branch s
WVl

MC13

GV1 Variable branch ]
PL2 Increase CTR+1 —» CTR

BV1 Increment region or ™b™ 1
Q

MC23

HV1 i
JV1 Constant branch

Wv1

MC24

GV1 Variable branch ]
PL2

CV1 Bound phase or “c" ]
Q >
MC34

HV1

JV1 } Constant branch

WVl

MC35

GV1 Variable branch

DV1 Build Variable File

PV1 Build preface region to indicator
IVl Build indicator

SV1 Mover region

A Possible WITH or SENTEN

MC47 Test WITH

ZL1 Test . (Incomplete sentence)
MC54 Test SENTEN

SY1 Get next symbol

MC42 Go back & test for (WITH, A. , SENTEN)
PL1

MC52 Test no. of WITH words < 178

Z11

VZ1 Presetting region

MC1 Continue processing modifiers

SY1 Get next symbol which should be digit
Q } Is it digit? No- Error

ZJ1

LN4 1
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L
60 RJ IN2 IN ] Put line number in proper form
61 TP IN3 WL5 Line number —» string-out
62 TP IN3 A } '
63 RJ I X1
64 RJ SY SY1

Put line number in IZ liist

65 EJ MC146 MCT70 Test THRU

66 EJ MC147 MCT70 Test THROUGH

67 MJ O MC157 Jump out to Test A.

70 RJ SY SY1 Look for sentence number

71 EJ MC153 MC70 Test SENTENCE

72 TP SYII O }

73 Q1 M74 Z11 Test sentence number

74 TP SY2 IN4

75 RJ IN2 LN Put line number in proper form
76 MJ O MC16 -> TP IN3 WL6 insert

77 RJ IX IXa Put line no. in IZ list

100 MJ O MC102

101 TP WL5 WL6 THRU - THROUGH, not detected

102 RJ SY SY1
103 EJ MC152 MC136 Test "A."

104 EJ MC151 MC122 Test “TO™

105 EJ MC150 MC107 Test RESUME

106 MJ O XU10 Jump for correction
107 RJ SY SY1 )
110 EJ MC153 MC107 Test SENTENCE
111 TP SY11 Q _}

112 QJ MC113 Z)n Test for digit
113 TP SY2 LN4

3]
114 RJ IN2 IN | = Process line number
115 TP IN3 WL7 9 Line number — string-out
116 TP IN3 A e }
117 RJ IX IX1 Line number — list IZ
120 TP PL4 WL10 |
121 MJ O MC133 Jump to test for A.
122 RJ SY SY1
123 EJ MC153 MMCiz22 Test SENTENCE

124 TP SYIl Q }
125 QJ MC126 ZJ1
126 TP SY2 IN4 }
127 RJ IN2 LN

Test for digit

Process line number

130 TP IN3 WL7 Line number —> string-out
131 TP IN3 A }
132 RJ IX IX1 Line number — list IZ

133 RJ SY SY1
134 EJ MC152 MC136 Test A.

135 MJ O ZK1

136 RJ VP VP1 Build Vary File

137 RJ VZ VZ1 Presetting region

140 TV SV11 PL30 Why+y — A

141 TP PL30 A W - WL =n

142 ST MNC136 A tns1 = 1 .

143 AT PL WL Put no. of words in string-out — WL
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144
145
146
147
150
151
152
153
154
155
156
157
160
161
162
163
164
165

RJ
MJ
66
66
54
66
01
65
71

EJ
MJ
TP
MJ
TP
TP
MJ
CA

SS

33546
33545
30656
51777
22777
30506
34663

MC152

WL3

IN3
IN3

MC166

SS1
MC
7777
16732
74730
77777
77
63050
37777
20
WL
MC161
MC101
WL6
MC136
WL6

MCT77

THRU
THROUGH
RESUME
TO

A .
SENTENCE
WITH
(20)8

Test A.

746



IA
MJ
RJ
TP
0J
TP
RJ
RJ
MJ
TP
TJ
TJ
MJ
TP
TP
0J
TP
0J
RA
MJ
RJ
MJ
TP
TJ
TJ
MJ
TP
MJ
TP
0J
RJ
AT
MJ
RJ
AT
TJ
TJ
MJ

CA

LV

SY
SY7
Lv4
SY2
RH
TS

TS3
LV45
LV46

TS3
TS4
LV17
SY10
LV
Sva22

TA

TA4
Lv45
LV46

TA4

SY10
LV35
TK

PL14

TK

PL15
Lv45
LV46

Lv47

30000
SY1

gAl }
VT20

RH1
TS1
Lv23

ZAl
LV14
ZAl
Sv22

v )

Q

Lv21 }
PL4

Lv

TAL
LV33

ZAl
LV31
ZA1
Sv22
LV

%V40 }

TK1
Sv22
Lv42
TK1
Sv22
ZAl
XU
ZAl
63000
67000

Process @ Region

Test for 1lst character, a letter
a —> Temp a

Test variable type symbol

Search DP list

Not in list return

Test 62777 < CW < 66777

C/W —> Temp @
Test for Pseudo op

Test for fixed or fltpt.
Op. portion of Temp @ to 40

Search Combination List
Not in 1list return

Test 627T7T<C/W £ 66777

C/W of symbol in list — Temp (@2

Test for fixed or fltpt.

Sequence number —> A
Fixed pt.; 64000 C/W —> Temp (:)

Sequence number — A
65000 C/W —> Temp

Jump out for correction
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- O

Search Variable List “VL"™ for Modifiers Previously Mentioned

IA
MJ
Sp
SS
SA
TU
SP
RP
EJ
MJ
0

0

CA

IA
TP

RJ
EJ

TP
EJ
RA

CA

vV

0

VL
VV11
V12
VT20
[30000]
VL1
VL1

20000
Vv13

FV
SY10

SY
PL16

PL4
PL13
Sva23

FV13

30000
0
0
0
VVé
0
Vv
M1
Vv
0

0

30000
PL31

SY1
FVS
FV7
PL23
FVv2
FV11
FV
PL4
FV2

Vgt —> A
-VL1 = n = # words -

Add J value

Variable — A
Search list VL

First Value "a" Region

Set Temp (:)indicator for fixed or floating

point

Test (=)
L(40,0,0) > f1ag (3
Test (])

Exit to Control (MC
Set Op. of Temp
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IA
MJ
RJ
TP
EJ
TP
EJ
MJ
RJ
TP
EJ
MJ
RA
MJ
EJ
MJ

MJ
CA

IA

RJ
TP
EJ
TP
EJ

RJ
TP
EJ
RA
EJ
TP

jUAJ
CA

BV
SY
PL33
PL17
SY2
PL17
SY
SY2
PL13
Sv24
PL16
PL4

BV21

Ccv
SY
PL33
PL20
SY2
PL20
SY
SY2
PL13
SV25
PL16
PL4

Cv21

30000
SY1

A
BV10
A
BV7
ZB1
SY1
A
BV13
BV15
PL4
BVT
BV17
BV
PL23
BVT

Increment Region "b™

Exit
} Temp @ €({) —=A
Test ( ()
} Test
()

Error print and exit

} Test "

Set Op. of Temp (4 to '40°
Test for (=)

Set Op. of flag (:) to '40' minus ind.

Bound Phase or Region "¢"

30000
SY1
A
Cvio
A
9l
ZB1
SY1
A
Cvi3
CvVis
PL4
cvt
CvV17
Ccv
PL23
cv7

Pick up_ )
} Temp €())—>A
Test ())
} Test ())
Error print and exit
} Test (l)
Set Op. of Temp @ to "40"
Test for (=)
Set Op. of flag (:) to "40" minus ind.
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IA
MJ
TP
TP
EJ
MJ
RJ
MJ
RA
RA
TP
MJ
RJ
MJ
RA
RA
TP
MJ
TP
0J
RA
RA
RJ
TP
RA
TP
RA
TP
MJ
RA
RA
RJ
TP
RA
TP
RA
TP
RJ
MJ
RA
RA
RA
RA
RA

TP

QJ
TP

GV

PL4
PL31
SY10

TS

GV10
[Sv23]
GV46

TA

GV1é6
[sva3]
GV47

PL31
GV23
GV27
GV31
TK

[sv23]
GV50

[sv23]
GV51

GV40
GV42
TK

[SV23]
GV50
Sv23
6V52
VT

Sv23
Sva23
Sv23
Sva3
Sv23

PL23
GV60
PL

30000
PL22

GV56
ZC1
TS1
GV13
PL10
TS3
GV10
X021
TAl
GV21
PL10
TA4
GV1é6
Xu21

GV34

PLlO}

PL10
TK1

PL30
PL30
GV2T7
GV54
GV31
GV44

PL10 }

PL10
TK1

PL30
PL30
GV40
GV35
GV42
XU13
GV76
TS3

TA4

PL30
GV54
GV55

64000
65000

Gvé2
PL23

Variable Branch

Set flag @ for VI to '40'

Temp @) = SYl0a@ —>A

Test consistency of fixed or fltpt.
Error print

Search DP list

Not in list - go search CB

C/W —>Temp (13,14,15)
Preset GV10

Go to build table

Search CB list

Not in list - go assign C/W

C/W —> Temp (13,14,15)

Preset GV16

Go build table

Temp @ = SYl0oa —Q

Test for fixed or fltpt. variable
Modifiers A

Obtain proper sequence # —> A
A — Temp

Preset GV27 ~  Fxd. pt.

Temp (13,14,15) + 64000
Preset GV3l J

Go build table

Modifiers

Preset GV40

Temp (13,14,15) + 65000

Preset GV42
Build table, but make correction first

Presetters

Flag ® — Q (minus sign indicator)

Reset flag @ to O
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61
62
63
64
65

67
70
71

73
74
75
76
7
100
101
102
103
104
105
106
107
110
111
112

MJ

QJ
RJ
MJ
RA
TP

0J
RJ
EJ
MJ
TP
RA
TP
TP
MJ
TJ
MJ

TP
QT
TJ
MJ
CA

SY7
GV64

RH
GV6T
[sva3]
GVT5
GVT2
SY
PL13

Sv23
GVT7
Sva23
GV106

GV105

Sv23
Uv3l

GV104

GV113

Error print

Test

Error for first character a letter
Test for variable type symbol

Test for opening absolute value sign
Detected

Test for closing absolute value sign
Error print; inconsistent use of absolute
Presetter

L(O, 77777, 7T777) — Q
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IA
MJ
RJ
RP
TP
EJ
MJ
RJ
MJ
EJ
RA
TP
TP
0J
MJ
MJ
EJ

MJ
TP
MJ

QJ
MJ
EJ
EJ
MJ
RP
TP
RJ
RJ
TP
RA
MJ

EJ
EJ
MJ

EJ
MJ
RA
TP
TP
QJ
TP
TP
MJ
cA

HV

0

SY
30011
SZ2
PL13

SY

PL6
HV12

[Sv23]
HV41
HV16

PL17
PL20

Sy2

PL31
HV26

PL7
PL6

30011
772
RB
1Q
102

Sv23
MC154
MC153

SY2
PL7

HV51
[sv23)
HV54

ZE1
sv23
SY2

HVS7

[30000]
SY1
HV4
772
HV6
HV17
SY1
HV45
TV1
PL10
Q
HV12
HV15
ZE1
HV
HV22
HV22
HV42
PL33
HV
Q
HV55
ZC1
uvV1
TV1
ZF1
HV34
SY2
RB1
101
PL30
PL1
HY
Q
HV22
HV22
HV50
PL33
UVl
HV10

HvV24

Q
A

Hva27

PL10
Q
HV51

Constant Branch

Senten: 1

Save this information
Test (|) (absolute sign)
?o.(l)detected

Test (*) — set up routine
Test (E)—> set up routine

Preset HV12

Error print and exit

Go to JV via MC

Test (()

Test ())

Jump out for correction
(() or (V) = Temp®

Go to JV via MC

Temp D — 0

Test fixed or floating point
Error print and exit

Test (*) —» set up routine
Test (E)— set up routine
Error print and exit

Send value to temp (D
Set up for return to WV

Presetter for HV12

Test WITH
Test SENTEN

No presetter

Test for previous mention of absolute value sign
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IA
MJ
RP
TP
TP
QJ
RJ
TP
RJ
TP

QJ

TP
MJ

MJ
RJ

RJ

QJ
TN
TP
MJ

CA

Fixed or Floating Point Constant Branch

30011
72
PL31
JV5
RD
Sy2
RS2
PL23
JV12
RS3
PL

RS3

RB
SY2
SY3
GG2
PL23
Jva2s
GG3
PL

GG3
Jv32

30000
JV3
SY2

V17
RD1
RS4
RS

JV15
PL30
PL23

PL30

RB1
GG4
GG5

JV30
PL30
PL23

PL30
Jv

Fixed or fltpt. indicator -— Q

Fixed-pt. test
XS-3 to octal conversion

Test flag ® for (-) indication

Negative value —> Temp (D
0—flag @

Exit to WV via MC
Positive value—> Temp (D)
Exit to WV via MC

Fre

Negative value —> Temp (D

Exit to WV via MC

Positive value —> Temp (D
Exit to WV via MC
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IA

MJ
RA
TP
TP
0J
™
MJ
TP
RJ
TP
RJ
RA
RA
TP
TP
QJ
TP
RA

QT
TP
TP

RA

RA
RA
TP
MJ
37
TP
RA
QT
TP
RA
CcA

WV

0
Wv2
[SV23)
WV36
Wv5
PL30
0
PL30
VT
PL34
GW
Wv14
[sv23]
Wva7
A
WV20
WV35
Wv22
[SV23]
Wv40
PL10
Q
Wv27
PL
Wv4l1
Wv32
[SV23)]
Wv42
0
TT777
Sv23
Ssv23
sv23
PL
Sv23
Wv43

Exit for Constant Branch

30000
PL10
Q

wv2
wv7
PL34
Wv10
PL34
VT1

Q
25

[sv23]
Wv27
PL10
PL30
wv32

77777

Q

Q
PL30

Sv23
PL30

|

!
}
;
}
|
|

Set up for (|) detection

Magnitude of constant —> Temp (@

Constant —> Temp @
Set up reference table

Search and assign C/W from constant pool
C/W—> Temp @

Test for '40' indicator

L(3777....) > Q

Mask C/W—> Temp (D

Shift counter PL10 to V
Clear cell (set Op. to 0)

C/W—> Temp @

754



DN bt et b ot et et Pt et
O~ UNRKRWNHONICWULIEB LWND~O
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W~

NN DN
[« 4) J'-N

IA
MJ
TV

RA
TP
QJ
TV

RA
MJ
TV
TP
RA
TP
QJ
TV

RA
MJ
TV

RA
MJ
CA

DV

0 30000
VL DV2
V20 [30000]
VL PL3
VI25 Q

DVI2 DV6

VL DV7
PL  [30000]
VL PL3

0 DV15
VL DV13
vI22 [30000]
VL PL3
VI26 Q
DV23  DV17
VL DV20
PL  [30000]
VL PL3

0 DV

VL DV24
vr23 [30000]
VL PL3

0 DV
DV27

Build Variable List

Counter — DVZ,

a—>VLp {n 21

Increase counter VL by (0,1,1)
Test "b™ for variable

No variables. 0 —> VL list
Increase Counter VL by (0,1,1) to test"c"

Insert variable in list
Increase counter VL by (0,1,1)

" 1t

Test "¢ for variable

No variable.,.0 — VL list
To preface region PV via MC
Insert variable in list

Exit to preface region PV via MC
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» i
W

~t

NN WD~ O

34

Test 35

4%

36
37
40
41
42
43
44

IA
MJ
TP
QJ
TP
0J
TP
0J
TP
ZJ
TP
ST
zJ
SJ
TP
SJ
TP
SJ
TP
0J
TP
0J
TP
ST
73
SJ
TP
0J
MJ

TP
QJ
TP
QJ
TP
QJ
TP
YA
CA

PV

VT24
PV21
VT25
PV21
VT26
PV21
VT22
PV11
VT21
VI23
PV14
PV135
VT22
ZH1
VT22
PV
VT24
PV35
VI26
PV35
VT23
VI21
PV30
PV31
Sv24
ZH1

VI25
PV

V124
PV43
VT26
PV43
VT22
PV

PV45

Preface for Indicator Region

30000
Q

PV3

Q
PV5

Q
PV7

2}

A

A
PV
PV17

2,
2 )

Q
PV23

Q
PV25
A

A

PV
PV33

puss |
PV
0

Q
PV37 }
Q
PV41

Q
PV

o}

a' >0
PV21 =
b'— Q
PV21 = ©
C'— 0
PV21 = @©
Test b = 0

Error print infinite loop designed
a—>A
a-c—> A

0—A

Test b>0; if not, error print,
Infinite loop designed

Test b < O

Error print, infinite loop designed
a'— (

Go to test 4

¢c'—= 0

c'—=>A
c-a —> A

Test ¢c=a >0
Test Temp €bh for absolute value
Error print, infinite loop

Test b', if variable, then exit

Test b = 0. If so,
error print, infinite loop designed
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Constant

Sv21
12
Iv52

Build Indicator WX

30000

v
Iv4
V47
Q
V10
IV46
w12
Q
V50
Q

20
V15
A
V22
Q
1v22
Iv45
Q

21
Iv25
A

A
1V30
1v44
v

Q

21
1V35
A

A

v
1v43
v

H>O0OOO0OOOO

}
}

\ ) \ y ) ey e e e

757

Test b*

1 —B5
Test a'

1—>B4

Test ¢'

Test bit 5 =1
Test b> O
Test b < O
1— B3

Test bit 4 =1

|
o

Text c-a =

1—> B2

Test bit 4

]
-

Test ¢=a> 0

1 —> B1



Mover Region

IA SV

MJ O 30000

TP [SV22] A (OP, 0, C/W) — A
LA A 17 (op, 0, C/W) —>(0, C/W, 0)—> A
TU A [sv22] (oP, C/W, C/W)—> Temp
RA SV1 PL2

RA  SV3 PL1

IJ SVi6é SVl Reset SV16

TP SV26 SVl

TP SV27 SV3

TP [SV21] [WL11]

RA  SvVll PL3

IJ SvV17T SV1l Move Temp —> WL
TU SvV20 SV11

MJ 0 Sv3o

0 0 3 Index

0 0 4 Index

0 sv2l O

0 0 0 Temp

0 0 0 Temp

0 0 0 Temp

0 0 0 Temp (14

0 0 0 Temp

P SV22 A

TU A Sv22

TP SV33 SV16 Reset Index

Tp SV34 SV1T

MJI 0 Sy

0 0 3

0 0 4

CA SV35
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IA
MJ
TP
TP
RP
TP
RP

m
i

RP
TP
RP
TP
MJ
CA

IA
MJ
RJ
EJ

RJ
EJ
TP
QJ
RJ
TP
EJ
TP
RJ
TP
RJ
TP

TP
RJ
TP
RJ
TN

TP
MJ
00
CA

Presetter Region for Re-entry to LV

VZ

0

PL
PL
10003
PL
10007
PL
10005
PL
10006
PL

0
VZ14

30000
PL10
PL11
VZ5 }
PL21
VZT }
VI20
VZ11 }
Sval
VZ13
PL30
VZ

0 — CIR
0 —> CTR1
0—> flags

0 —> storage

0 —> Temps @ - @

Subroutine for Detection of Asterisk#*

uv

0

SY
PL25
0
SY
PL5
SY13
UV10
SY
Sz2
UV31
SZ2
IN
IN2
RS2
RS3
0
SY2
IN
IN2
RS2
TS3
0
PL26
0
Tt
Uv32

EV1
SY1
Uv4
ZG1
SY1
TV1

8V21 }
SY1

A
ov21 }
IN2
IN1
RS4
RS
103
uy
IN2
IN1
RS4
RS
103
Uv
RS4
ovie
T

Jump to Exit

Test for XS-3 '10'
Error print

Test for XS-3 POW
Test
for superscript

Test for superscript (=)

No superscript (=)

X5-3 (1) —> RS4

Superscript (=)
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IA
MJ
RJ
EJ
EJ
MJ
RJ
RJ
TP
RJ
TP
MJ
RJ
RJ
TP
RJ
TN
MJ
CA

IA

TP
TP
RJ

QJ
TP
TN
MJ
TP

CA

TV
0
SY
PL16
PL36
0
SY
RD
SY2
RS2
RS3
0
SY
RD
SY2
RS2
RS3
0
TvV21

Subroutine for Detection of "E"

EV1
SY1
V13
V5
V6
SY1
RD1
RS4
RS
103
TV
SY1
RD1

RS
103
TV

RS4 }

Exit

Test (~)
Test (+)

Check fixed pt. constant
Decimal
to octal conversion

Check fixed pt. constant
Decimal
to octal conversion

Exit for Scientific Notation Set-up Routine

EV
0
272
Z7Z3
GG2
PL23
EV6
PL
GG3
0
GG3
0
EV13

HV32
GG4
6G5
GG

Q
EV11
PL23
102
EV
103
EV

Test flag
Reset flag
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Table

Set Up Reference Table Used by VL, "WX™, and Preface

VT

0
PL11
PL22
VT10
VTS
PL34
VIa7
0
VT11
PL4
VT30
VT14
SY2
VT31
PL

[=NeNoNeoNoReNeNe]

PL34

Sy2
VT32

[30000]
PL1
Q
VT4
PL11
fvr20]
vT5
VT16
PL11
[vr23]
VT11
PL11
[vT20]
VT14
PL22

EOOOOOOOE
o

VT23
VT20

!

Exit

Entrance. CTR1 + 1 — CTR1
Flag @—>Q

Test for variable (-)
Constant

VI20 = Beginning of table
Preset VIS5

Variable
L(40,0,0) — Table
Preset VT11

Symbol —> Table
Preset VT14
Reset flag (@ to O

a , the variable

a, the lower limit

b, the incrementing value
¢, . the upper limit

b? (~) indicates Variable
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B WM O

IA PL
0 O

0 0

0 1

0 1

40 0

52 17777
30  TTTTT
56  TT777
0 o0

0 0

0 0

42 77777
0 0

0 0

02 1777
17 77777
43 77177
0 o0

0 0

0 O

0 0

04 03777
04 TTTTT
0 o0

0 O

0 o0

0 o0

0 0

0 0

0 o0

63  TTTTT
77 TTTT7
CA PL40
IA XV
R] XV
RI LV
MI 0

KP 10005
TP PL
CA XV5

XvV3
LV1
MC2
XV
WL4

Constant Pool

POW

E
%

CIR  Slot for Temp 11 - Te% @@

CTR1 Slot for @ - © :
l

- lower case minus
(
)

Flag
Flag
Flag
X-S3 10

Temp T
Temp 8
Temp
Temp %
Temp

+ lower case plus

Zeroizes critical part
of Vary Stringout WL4 - WL1O
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~NoUubhWhh-=O

IA
TP
TP

RJ
MJ

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

IA
MJ
RJ

RJ

(s
01
66

01
46
40
CA

XU
XU6
SY2

Xu7
TE

SY
MC152

XU17

777
34650
01240
34242
65734
22777
ZA6
ZA15

TF1 SY2

TF3 Put C/W and XS-3 symbol in CB list
TE1 for variable a

XU5 Put C/W and XS-3 symbol in CB list
VT1 for a, b, and ¢

VT1 } Builds table

Error Prints

ID3
WAl
ZA6
UP3
op

ZA
77T
15051
17024
54630
72551
77T
6

DA p>o

NHDHO
NP B 0O
N=wbpo
~Nwr==20
~Nomeoo
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IA
MJ
RJ
TP
RJ
MJ
31
01
01
50
30
34
40
CA

RJ
RJ

34
34
01
31
27

32
66
24
40
CA

MJ
RJ

RJ

47
65
46
01
72
24
30
40
CA

ZB

WA
ZB13
uP2

51544
30545
34223
51015
50663
635227
ZB5
ZB14

ZC

WA
ZC16
up2

0
50265
65663
67653
01313
01515
51246
01525
01515
50276
ZC5
2C17

ZD

wa
ZD14
op2

34506
34325
46303
52543
01665
54342
22777
ZD5
ZD15

ID3
WAl
UP3
Uup

ZB
72466
45154
02201
22454
33065
7777

ID3
WAl
UP3
UP
ZC
15065
05066
00151
47230
40131
63450
13450
23054
52277
11

ID3
WAl
UP3

ZD
76501
00134
22446
03134
10170
42546
T
7

~mZ D>
NZO-MmOo

PRHQCD T[>
zDDoppDawn=
ComErOmMUVnA A

o > 0=

o[> -

H[> o=

HREBPEEROZ2
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Pt bt et ot et
B WN~ OO WO

SOV WN-=O

IA
MJ
RJ
TP
RJ
MJ
34

01
31
46
24
34
40
CA

IA

RJ

RJ
71

65
01
46
34
30
66
01
51
40
CA

ZE

WA
ZE14
UP2

50265
65663
67653
01242
67663
46673
32506
ZE3
ZE15

WA
SY2
ZF21
UP2

7777
66735
73472
34650
30322
50016
50663
01505
34515
01010
54472
ZF6
ZF22

ID3
WAl
UP3
up

15065
05066
00151
56551
00170
00165
52277

ID3
WAl
ZF6
UP3
UP

ZF
T
23001
55146
13446
44601
52634
43134

HE T[>

oPDramHCD>DWV>o
wDHDZzz2mH<o

aracapPpcwn=

2O

=2=DozRkrDaoavn=E~o
rDzoHurDworwo
RDDHrmorHomo
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et
LN~ O~ WNhD—-O

SN oUW O

IA
MJ
RJ
TP
RJ
MJ
34
46
50
01
34
54
40
CA

IA
MJ
RJ

RJ

26
01
34
51
34
34

52
40
CA

G

WA
ZG13
UP2

46463
01652
66343
50516
51500
47246
2G5
2G14

Zn

WA
ZH15
op2

33245
47512
30546
01304
50246
50313
30014
22777
ZH5
ZH16

ID3
WAl
UP3
UP

i
03224
63430
13426
62466
13151
62277

ID3
WAl
UP3
UP
ZH
03230
73431
50166
63447
63001
45034
65151
s
10

W >2 0

THHHO DO

m=zz[D>m=Ex

2oz RDr

2O HW0nC

DEemmor
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~No kWO

MJ
RJ

ENY

RJ

66
47
31
31
51
50
26
10
66
30
30
26
27
40
CA

ZI

WA
2122
up2

33300
25305
01475
34305
47525
66650
30302
22015
01513
50663
01505
33302
22777
215
2123

YA

WA
ZJ20
Up2

34656
46345
54015
30313
26302
50663
22777
51310
66305
50516
30264
235
2J21

MC
WAl
UP3
UP
Z1
15067
40151
12734
40126
15030
13072
70104
43065
10165
05026
16601
64530
7777
15

MC
WAl
UP3
P

ZJ
55230
03201
05101
05430
70165
05026
T
16530
02630
60126
52722
7

A

|

T HEANTU D
M BETRADO
FAMODTI
F TERASTC
O M P ONE
N TS AE X
C EEDA 1
5 . ARE S
T AOTFA S
ENTENSC
EANOTA
C HE CKE
D . 777717777
M I S S PE
LLINGA
O RANIOA
R EFETRE
N CE DA S
ENTETNC
E .

Unused area
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OO WD -~ O

[y

N W= O

IA  ZK
MJ 0

RJ WA

TP  ZK11
RJ  UP2
MJ O

50 51016
26 30015
34 51270
47 25514
40 ZK5
CA  ZK12
IA ZL

M} 0
RJ WA

TP  ZL15
RJ UP2
M} O

34 50265
46 30663
30 50663
30 01342
01 50510
24 50323
26 51475
30 50662
40 ZLS5
CA ZL16

WC
WAl
UP3
up
ZK
55224
23054
16573
62277
4

MC
WAl
UP3
op
ZL
14752
00165
05026
23022
11754
04301
25150
27777
10

2HOQZ

mQER>EEr -

O MmO

zozzZDzm=

oo P
Do w

HEQoOoOHHRQ
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DD bt i fd bt e ek e e
O~NOCUMBbwhN~OoO~JO0Ubhwhd—O

no
—

DO b bt e fd pod e ped e
O~NOUMBbWNDHO~NOUIARWNFO

-

1A
MJ
RJ
TP
TP
RJ
MJ
70
46
01
01
50
24
24
71
01
7
46
40
CA

IA
RJ

RJ

34
50

30
30
65
27
01
50
26
47
40
CA

ZM

WA
VT20
Mn21
Up2

Q
24543
30017
01010
47676
51660
50323
46673
34663
70245
77T
51515
ZN6
22

ZN

WA
ZN21
P2

54545
50016
65313
51475
50660
22014
52304
01715
51540
26515
66013
24662
ZN5
ZN22

ID3
WAl
ZM10
UuP3
P

42425
7T
10101
56601
12633
00170
06501
33450
47301
77777
22277
13

WAl
UP3
op

15401
65424
05401
25150
13422
73465
64630
15427
10134
45430
15154
27777
14

r*::t>=z>-=-::t>t>r-<:
oON<HMZO=

2EOZDonEEAZ M@

>t
oNrTHacaRlaP>w

-3

-3
TumTmmmD>wn

Rrbowmw=mpPrhn=apbr
s mwpporzPDromao

RO Dw. Zownzw
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Build VARY File

(Entered after processing sentence number of last statement in range)

IA
MJ
SP
TJ
Sp
TJ
TV
TP
SP
SA
TV
Sp
AT
TU
SP
EJ
RA
Sp
EJ
TO
TU
SP
TJ
TP
RA
MJ
TP

T

YA

LQ
QT
v
MJ
CA

VP

0

VS5
VF
WL3
VsS4
VI2
WL6
VI2
VS

A

WL4
WL3
VI
30000
WL1
VF

VI
VI2

A

VI2
30000
30000
VI2
VI2

0

VF
VS3

VP5
Q
VSs3
A

0
VP40

30000
0

VQ

0
VP31
VP6
30000
0

0
VP13
36
30000
VP15
0

V04
VS2

0
VP27
VP24
VP25
0
VQ10
VI
VS1
\lU's

Q
A

VP34
25
A
VF
VPS5

}

}

}
!

)

|
|

Has Vary File exceeded its maximum?

No

Is 23000 > sentence call word?

No, enter sentence number of last statement in
range into Vary File

Insert call word and no. of WITH words in
next word of Vary File

Is current sentence number = sentence number in
Vary File ?

Increase VF by two

(a) = MMre

Is sentence number at address given by ()

> sentence number at address given by (a)?

No, so set (a) = (y)
Advance (Y) by two
Exit

Is indicator set? (i.e., has there been a
22---Vary before?)

No, so set u of VFO into v of VFO
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SO WD O

N W= O

COOCOOH
=

Q
=

VQ

WA WA1
NV UP3
UP2 TP
0 VP
WA WA1
NV7T  UP3
UP2  UP
0 VP
WA WA1
NV21 UP3
uP2  UP
0 VP
V14

VS

1 1

2 2

2 0

0 07777
0 230000
20143 0
VS6

144 = max. length of Vary File (excluding VFO)
(50 Vary statements in problem maximum)
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IA
40
66
50
73
30
34
32
40
70
67
66
24
30
01
50
01
24
40
54
51
30
73
50
73
24
31
54
70
CA

NV
NV1
51510
73017
01653
50263
50015
54244
NV10
24547
65660
01253
65660
66305
34500
32300
24507
54732
NV22
24503
31013
94017
01307
27650
51502
50323
01516
01010
24547
NV34

6
14724
02454
05066
06501
25451
72201
11
30147
15051
00146
16530
02630
15424
15131
30170
27777
12
23001
45050
02454
26630
12530
70154
00151
76630
10101
32277

=D2Z>zrHa<s QME<ZH

=TT B 2 O
=2DDzooDomme

22> O
»D>awnDo
=ovmm<]>

e Qe R0 [D>ne
<ZEZEe WA

mDoazunmPD>D>=
~DamopDx<sqao
DR DwRReZzm

D> zDm D>~

T2 =

DomawnpzD>

=memmpro= [DolDH=m»

Drmommmmz P



‘ Enter RESUME STRING-OUT

Get next symbol RJ SY SY1

Tes

for No

v

Alarm

"No sentence no,"

TP SY2 [IN4

(sentence no, referred to)

RJ [IN2 LNO
Processor TP IN3 WL4

{

RJ ix ixl1 Routine B

lists line no, in iz

{

Get next symbol
RJ SY SY1

:;;ﬁ>\\\\» No Alarm
for

"A" *1 sentence not
ended after no,

Format of Output

P L(5) WL WL 0 O 5 Word count of string-out
(word count) +1 Liggtgﬁ&ber
t +2 RESUME Title of string-out
TP L(Resume) WL2 +3 Call word of sentence
+4 "Jump to" line number

Exit \

<
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N WN~O

11
12
13

14
15
16
17

20
21
22
23
24
25
26
27

- O

O~ U WO

RESUME STRING-OUT

Translation subroutine regions are also needed to assemble

RE  RT4400
RE  NA4431
RE  NB4446

this tape.
IA  RT
MI O CT
RJ SY SY1
TP SY11 @
QJ RT4 RT5
MI O RT10
EJ RT27 RT7
MI O NA1
MI 0 RT1
TP  SY2 LN4 }
RJ IN2 LN
TP  LN3 WL4
R] IX IX1
RJ SY SY1
TP  SY2 A
EJ RT24 RT20
MJI 0 NB1
TP RT26 WL
TP RT25 WL2
RJ SS SS1
MI O RT
01 22777 77777
54 30656 74730
0 0 5
65 30506 63050
CA RT30
IA NA
MI 0 RT
RJ WA WA1
TP NAl4 UP3
RJ UP2 UP
MI O NA
31 24344 63027
01 66510 15430
31 30543 05026

Exit
Get next symbol

Is symbol a line number?

Is symbol SENTEN?
Error print-out: Sentence — (Resume) Failed
to Reference (VARY) SENTENCE

Getting line number in proper form and putting
in output

Putting referenced line number in Referenced
Line Number List

Is next symbol A. ?

Error print-out: Sentence —-- (Resume) No
Space Period Symbol

Word count to output

"RESUME" to title line of output

Get output block written on tape

Exit

R E S U ME

S ENTEN

Print-Out and Error Reference: Sentence —-
(Resume):

Print-Out: Failed to Reference (VARY) Sentence
Exit

F A
AT
F E

Qo
= D>
Z o m
amo
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10
11
12
13
14

O

OO

[ —

30
24
30
30
40
CA

IA
MJ
RJ

m
4

RJ
MJ
50

34
47
40
CA

01240
54734
50663
22777
NAS
NA1lS

NB
WA

NB11
UP2

51016
30015
51270
25514
NB5
NB12

11770
30165
05026
77777

RT20
WAl

UP3
Up

NB
55224
23054
16573
62277
4

Error Reference and Print-Out;
(Resume)

SR
=z w >
Rl

Print-Out:

775

ZDA
QW<

No Space Period Symbol

Sentence ——



Flow Chart for Jump String-Out

Store number of Pseudo-Op Get next Set up
lines (6) in 1lst indicator symbol interpret __9<::>
line of output to 6th line indicator

Is symbol TO,

Is symbol a

SENTEN, STATEM, LINE) No s 7> number Yes
A e NUMBER, NO,, or of characters '<E£>
SENT. ?
Yes .
Yes

Reference

error

routine

Print-Out: Sen-
Print-Out: Sen- Get next Reference Fencﬁ.._;is not

tence.—._has no error ;n corre

line number fol- symbol routine orm

lowing JUMP

Exit

Put line number
in standard form Get next Is symbol Has interpret No Send line no, to
(::>—> and store in Sth | ? indicator been 3 IZ referenced.
line symbol a a. set? Line No, List
No Yes Write string-out
X k
Print-Out: Sen- block on tape

tence .. has been

interpreted to —
mean - jump to
Sentence e




JUMP STRING-OUT

Following JUMP in this instruction there should be the word TO, If this
word does not appear in this sequence, the following print-out occurs after
string-out has been completed: Sentence Hasbeen interpreted To Mean —-
Jump To Sentence . No reference is made to the error routine with this

print-—out.

Any combination of the symbols - TO, SENTEN, STATEM, LINE, NUMBER, NO.,
SENT, - may occur following Jump. The only essential requirement that the
routine makes is that, if or when none of the above symbols appear, the symbol
under surveillance must be the line number to which the jump is to be made.

Of course, the symbols as shown above are merely the beginning in some
instances of a more complete word. For example, STATEM is the first line output
of the symbol STATEMENT, The routine only examines the first-line output of
any symbol.

Each time one of the above symbols is recognized, a return is made to the
"Get Next Symbol Routine" for the next symbol. Eventually the loop of
recognition of these symbols must be broken by a symbol not in the group.

If a A .occursbefore the line number has appeared, the error routine
is referenced and the print-out is given: Sentence Has No Line Number

Following Jump.

If the loop of recognition of the 7 above-named symbols is broken by a
symbol which exceeds 6 characters, the error routine is referenced, the string-
out is terminated, and the print-out reads: Sentence Is Not In Correct
Form. The theory behind this step is that this non-recognized symbol should

be the line number and, as such, have less than 7 characters.

If this assumed line number does have less than 7 characters, it is sent to
the line-number routine to be put into standard form. See the Write-up on the
line-number routine for what may happen to it here if it fails to meet the

requirements of a line number,

The output from the line-number routine is put in the proper place in the

output. See jump generation write-up for the format of the jumpstring-out output.
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Now a final reference is made to the "Get Next Symbol Routine.™ If the

next symbol is not a /A . , the error routine is referenced, the string-out

is terminated, and the print-out is given: Sentence Is Not in Correct

Form,

If this symbol is a A . , a check is made if the sentence is within a

pseudo op and the proper entry made in the output accordingly. Next the refer-

enced line number is sent to the reference list by using the IX routine,

Finally the completed string-out is transferred to tape by using the WT tape-

write routine.

RE

RE
RE
RE
RE
RE

RE
RE
RE
RE

Jump String-Out Regions

VN3507
SY2466
LN2037
IX1552
WT3207
UP421

CT714

TS2762
UZ3067

SJ4700
NQ4730
JK4745
CN5020

3

' Subroutine regions used
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D = b bt et e b et
O~ WND—O-JOUIdWwNhdD—=O

DN
[ I\CR

NN DN
~ O U1 i

BN~ O

Ta

iA
MJ
TP
TP
TP
RJ
EJ
TP
RJ
RJ
RJ
MJ
TP
RJ
TP
RJ
EJ
MJ
TP
ZJ
TP
RJ
RJ
MJ

CA

IA
RJ
MJ
TP
MJ
RJ
MJ
EJ
RP
EJ
TP
TJ
MJ
MJ
CA

IA
TP
TP
RJ
MJ
RJ

SJ

CN
TS4
CN2
SY
CN5
CN3
NQ14
SY
NQ14

Sy2
LN2
IN3
SY

CN1

SJ27
SJ23
VN4

IX
WT

SJ30

NQ
Uz

VN4
Uz

CN1
20007
CN5
SYS
CN4

NQ15
JK
VN1
JK20
up2

JK3

CT
VN
VN5
SJ27
SY1
SJ10
SJ27
NQ6
SY1
NQ6
SJ10
LN4

VN4
SY1
SJ21
NQ

N2 )

w )
WT1

SJ

UZ1
JK4
JK43
JK10
UzZ1
JK14
NQ4
NQ11 }
NQ14

SJ13
NQ
30000

JK26
UP3
UpP
30000
JK

Jump String-Out

Exit

Number of lines output (6) to 1lst line of VN
Pseudo-op indicator to VN5

Indicator 1 to SJ27

Get next symbol

Is symbol "TO™?

No. Clearing SJ27

Comparison subroutine

Get next symbol

Comparison subroutine

Getting line no. in standard form in VN4

Get next symbol
Is symbolA., ?

If zero, without error, print: Sentence
has been interpreted to mean, etc.

Line no. to ref, list

Writing block on tape

Error reference

Line no. to print-out
Reference error routine
Is symbol a space period?

Is symbol TO, SENTEN, STATEM, LINE NUMBER,
NO., SENT.?

Is 7> m. of chars., ?

Line no. to print-out space
Sentence

Sentence
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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
35
36
37
40
41
42
43
44
45
46
47
50
51
52

~NOoO Uk W -~ O

TP
RJ
MJ
RJ
TP
RJ
MJ
RJ
TP
RJ
MJ

40
40
40
65
26

01
66
51
01
01
30

66
01

66
66

01
01
o1
01
54
51
44
CA

IA

01

66
65
65
46
50
50
65
CA

JK21
Up2

JK3
JK22
Up2

JK3
JK23
P2

JK24
JK27
JK33
JK45
30506
30017

34650
01345
54543
31515
33246
30500
30545
30270
47302
44674
51016
30502

22777
33246
01463
50674
01315
71345
67475
JK53

CN

22777

S1777
30506
66246
34503
67472
51227
30506
CN14

UP3 )

[]P >

sl |
JK
UP3

up
SJ23
JK

UP3

UP

SJ J
3

4

12

6
63050
17777
0
15051
00126 |
02666
44722
50125 )
13450
25430
16651
45002
75201
53050
63001
0
7777 J
50150
45030
72530
14646
03201

g

22277

is not in correct form

Sentence
Jump to sentence

Sentence
ing jump

Sentence A

is not in correct form

Has been interpreted to mean
Jump to sentence

Has no line number following jump

nWzzpunng

O MHMO

Ze 2Zp 2

780
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8L

Next symbol
= A. ?

Superfluous
symbol in
stop sentence

Stop String~out Flow Chart

O

Stop string-out
—> tape

Exit



STOP STRING-OUT

RE  SV4400

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

IA sV

RJ SY SY1 Get next symbol
EJ SVT  SV5 =A.?

RJ WA WA1 No-error

TP SV10 UP3 Print-out

RJ UP2 Up

RJ SS SS1 Yes - string-out —> tape
MJ O CT

01 22777 77777

40 SV11 6

65 67523 05431 S U P ERF
46 67516 T6501 L UOTUSA
65 73472 55146 S YMB 0L
01 34500 16566 A I NAST
51 52016 53050 0O PA S EN
66 30502 63022 T E N C E

CA Svi7
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END OF TAPE STRING-OUT

The End of Tape string-out routine closes out the translation phase
(Pass I) of the Unicode compilation run., If there was a sub-program preceding
the “End of Tape™ sentence in the input program, the routine checks to see
if an "Exit™ instruction was included in the sub-program. If not, the error
bit is set and "No exit in preceding sub-program.® is typed on the on-line
Flexowriter, The routine also checks to see if there was exactly one "Start™
sentence in the input program and if not, types "More than one start sentence®™

L]

or "No start sentence.™ on the Flexowriter, whichever applies.

If there were previous errors in the program or if there was not exactly one
"“Start™ sentence, the routine prints the number of excess constant referrals
and the number of excess referenced-line referrals, The routine then rewinds
the Unicode System Tape (Servo 1), the Library Tape (Servo 2), the String=out
Tape (Servo 3 or 6) and the Corrected Problem Tape (Servo 5). The routine then
types "End of Pass I. Correct errors listed above and recompile.™ on the on-

line Flexowriter and stops.

If there were no errors in the problem, the number of single valued
variables is stored in fixed location 00007, the End of Tape callword (23000)
is stored in the string-out, and the string-out is written on tape. The
String-out Tape is then rewound and the routine exits to the Unicode Service

Routine in preparation for the next phase of compilation.
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End of Tape String-out

Was there exit
Yes [for preceding sub-
program?

[check VDI]

: Type: NO EXIT
(gA) :ype heag}gg IN PRECEDING
and set error bi SUB-PROGRAM

Does heading bit
indicate within
sub-program?
[check TS4]

No

Is the number of Is there more :
start instructions than one start Yes| Type: MORE THAN (EA) print num-
equal to one? instruction? ONE START ber of excess
[check VD] SENTENCE constant referrals
- Yes No
@ . ) y
- Type:  NO START (EE) print num
SENTENCE ber of excess
referenced~line
referrals

(TH) rewind UNICOD (TH) rewind (TH) rewind (TH) rewind cor-
system tape library tape string-out tape rected problem tape
Type: END OF PASS I,

CORRECT ERRORS LIST-
| ED ABOVE AND RE-
COMPILE,

i




G8L

Were there errors
in problem? [Check
error bit in UZZ2]

Yes

No

—

Number of single
valued variables to
fixed location
00007,

End of tape
call word to

string-out

(SS) End of tape
— string-out to
string-out tape

\
/

Exit

]

(TH) rewind

\\Striﬂg-out tape

>.

Exit to UNICODE
service routine




Flow Charts for Subroutines Supplied to End-of-Tape String-Out

Print-Out of FX13, Number of Excess Constant Referrals

Print-Out: Excess
Is number of excess constant No
2 constant referrals
referrals zero?

Yes

Converts number

to decimal and

prints it out

Print-Out of IX47, Number of Excess Referenced-Line Referrals

Print-Out: Excess
Is number of excess refer- .
. No referenced-line
enced-line referrals zero?
referrals ___ ___

Yes

Converts number to
decimal and prints

it out

Single Digit Print-Out

Add dummy print
command to octal Printing out digit
[digit to get

proper Flex code
for digit in list

via its Flex code |
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Octal to Decimal Print-Out for Numbers < 777778 and 2 0

Is 10 >
number?
Yes

Print-Out:
| Over 32,76T7.

4
Number ¢ 10 Printing quotient Number * 103
®__, to convert to digit _)®_.> to convert to
decimal decimal
Printing quotient
digit
Number + 102 Number < 10

Printing quotient

(::>___>'to convert to > Printing quotient ——-a{:::}——a-to convert to
digit

decimal decimal
Printing decimal
digit

digit
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RE
RE
RE
RE
RE
RE
RE
RE
RE

ZAT7000
TV4400
TW4435
TX4447
TY4455
EA4502
EE4520
NU4537
ZU4555
IA TV
MJ O

P TS4
QJ TV3
P VD1
Q3 TVi0
RJ WA
TP 75552
RJ  UP2
P VD
EJ 1IX
ZJ TVi13
P TY
MI o0

P TY6
RJ 0OP2
RJ EA
RJ EE
P TX2
RJ  TH2
™ TX3
RJ  TH2
TP TX4
AT 1IN
RJ  TH2
™ TX5
RJ  TH2
P  TY12
RJ UP2
MS O
CA TV35

Regions for End of Tape String-Out
(String-out Subroutine Regions Also Required)

ZA10

V10

VS
WAl
UP3
up

™
V15
UP3
V16
UP3
Up
EAl
EE1
TH3

TH3

TH3
TH3
UP3

Up
TV34

Exit —> UNICODE serv. rtn. (read 1 blk UNICODE
tape & jump to 1st word)

Heading bit — Q35

Within sub-program (pseudo operation)?

Exit bit —> Q35

Was there exit inst, for preceding sub=-program

Parameter —>Uniprint

Print: NO EXIT IN PRECEDING SUB-~PROGRAM
#Start instructions —> A

#Start inst. = 1°?

#Start inst. = 0? No —> more than 1 start inst.
Alarm #1 parameter —> Uniprint

Alarm #2 parameter —»> Uniprint

Print alarm

Print #excess constant referrals

Print # excess referenced~line referrals

Rewind UNICODE tape (servo #1)

Rewind library tape (servo #2)

Codeword to rewind stringout tape (servo #3)
—>A

Adv. servo no. by 3 —»servo # if T servos
Rewind stringout tape (servo #3 or #6)
Rewind corrected problem tape (servo #5)

Print: END OF PASS I. CORRECT ERRORS ETC.
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=Oo -~ (=204 B - WV O

ot

bW O

ot ot et e ot et et et
~NOONMBR WO~ WD~ O

DN NN
W= O

[\
15N

IA

10
10
10
10
CA

00
47
33
30
66
30
00
50

[~
o

66
00
30
01
34
54
30
01
27
30
54
34
CA

™
UZ2
V17
VBl
TX

TX1
SS

TX4
TH2

™12

W OO
»3

.
&

TY1
91543
24500
01656
01653
50263
TY7
51016
66016
30502
TY13
52070
52246
22010
54302
54545
46346
01242
01245
30265
46302
TY25

SS1

TH3
TH

OCoOoCoOoMNH

S

00166
15150
62454
05066
02277

56624
53050
63022
12
15131
56501
12651
66601
15465
56630
55170
02701
14752
27777

# errors in problem — A

Were there errors in program?

# single valued variables less 1 — A

# single valued variables —"v" of fixed
loc. 7

End of tape callword (23000)—> string-out
End of tape string-out—> tape

Codeword to rewind string-out tape (servo #3)
— A

Adv. servo no. by 3—Servo #6 if 7 servos
Rewind string-out tape

Codeword to rewind UNICODE tape

Codeword to rewind library tape

Codeword to rewind string-out tape (5 servos)
Codeword to rewind corrected problem tape

M OREAT
HANAUGON
EASTAR
T ASENT
E N C E 77
NoOASTA
R TASEN
T E N C E
E NDAG OTF
AP ASSA
I . AAC O
RREGCTA
E RROR S
AL ISTE
DA AB OV
EAANUDA
R ECOMP©P
1 L E 77 77
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Flex
Codes

R R S
MW OO WNN—~O

Print-Out of FX13, Number of Excess Constant Referrals

IA
MJ
TP
ZJ
TP
RJ
TP
RJ
MJ
0

30
01
24
31
65

CA

IA
MJ

ZJ

RJ
TP
RJ
MJ

01
30
46
30
46
CA

Input

(=]

~N O~ U O

IA
AT

MJ

2]
C)OCDCJ’:J

EA

0
FX13
EA3
EA10
P2
FX13
U

0
EAll
72263
26515
50660
30545
02027

EA16

30000
A
EA )
UP3
up

éUl }
EA

5

06565
06566
15430
42446
77777

Exit
Is the number in FX13 zero?

Print-Out: EXCESS CONSTANT REFERRALS ~-

Converts number to decimal and prints it out

Parameter for print-out
E X CE S S

Ac oNST
ANTARE

F ERR AL

S = =

Print-Out of IX47, Number of Excess Referenced~Line Referrals

EE

0
IX47
EE3
EE10
UupP2
1X47
ZU

0
EE11
72263
54303
50263
34503
31305
65020
EE17

Digit in

NU
NU3

[cNeoNoNoNeNo N

30000
A

EE
UP3
up

2o }

EE

6
06565
13054
02702
00154
45424
27777

Exit

Is the number zero?
Print-Out: EXCESS REFERENCED-LINE REFERRALS _ _

Converts number to decimal and prints it out

Parameter for Print-Out
C S

=] Own

E
A E
E D
L A
E R
L

NPT Z R M
I m=2am
] IEETm

Ay. Single Digit Print-Out Routine

NU1

0
30000
NU4
37

52

74

70

Entry. Adds dummy print command to octal
digit & puts into next instruction

Prints out decimal digit

Exit

Dummy Print Command

0

1
2
3



10 [0 0 64 4
11 |0 0 62 5
Fiex 12 (0 0 66 )
Codes 1310 0 72 7
14 |0 0 60 8
15 L0 0 33 9

CA NU16

Input in Ay. Octal to Decimal Print-Out for Numbers <77777
Print-Out for Numbers > 77777 is: OVER 32,767

IA ZU

0 MJ o 30000 Exit

1 TJ ZU32 ZU21 Entry, Is 10 > no.?

2 TJ ZU33 ZU1T Is 102 > no?

3 TJ ZU34 ZUl15 Is 102 > no.?

4 TJ ZU35 ZUI3 Is 104 > no.?

5 TJ ZU41 ZU11 Is 100 000g > no.?

? gg gggl 353 } Error print-out: OVER 32,767
10 MJ O Z0 Jump to exit

11 DV ZU35 0 = 104 to convert to decimal
12 RJ ZU30 2ZU24 Printing out digit

13 DV ZU34 Q 2103 to convert to decimal
14 RJ ZU30 Zu24 Printing digit

15 DV ZU33 ¢ + 102 to convert to decimal
16 RJ 2030 Zu24 Printing digit

17 DV ZU32 @ + 10 to convert to decimal
20 RJ ZU30 2324 Printing digit
21 RJ NU2 N Printing digit
22 PR O 2036 Printing carriage return
23 MJ O Z0 Jump to exit
24 TP A Zu42 ]
25 TP Q A Subroutine to facilitate continued conversion
26 RJ NU2 NU of octal number to decimal and print out
27 TP 2042 A decimal digit obtained
30 MJ o© 3000

31 40 Zu37T 2 Parameter for print-out: OVER 32,767
32 0 0 12 10,
33 0 0 144 103
34 0 0 1750 104
35 0 0 23420 10
36 0 0 45 Carriage return
37 51 70305 40106 0 VERAS
40 05 23121 11222 2 ., 7T 6 7 .
41 0 1 0 100,000 < 105
42 0 0 0 Temporary
CA 7043
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Get next
symbol

Exit String-out Flow Chart

Alarm printout:
SUPERFLUOUS
SYMBOL IN EXIT
SENTENCE

Within
sub-program

No

y

String-out
——> Tape

Alarm printout:

EXIT SENTENCE NOT
ALLOWED OUTSIDE SUB-
PROGRAM




(el el
R W=~ O~ WD~ O

Exit String-Out

RE  SW4400
RE  SX4416

String-Out Subroutine regions also needed to assemble this tape

IA SW
RJ Sy SY1 Get next symbol
EJ SX SW5 = A, ?

No; get heading &
Print out error sentence

RI WA WA1
TP SX1  UP3 }
RJ UP2  UP

TP TS4 }
QJ SW12  SWT
RJ WA WA1
TP SX12 UP3 }
R] UP2  UP

TV TS4  WL4
RJ SS SS1
TP SX11 VD1

Yes;

Op of TS4 = 40? (Within Subprogram?)
No; get heading &

Print out alarm sentence

Yes, call word —> WL4

Output to tape

Indicator to VD1 that an Exit has been found
in the last pseudo operation

15

oW~ O

MI 0 CT Exit
CA SW16

1A SX

01 22777 77777 A

40 SX2 6

65 67523 05431 S UPETRF
46 67516 76501 L UOUSA
65 73472 55146 S YMBOL
01 34500 13072 A1 NAEX
34 66016 53050 I TA S EN
66 30502 63022 T EN C E

77 0 0 mask

40 0 0

40 SX13 10

30 72346 60165 E X ITAS
30 50663 05026 ENTENSC
30 01505 16601 EANOTA
24 46465 17130 A LLOWE
27 01516 T6665 DA O UT S
34 27300 16567 I DEASTU
25 01525 45132 BAPRUOG
54 24472 27777 R A M

CA SX23
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V6L

Start String-out Flow Chart

Sentence sentinel

EQUAIN?

Yes

Increase Call-word
type counter

No

Set sentence
sentinel =
START

27000 to call
word indicator

Next symbol =
AL?

No

Yes

Alarm printout:
SUPERFLUOUS
SYMBOL IN START
| SENTENCE

Start string-out
to tape




START STRING-OUT

RE  SU4400

String-Out Subroutine regions are needed for assembly of this tape

IA Su

RA VD SuU17 Increase VD by 1

SP WL2 O Wl - NITAMAT 9

E] SU20 Su4 J WL2 = EQUAIN ¢

MJ] O SU5 No; do not increase VB4

RJ  XJ XJ1
TP SU21 WL2
TP SU22 A }

Yes; increase VB4
START — WL2

Call word + (VB4) — WL3

AT VB4 WL3

RJ SY SY1 Get next symbol

EJ SU23 SU15 =A.?

RJ WA WAl No; error

TP Su24 UP3 Print-out

RJ UP2 upP

RJ S§ SS1 String-out —tape
MI 0 CT Exit

0 0 1

30 53672 46650 E Q U ATN
65 66245 46677 S TARTA
0 0 27000 C/W

01 22777 77777 A

40 SU25 7

65 67523 05431 S UPERTF
46 67516 76501 L U OUSA
65 73472 55146 S Y MBO L
01 34500 16566 A I NAST
24 54660 16530 ARTASE
50 66305 02630 NTENTCE
22 TTTTT 77T

CA SU34
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EQUATION TRANSLATION ROUTINE

When an equation is encountered in a UNICODE Program the translation con-
trol transfers this routine from drum to core and jumps to it. The main func-
tions of the routine are to make up a translation list to be used to generate

machine code, assign call words to symbols, and detect and type out errors.

The translation list is made up by each translation routine as an output
(Region WL). The equation translation routine is unique in one use of this
list in that it keeps another list within the translation list. This is called
the function dummies 1list and occupies locations WL4-WL23 or 16jg locations.
Hence there is room for 8 two-word items, the first word being the excess-
three code for the symbol and the second word the dummy call word of this sym-
bol. WLO-WL3 is the heading and the coded symbols start at WL24.

In an equation before START, the symbol is assigned a call word as

follows:

1) If the symbol is in the Combination List, it already has a call word
which determines the type of symbol with one exception. If the call
word is 65xxx and the next symbol is an open parenthesis, the call
word is changed to 66xxx and case 3 applies. If the symbol is that
of a subscripted variable, the subscripts are assigned dummy call
words and put in the list at WL4-WL23 and are handled similarly to

the dummy arguments of a function.

2) If its first character is I, J, K, L or M, it is assigned a 64xxx

call word and the equation is assumed to be fixed point.

3) If neither of the above cases applies, the next symbol is checked and
if it is an open parenthesis the variable is assigned a 66xxx call
word and a function mode is set. In this case all variables within
the set of parentheses on the left are function dummies and put in
the list at WL4-WL23. These dummies apply only to this particular

equation.

After START no function call words are assigned by the equation transla-
tor but the pseudo operation heading translator assigns symbols dummy function
call words, if equated to a real function by a COMPUTE. 1In an equation no

arguments should be written with a function if the function appears on the
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right or if it appears after START,

Operation symbols are determined to be fixed point if they appear in a
fixed-point equation (determined by the first symbol) or if they appear when
in the subscript mode; otherwise they are assumed to be floating point. The

list of errors found in this paper suggest what cannot be written in an
equation,

The following pages contain:

1) A list of call words or special codes assigned by the equation
translator.

2) An example of the output for a function.
3) A list of error prints.

4. Explanations of some of the subroutines.
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Special Codes Used by Equation Translation

Op u v

0 0 10 Absolute value (open), floating and fixed

0 0 12 Absolute value (closed), floating

0 0 11 Absolute value (closed), fixed

0 0 20 + floating

0 0 21 + fixed

0 0 30 - floating binary

0 0 31 ~ fixed binary

0 0 32 - floating unary

0 0 33 - fixed unary

0 0 40 ., + comma or semicolon

0 0 50 = equals sign

0 0 60 * floating multiply

0 0 61 * fixed multiply

0 0 70 / floating divide

0 0 71 / fixed divide

0 0 100 POW

0 0 120 A . (space period)

0 1 0 ( open parenthesis

0] 2 0 ) closed parenthesis

0] 0 17100 Superscript = -1 (superscript 1 is ignored)

0 0 16000 Superseript = 1/2

0 0 16100 Superseript = -1/2

0 0 15000 Superscript = 2

0 0 15100 Superscript = -2

0 0 14000 Superscript = 3

0 0 14100 Superscript = -3 < <

0 0 130xx Superscript = +4 to +77g (4 2 xx =T

0 0 131xx Superscript = -4 to -77g (4 = xx = 77)

0 0 101 | Integral POW| >63

0 0 25xxx In equation for 66xxx, 65xxx or 64xxx
symbol, before START

0 0 24xxx Equation for 77xxx type symbol, before
START.
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EXAMPLE

Output of Equation Translators for an equation which occurs before START:

1 Heading

The function
dummy list
for this equation.

The Translated
Equation

F(xi, x2 (1)) = - | x1' ] + x2 () *52 (I, L) /R POW SIN YA,
op u v
WL 0 0 55 # words in list
WL1 01 | 06142 {21001 Line number (excess 3) 39.5
WL2 30 | 53672 | 46650 EQUATN (excess three)
WL3 0 0 25xxx Sentence call word (x=octal digit) J
WL4 T2 | 04777 | TTTTT x1 (excess three)
WL5 0 0 62000 Call word of xl1
WL6 72 | 05777 | 77777 x2
7 0 0 75001 Call word of x2
10 34 | TTTTT | TTTTT I
11 0 0 62003 Call word of I
} WL12-WL23=0
WL24 0 0 66000 F
0 0 50 =
0 0 32 -
0 0 10 I
0 0 62000 x1
0 0 12 |
0 0 14000 Superscript 3
0 0 20 +
0 0 75001 x2
0 1 0 ( $
0 0 64xxx J
0 2 0 )
0 0 60 ®
0 0 TTXXX S2
0 1 0 (
0 0 62003 I
0 0 40 .
0 0 64xxx L
0 2 0 )
0 0 70 /
0 0 65xxx R
0 0 100 POW
0 0 SxxxX SIN
0 0 65xxx Y
0 0 120 A.
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El.

E2.

E3.

E4.

ES'

E6.

ET7.

E8.

E9.

E10.
Ell.
E12.
E13.
El4.
E15.
E16.

E17.

E18,

E19,

E20.

Error Texts for Equations

Function symbol, -—-, (sub program dummy) in fixed point equation.
Subscripted variable symbol, ——--, (sub program’dummy) in fixed point
equation.

Floating point variable, —-——, (sub program dummy) used in fixed point
equation,

Function symbol, ————, (sub program dummy) among subscripts of —-——-,
Subscripted variable symbol, ————, (sub program dummy) among subscripts
of ———-,

Floating point variable, —--——, (sub program dummy) among subscripts of

Fixed point variable, ——-——, (sub program dummy) in floating pt. equation.
Subscripted variable symbol, --—, among subscripts of —--—-,

Library routine, —--, among subscripts of ———,

Function, ————, among subscripts of ———-,

Floating point variable, ----, among subscripts of ———-,

Fixed point variable, ----, in floating point equation.

Library routine, ——~~, in fixed point equation.

Floating point symbol, in fixed point equation.

Function, ~-—-, in fixed point equation.

Subscripted variable symbol, ----, in fixed point equation.

Library routine symbol, -——-, with more than one argument, not followed

by open parenthesis.
Subscripted variable symbol, ---—, not followed by an open parenthesis.

Subscripted variable symbol, —-——, (sub program dummy) not followed by

an open parenthesis.

Subscripted variable symbol, ———-, (function dummy) among subscripts of

rn s T 2
°
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E21. Floating point variable, ———--, (function dummy) among subscripts of

E22. Fixed point variable, ———, (function dummy) in floating point equation.

E23. Subscripted variable symbol, ~———, (function dummy) not followed by an
open parenthesis.

E24. More than one separate equation for ———-.

E25. Superfluous symbols on left.

E26. Function, ————, on left, not followed by an open parenthesis. Rest of
this sentence not checked.

E27. Library routine symbol, —-—--, is first symbol of sentence. Rest of
sentence not checked.

E28. An Equation for -~--- in the range of a VARY sentence in which ~~—
appears.

E29. 1Illegal symbol (--—=) for left of equation.

E30. More than one subscript on ~——- an argument of the function ———-.

E31. Library routine symbol, ~~——, on left, among arguments of the function

E32. Superscript symbol, ————~, among subscripts of ———-.

E33. Superscript symbol, ————, in fixed point equation.

E34. More than four superscript symbols in sequence.

E35. POW operation symbol among subscripts of ————.

E36. POW operation symbol in fixed point equation.

E37. Number of library routine operands (by comma count) not equal to number
listed for this routine.

E38. Interlocking parenthesis and absolute value signs. (| )|

E39. Closed parenthesis appears with no corresponding open.
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E40. Number of subscripts on —----~ (by comma count) is not equal to number
obtained from dimension sentence,

E41. Open parenthesis among subscripts of =—=—==—,

E42, Tllegal symbol, =---, for right of equation.

E43. TIncorrect use of comma.

E44. Number of equals signs not equal to one.

E45. Some open parentheses not closed.

E46. Number of open absolute value signs not equal to number of closed.

E47. Number of open parentheses on left not equal to number of closed.

E48. Superfluous arguments on function ——-——,

E49. Within arguments of more than 7 library routines. Arguments of ===
not checked.

E50. Too many dummy arguments on function ---~, Rest of this sentence not
checked.

E51. Pseudo operation symbol, =-——, on right.

E52. Incorrect symbol sequence. =-tm ~3ya

E53. Closed absolute value appears with no corresponding open.

E54. Open parenthesis, on left, among subscripts of ===,

E55. Incorrect use of open parenthesis on left among arguments of w—==,

E56. Incorrect use of comma among arqguments 0Of —=w==—,

E57. More than 29 unclosed open parentheses and/or absolute value signs.

E58. Constant illegal on left, before start.
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SYMBOL PAIR CHECKER

Almost every pair of symbols is checked by this routine. The bit in
the array on the following page corresponding to the symbol pair consisting of
the last two symbols picked up is checked. If it is a 1, the pair is illegal
and the error is printed. The left symbol is picked up from SZ2 and the
right from SY2.

After checking a pair the routine sets the right symbol as the left
symbol for the next check. Hence, before entering the routine, the new right
symbol must be set as an input.

The left symbol is indicated by an address in PC2 and the right symbol
by a shift count in PC3. The addresses range from PD2 to PD22 and the shifts
from O to 20, Notice from the way that the array is set up that to change a
shift count to an address it is only necessary to add the shift count to

address PD2. This is the way a right symbol becomes the next left symbol.

If for some reason it is desired that no error be printed out for a symbol,
the shift count is set to 20 and the symbol pairs with any other legally.

The codes for the error print of this routine are with those of the
translation subroutines. It is called F18 and is in region FI,
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Meaning of Region PD Used by Symbol Pair Checker (PC)

Right Symbol

- -
(3} = O
- v w
= = O
(4] o -~
E . ‘Uo
~ e ey ~
3 S 1 - =0
gg‘ SNHH o e b Ad_
o= . E%Eagoooﬁggc dress Octal
Aa—<l)I IR0 D% + =~
( 00/110/111(110{1 00010 PD2 = 67642
) or | (closed) 01/001{010/000{011{1 01 PD3 = 112035
VAR. or Const. 01/001/010(000011(1 01 PD4d = 112035
Sub. Var. 01/001/010/000{(011|1 00 PD5 = 112034
FIN 01/001/010/000/011|1 00 PD6 = 112034
. , or ; 0o0i110/111{110{100[010 PD7T = 67642
E + or - 00/100/111|111/100|/010 PDIO= 47742
£ * or / 00/{110/111{110/100/010 PDIl= 67642
n Up Const. 01/001/001{1 00[011|1 01 PD12= 111435
= Up ~ 0O1{101j111j011f1 11111 PDI3 = 157377
f:’l Up / o1l/r11/111/01 1111|111 PD14= 177377
POW 00/100/111f110(100|010 PD15= 47642
LIB 00/110/111|110{(100|010 PDl6= 67642
= 00/110/111|110}{100|010 PDI7T= 67642
A. oO1|r11fr11|111|111f111 PD20= 177777
| (open) 00/100/111(110{100|010 PD21 = 47642
Doesn 't matter 00/000/000|00O0O|00OO[0OO0O0 PD22 = 0

To see if a symbol pair is legal, find the left symbol in the column
on the left and the right symbol in the row at the top. If the box of
intersection of the row and column of this symbol pair contains a 1, the

pair is illegal, If it contains a zero, the pair is legal.

o
i

legal symbol pair

—
1

illegal symbol pair
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Get Call Word from Dummy Function List

This routine searches addresses WL4 - WL23 for the symbol in SY2, If
the symbol is found it is put in TU2 and its call word is in TU3 in the v

address. Reference the routine as follows:

RJ TO TU1
MJ 0 (Not in list)
MJ 0 (In 1list)

Send Call Word to Dummy Function List

The XS3 code for the symbol is sent to TP2 and the dummy call word
to TP3 then

RJ TP TP1

sends the two-word file to the list WL4 - WL23.
Delete Library or Function Arguments, or Subscripts
Sometimes an error is encountered and the arguments of a function or

library routine or subscripts of a variable should be ignored without checking

o the number of errors doesn't become excessive,

w

To use the routine

RJ FV FV1
MJI O (IfA. is encountered)
MI] O (after deletion)
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tiquation Translation (Page 1)
Teft
First Symbnl

. In VARY list /™ In sub program list N\ After START Before START T\ InCB List /™ CW = 5XXXX E27 ot
2 Ay N\ \— .
Not in Not In Not Lib. CW
i CB List
Not in ° Sub program
VARY list list CW = TTXXX Sentence
N Fit. % W = 24XXX
Not in CB list Var. ot
C D; & ) CH = 65XXX 77X
CW = 6IXXX
6L In CB Sentence
\ list Fixed pt. Var CW = 25XXX E26—>@
Not ( Check var.
CH = 64XXX type symbol.
Set fi B
Next sym ( et fixed eq
Previous
48 File to Equation
CB list
delete args Sentence
Set Equation
CW = 25XXX
In
° Set Fixed Vary D 0 DS CH # 65KXX
Eq. list
Raise ( Not Fixed pt. Var. - °
o =
0 level in CH = 6K 65XXX
E28 VARY F1t.V
list . Var. Raise ( level.
o Set fixed
Next symbol (o~ H = TTOKX ’\cw - SONKX 527_,@ Eq. I\ode Next symbol ( Set Ss.
mode
Set Ss. Not CH = CH = 64XXX File to =
mode ot ( oW = P oW 6?)0()( ; "
Raise ( level. ext symbol
1 El8 Set Fixed Eq. CB———' Change CW to 66XXX £18
Raise ( 0 Set FIN.
Level ° mode Next symbol A3 0
Next sym. not (
° @ not Set "Not in Set Ftn mode.

Not = Sign
E25 g A2 Get next
symbol

= Sign

Not a. # = Signs +1

= Sign
Get symbol

( ( level = 0

Not = Sign ( level # 0

E47
Set level = 0

Clear all
modes

E48
delete args

CB list" bit

Raise ( level

O it e b

ofc

O --—— decision
D ~——- referenced
point

(]

etc.

CW - call word

B, Bl, B2 - decision on 2nd

( - open parenthesis
or parenthesis

) - closed parenthesis

Key

E27 - Error number 27
(See list of errors for text)

CT .-~ Trans. Control

Var. - variable

A, Al, A2 - decision on 1st

page X - octal digit
a - Space code
page

a.~ Space period

Ftn. -Function

CB - Combination list

args - arguments

Eq. - Equation

Ss. ~ Subscript

Flt pt.— Floating point

P.Op. - pseudo operation
| - absolute value
pow - power

LIBRARY - library
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~

Assign CW

After

START Supers?rlpt

Lower

Before
START

;

Not
leaving Ss.
mode

Leaving Ss. mode
* commas
Clear Ss.

Ftn. mode mode

i Ftn.
Not leaving Ftn

Ftn. mode

A 2 Clear
right _M.,‘ Ftn. mode

Not
right

Add to CB
# commas

List or send
back to CB
E40 List

Not
leaving
Ftn.

mode

CW to

Trans. List

Q\

CW to Trans.

List

0\

Equation Translation (Page 2)

Lleft

Not First Symbol

Get symbol

Not
variable

. List

In CB List

CW = 64XXX
File to CB List

Fixed Pt.
Variable

Ftn. mode N\

In CB List

L\ _CW = SXXxx

Ftn.
mode

. mode

CH # 5XXXX

/\Fixed pt. variable

Eal

D2

Not
Ss mode

Fl.
va/
E21

C\ Fixed variable
J

F1.
variable

Get Next sym.

F1.
Variable Not

Before START

CW to
CH = 65XXX trans. list

File to CB List

(

7

CW = 62XXX

SO

CW = 75XXX

CW = 62XXX
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Right

get
symbol

Not
Ss.

mode

Equation Translation (Page 3)
Symbols on Right

/

p.4

# commas -1

Not Variable 7\ Not superscript /™ Not Const. Not - @
Const.
Variable Superscript
° Ss. mode Fixed Eq.
o g
Subscript

mode

raisers Ss. mode
level for -
Not Lib
€35 Not Ss. £43 ___Lw<>
Before START N F1. Eq. FL
. Eq.
p.6 Library CH = 30 for -
mode CH = 31 for +
E Subscript mode
Fixed Eq. or Fixed Eq.
p. -
P CW = 31 for - CH = 32
£36 Right level Not CW = 21 for +
right
Fl. Eq. level
# commas -1 E56
© ©
Not * e Not_/ Ve Not | a\ Not & . N Not =
C1 E42
NS
. / =
# = signs + 1——.@
Set for * 5
Subscript mode or Fl. Closed
Fixed Eq. L
. ( level = 0 | level = 0 M # = signs = 1 Send Trans.
CW = 61 for List to tape
CW = T1 for /

F1. point Eq.

Last level raiser (

E38

C

Fixed Eq. or
Subscript mode

( level
not zero

E45

| level # 0

signs # 1



608

Equation Translation (Page 4)
Symbols on Right (Cont,)

Last raiser = ( Not too I Leaving Library mode # ct
)‘—{}’Cw = 2 00000 ()28 Lower level ot too low () 9 J ()" Commas corre Clear Library from List—’<D L

Level .
Last level to0 Leaving Ss.
raiser = low mode #Commas not correct
E39 Clear subscript
mode
E38 E37
#Subscript not correct
E40 c )p-3
p.3
#Subscript correct
p.3
Subscript mode N #char. 5 ¢ ~ No decimal pt. W = 67XXX
Constant ™ Convert to Fixed pt. r.3
Not
Subscript mode & Char > 6 Dec. pt.
F10 F11

® dec. pt. S 1 CH = 6TXXX 5
Convert to F1, p-

# dec. pts. >1

Convert to lower case
Convert to Flt. pt.

CW 32 — To special sequence
Constant _
Not Not - (assume
N

Superscript § Set up power Superscript mode N Not Fixed Eq. Not const. divide) / to special Get next
Symbol sequence (

CW =170
Fixed Eq. 3¢ Throw away E3 # Symbols > 4
i p- rest of super.sym; 4
Superscript mode

* Symbols = 4

———————> CW 67XXX —————— Constant to special sequence

sequence symbol

Superscript

N

Not superscrip/
Not special # case
o (Dt o ) o o

Special case

1/2, - 1/2
p.3 @f—_————.— £2, 13, cto.

E32 E33




Equation Translation (Page 5)
Right (Cont,)

Before START - Variable

|

E
list /l\
)

get next symbol

@-—cw
@._cu

= 65XXX <= E11

Fixed Variable
= 6XKK < E12~—<

F1. Variahle

64XXXX

Fl. Variable
E22

@e—cw - oaxxx < Fixed Variable~ Fixed Eq. ~~ Not in CB List ~~ Not in Ftn. In Ftn. List o~ Not Subscript mode -~ CW = 75KXX
) - (o ) o,

Fl.

Variable
®<— CW = 65KXX =—E14 Fl. Eq. In CB List Subscript  mode

Subscript
Fixed Variable mode

(D e St I

F1.

Variable

Not S5 mode Fixed pt. Variable

W\ Fixed Variable

- CW = 62XXX
@_ 220 CW = 75XXX é

CW = TIXXX

@1—-1521

Fixed Egq.

(e o \ )

@(—E&
@_ CH = 5XXXX

EQ e

CW = 65XXX
CW = 66XXX ; \jubscript mode ~~ _Fi. Eq.
Oy

Not Subscript
Mode

(e oy

#operands = 1~  CW = SXXXX
¢ O
# operands # 1 N =TI
CW = 64 XXX

get next symbol

@(—— Set Library —(é
mode

El12

o]

Not (
E17 <"

Next sym. (

o
CW = 66XXX
N Sym.
CS ext Sym. ( E48—.®
Not ( ( )

4

Fl. Variable E21

Set Subscript mode—'@

Set Subscript mode@ p.3
Not (
o £23 a@ .3
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Equation Translation (Page 6)
Right (Cont.)

After START ~ VARIABLE

List ﬂFl. Eq.

$)

ES E6

_@

CW = T6XXX F1. Variable

i

Subscript mode

SXXXX
Not in
Fixed Eq. ‘ay In CB List P. Op. List In P. Op.
T\
CW = 46XXX CW = T7XXX
E15 El6 Fl. Eq.
Subscript mode e FL. Variable

Subscript mode

=5
@ CH_ = 5XXXX

CW = TTXXX

Not in CB List

Fixed Variable

Fixed Eq.

2

7\ Fixed Eq.

Not
E19 ot ¢
Next sym. (

CW = 63XXX {)

CH = 61XXX
Fixed Variable

©

ﬁ
\
—E(

E4q

Not  Subscript mode

@,_

(\ CH = 61XXX @
CW = 63XXX
Fixed Vari
Fix ariable E7 ( C)

CW = T6XXX

FL. Variable

Set Subscript mode

©

./ Fixed Variable

\ CH = 5XXXX 59—*@

CW = 66XXX

CW = 65XXX E10

Ell

of

Fl. Eq.

Not
Subscript mode

Subscript mode

_ Fixed Variable E12
@‘—"" = 64XXX4-————C> CH = 64XXX

F1,
Variable

Ell

CW = 65XXX

RO

Fl. Variable

Elq
CH = 65KXX

ho

Fl. Variable

Fixed
Variable

CW = 65XXX

RO



Equation Translation Routine

FR04000
CA04027
CG04067
CHO4127
CIO04167
CK04227
DA04243
FJ04260
FK04271
FLO4303
FM04313
FN04323
FP04337
FU04343
FV04361
HC04405
HF04412
HG04417
HH04432
HK04444
HL04455
HM04474
HN04506
HQO04515
HR04524
0504535
HU04551
HV04564
HW04623
HX04645
HY04666
HZ204673
MA04702
MB0O4717
MC04724
MDO4753
ME05001
MG05032
MHO5046
MI05067
MJ05211
MK05220
ML05236
MMO5253
MNO5300
MP05310
MQ05315
MS05337
MT05343

Setups

Constants

Left

Right

Subroutine

Right
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RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE

ne
no

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

MU05372
MV05404
MW05410
MX05412
MY05415
MZ05431
NA05434
NB05447
NC05461
ND05471
NE05502
NF05511

NG05532
NHO5551
NI05576
NJ05621
NK05626
NL05645
NN05652
NP05670
NS05676
NVO5715
NWO5733
NX05740
NY05745
NZ05753
PCO5762

PDO6006
TP06031
TU06057
WC060T7

WD06104
XC06115
XD06123
XE06152
XF06205
XG06220
XH06237
X106251
XL06260
XQ06276
XR06317
XT06344
XV06362

XW06400
XY06405
X206432

YB06444
YC06511

YD06532

YE06537
YF06541

7 Ve

1

Right

Subroutines

Right

Subroutine

Right

Left
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RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE

YG06560
YHO06571
YI06603
YJO6611
YK06623
YL06644
YMO6673
YNO6T05
YP06723
YQ06731
YR06745
YS06751
YT06765
YU07003
YVO7016
YW07054
YX07075
YYOT7115
YZ07135
ZA0T7151
ZB07163
Z2C07212
ZD07226
ZE0T7262
ZFOT7271
2607300
ZHO7313
2107330
2J07341
ZK07346
ZL07333
ZM07364
ZN0OT416
2007434
ZR07452
ZT07464
ZV0o7510
ZN07525
ZX07556
ZY07571
2207615
KX07620
KY07645
VAOT663
VCOT7725
EF73047
EG73106
EH73146
EI73212
EJ73251
EK73300
EL73334

3

Y

——

) e N

———

Left

Left

Right

Left

Variables

Error Text Constants

814



RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE

RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE

EM73362
EN73410
EP73452
ER73515
EX73556
GAT3611
GB73643
GCT73706
GD73737
GET4000
GFT74027
GH74052
GI74113
6374151
GK74202
GL74225
GM74255
GP74306
6074343
GV74375
FQ74444
GY74461
GZ74510

>

Error Text Constants
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SHREHRUREEREREEYEREHEEIYREEIERRES

Equation Translation - Setups and Subroutines

Region

FR
TU
TP
XL
FV
WC
WD
PC
PD
MI

10042
CA27
10040
CA27
CH15
CH31
CH22
CI31
CA3
CA3
CK1
CK2
CK3
CK4
CKS
CA27
VD
FR23
WB11
CK6
10020
CA27
FR27

CT
FR3}
VA
FRS
vC
VA1S
VA23
VA24
VA40
VAl
VA2
VC10
VC20
VC30
EW3
TP4
XL2
A
FR24
WL2
VB3
YB
WL4

}

Name

Setups

Get CW from dummy Ftn. list
Send CW to dummy Ftn. list
Lower (level on left

Delete Lib., Ss., Ftn.
Constants & variables
Superfluous args. error
Symbol pair checker

Constants

Lower upper case XS3 constant

Setups

Exit
Clear VA

aQ
—
4]
Q
a4
-
Q)

SOO=OMN
el O =N

1

VC10 VC10
VC20 VC20
VC30 VC30
EW3 0 WL23 WL23
TP4 =0 WL4 WL4
Clear print ind.

After ¥ Before — FR24

WL2 = EQUATI
VB3 = =1

Clear dummy list = A

o nwiinunun

HOOOOCOOOO O

816
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T
1

MJ
MJ

TP
RP
EJ
SP
SS
AT
RA
RP

TP

CA

OOOO%

(WL4)
WL24
TP4
TPS
VA37
TPi2
TE

WA

GQ
VAl10
P2

0

TP4
30002
TP2
TP4

0

2
TP26

Get CW from Dummy Function List

RJ TU TU1
MJ O Not in list

£30000) Exit MJ 0 In list

TU4 Start

0 XS3

0 CW

A Sym, — A

TUO Not in list —> TUO (Exit)
TU7 In list

0 1

17 S r—A,

TU14 WL3 + r — TU14

TU17 Set for in list

TOO } File— output — Exit
0

20020 JN

TU2

1

Send Dummy CW to Function List

(30000) Exit

TP6 Start

0 XS3

(0) CW

(WL4) Add. of next file in dummy list
WL24 Limit add.

o )

TP20 0.K. —> TP20 No ¥

Q }

TP13 S Not in CB List ¢ in —> TP13
TE1 Add to list

WAl

UP3

GQ10 E50

Up

FR — Exit

TP22 Set address

(ggggo) File— list

TP25 Modify

TP Exit

2
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IA
MJ
MJ

RS
TJ
MJ
TP

QJ
RJ
TP
RJ
TP
MJ
CA

XL

0 (30000)
0 XL3

0 0

VAL CA3
CA3 XL6

0 XL

CA3 VAl
XL2 0 }
XL XL11
WA WAl

GI UP3
up2 up
CA24 XL2

0 XL
XL16

Lower ( Level on Left

Exit

Start

Ind.

Lower ( level
0KV <1 —> XL6
Exit

Set level =1
Pre. point —>exit
No V¥

E39

Set print
Exit

818



Delete LIB, SS, FIN

YRJ FV FVI

Y+1 MJ O (A, exit)
Y+2 Normal exit

IA
MJ
TP
RJ

ET

v

EJ
EJ
MJ
RA
MJ
RS
ZJ
RA
TP
AT
MJ
TP
AT
RA
RJ
MJ
CA

IA

DWW N~ O

O~NoUMbWh=O

[

FV

0 (30000) »

WC1 WC Level =1

SY SY1

we2 FV7

WC3 FV11
WC4 FV17 A . — FV17

0 FV2
WC WC1 Raise level

0 FV2

WC WC1 Lower level

FV2 FV13 Level zero & no —» return
FV WC1 Increase exit

CA5 A Set PC with )

PD1 PC2

0 FV

CA36 A Set PC with doesn't
PD1 PC2

VAl WC Raise level

DA DAl Check 1level

0 FV

Fv24

WC

0 0 Level

0 1 Const.

77777 77777 (

77777 77777 )

22777 TT777 A,

WC5

Superfluous Argument Error

WD

WA WAl

Sz2 GM7 E48

GM UP3

upP2 0] 4

gg2 ggs } "Args. not checked"
FV FV1 Delete FIN

0 v A.—C

0 M1 —©

WD11
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IA
MJ
MJ

TU
TP
TV
SP

ZJ
RJ
RP
TP
RP
TP
TP
RJ
Sp
AT

CA

OOOOOOOOOOOOOOOOOO;

QO
=

PC
0 (30000)
0 PC4
PD22  PD22
20 20
PC2  PC5
(30000)Q

PC3  PCT
PD (30000)
A A
PC12  PC21
WA WA1
30003 PC15
SZ2  FQ6
30003 PC17
SY2  FQ12
FQ UP3
UP2  UP
PDI O

PC3  PC2

0 PC
PC24

PD

0 1

PD2  PD2

0 67642
1 12035
1 12035
1 12034
1 12034
0 67642
0 47742
0 67642
1 11435
1 57377
1 77377
0 47642
0 67642
0 67642
1 1777
0 47642
0 0
PD23

J

}
}

Pair Checker PC

Exit

Start

Address (left symbol)
Shift count (right symbol)

Code word —Q
Shift bit— A

Ind.— A
OK—> PC21 No {

Left sym,
+ ES2
Right sym.

Set for next check
Exit

Shift bit

1st address of code words
(

) or | (¢losed)
Var, or const,.
Sub, Var.

FIN

, Or ;

+ or -

* or /

Up const,

Up -

Up /

POW

LIB

Ao
| (open)
"Doesn 't matter™
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Conversion of Upper Case XS-3 Constant to Lower Case

IA MI

0 MJ O (30000)

1 MJ O MI6

2 0 0 0 } Output data
3 0 O 0

4 0 0 0 }  Input data
5 0 O 0

6 TP MIl21 MI104 Zeroize temp.
7 TP MI121 MI103 Zeroize temp.
10 TP MI4 MI46 Store input
11 TP MI5 MI47 Store input
12 TP MI103 MI110 Set Index

13 TP MI106 MI107 Set Index

14 TP MIl1ll1 MI25 Set store command
15 LQ MI46 00006 )

16 QT MI50 A

17 RP 20013 MI25
20 EJ MI51 MI21
21 TP MI101 A
22 ST 0@ MI117
23 LA MI117 00017 q Convert and Store
24 RA MI25 MI117
25 TP MI64 @
26 QT MI50 MI45
27 LQ MI104 00006
30 RA MI104 MI45 J
31 IJ MI107 MIl4
32 RA MI30 MI102
33 RA MI27 MI102 } Reset for second word
34 RA MI15 MI102
35 IJ MI110 MI13
36 TP MI104 MI2 }

37 TP MIi05 MI3

[JY
-

40 TP MIlll1 MI25 Preset for second set of
41 TP MI112 MI15 input data
42 TP MI1l13 MI30

43 TP MI114 MI27

4 M 0 MI

45 0 O 0

46 0 0 0

47 0 0 0

50 0 O 00077

51 0 O 00060 Upper Case
5 0 0 00061 i

53 0 0 00040

54 0 O 00020

5 0 O 00041

5% 0 0 00035

5T 0 O 00055
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HOOOOOOOOOOOOOOOOO0OOOOODOOOO

gocCEZERES

OOOOOOSOOOOOOOOOOOOOOOOOO

MI64
MI46
MI104
MI104
0

0
00007
0

0
MI122

MI120
40000

00015

Lower

Case

N
Lower

Parameter Error

822
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B I
N O N WD OOODOOOM

P‘OOOSOOOOOOOOOOOOOOOOOO

8000\1

QO OO
=

Pt o ot ot et et et
U LW~ O

17

>
o

7T

NOUNMAWNHO~ OO

64000
3

0
77777
65000
777
66000
3
62000
20

01000

Constants

(

) or | (closed)
Variable or const.
Ss. Var.

FTN

. OT ;

+ or -

* or /

Upper Const.
Upper -

Upper /

POW

LIB

Zero
CT0 77777007

0.K. for P.C.
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P I e
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COO0OO0CQOOCOOOOO0OO0OO0O0OO0OO00OC0OO0O

(<]
=

C6

11111
22222
33333
44444
T
77777
17777
77777
73777
22777
7777
T
7T

FOHOOOOOOO
Pt

3
3

MOOOOO

11111
22222
33333
44444
Tt
7777
s
T
s
7T
777
T
T
50
120
77000
70
61000
63000
76000

00700
VL1

70000
40000
50000

Constants (cont.)

Fltpt.

Fixed pt.

Ftn,

Sub. var.

, T TTITT7
y 7007 77 77 717
) TTTTTTTTT

A, >
- 777777777
/ TT 77T 77 77 77
l —>
A.

Mask

(

Mask

Mask
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COQCOOO0O0O0OQOCOOHOOOOOOO

[gE=NeNe]
>

Constants (cont.)

CHO

CH35 0 Fltpt., /

CI11 0 Fixed pt. /

c1i13 o Fltpt, ¥

cniz2 o Fixed pt. *

0 75000

51717 77777 POW 77 77 77
7777 17777 + 7T 7T T 7T 77
77T T - >
77777 7777 * >
77T TTIT / >
0 12 | (closed) floating
0 13 | (closed) fixed
0 10 | (open) fl. and fixed
2 2

0 5

0 VA24 Base add. for sequence
0 VA31 for comparison
€G34 O

1 0

1 1

0 3

0 2

CIO 0

VA2 0

0 16100

0 100

0 7

0 16000

Ci1 0

0 70 /

0 32 -

0 00100 To set VC3 & POW
CH40
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O(\JMD—‘MSH
[e>NeN3) No) >

COO0OO0OO0OO0OOOWOOOOOO0OOO0OOO0OO0O0O0O0O0OO0O

Q
p =g

Constants (cont.)

CIo

Tt T -

14000 0 1

7777 77777 /

24000 O 2

26000 O 3

0 13000 CW for 4 to 63 & -4 to -63
0 15000 26& -2

0 14000 3 6&-3

0 17100 -1

0 71 Fixed /

0 61 Fixed *

0 60 Fl1. »

0 60000

0 10000

0 33 Fixed unary -
0 32

0 31

0 30

0 21 Fixed +

0 20 F1. +

3 3

0 75000

0 0

0 0 Base add. of print list
20000 O

0 7 Mask

gggg ngg Limits on LIB modes
07000 O

cI20 O Fixed -

CiI21r o0 Fl. -

C122 o0 Fixed +

CI40
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IA CKO

0 CI23 O

0 VC10 VC10
0 VC20 VvC20
0 VC30 VC30
0 WL23 WL23
0 WL4 WL4
77 TTTTT TTT76
0 o 25000
0 o 24000
0O O WL

0 o 67000
0 30000 O

CA CK14

Constants (cont.,)

F1, +

Set EW3

64,65,66xxx separate Eq.
TTxxx separate Eq.

Const., CW
Const.
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Variables for Equation Translation

—
=
=
o

Print ind.
( level bit
1 level bit
# ( level raisers in sequence
# 1 level raisers in sequence
Ss. mode level
XS3 of Ss. variable
Ftn. mode level
XS3 of Ftn,
Level of subscripts for FIN,
Lib. mode
# commas for Lib.
# of ="'s
# of words in up. c. sequence for string-out
Fixed 40 - floating 00
* commas, SV mode (count)
# commas, FTN mode (count)
# commas, Lib. mode (count)
# upper case symbols in sequence
00 ) POW  (
Upper case sequence
for string-out
’ (Call words)

Upper case sequence
4 for special call word
comparison (XS3)

# Ss. -1 (from dimension list)
not in CB List bit

Ftn., mode format mask

Address in CB List

[sNeNeNojloNeNeleNoNolaloh oo NeNoNe ool oo No o No oo No o No N Rl
ONOOOCOOOOCOO0OOO0OOHOOOOONOOOOOO0OOOCOO O

[gEk=E=NeRoleloNeleNoleNoNeNelololeNeNoNoNole oo lo oo oo o o NoNo N o
~
o
St

=

VA42
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O R WND~O

CLOWELWWLWMNNMNMNODMNPDNDNN K e e pd = e =
B W OB LWNNHFONOUITAEWN—=O

D
1

C
(&)

W w
-3 O~
e NeleNeoNoNoloNoNoNoloNoNeoNoloNolo oo o lelolololeNo oo Rl lolo)

(]
>

Variables (cont,)

-
aQ

Any decimal points in sequence
Index

Constant CW temp.

Add in to constant CW for -

Save const. CW
Ind. print for "more than 29 ('s etc.

-

10 Address of Lib. level

r Level of Lib.

<OOOOOOO§OOOOOOOO
ot
o

Address of # of commas for Lib.

g # commas for Lib.

‘ XS3 of Lib.

(9]

(3]

o
OOC)OOOOC<’OOOOOOO%OOOOOOO%OOOOOOOO

N

o

OOC)OOOO?_:’OOOOOOO
w
[

=

C40
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Equation Translation Left

Section A -~ First Symbol, Before START
Section B =~ First Symbol, After START
Section C =~ Not First Symbol

Region Section Region Section
YB A
YH A ZE C
YK A ZD C
YG A Z1 C
YF A YA C
YJ A ZK C
YE A ZL C
YD A DA C
YI A KX C
YC A KY C
™ A
YN A
W B
YS B Letters on left of coding
YR B sheets are connectors (They are
YQ B also on_the flow charts)
YP B i.e., il', <ED , etc.
YU B
YT B

Connector Section

YX C @® A
ZA C ‘I’
ZC c A
ZB C
Yz C A
YY C
YL C C
YA C
ZH C

830
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TP
ZJ
RJ

QT
EJ
TP
RJ
TP
QT
EJ
QT
AT

QT
AT
TP
QT
ZJ

TP
TP
RJ

QT
EJ
EJ

RJ
EJ
RJ
TP

RJ
TP

CA

VD
TA

TA4
CG30
CG32
TA4
EW
TA4
CG17
CG17
CA32
CK7

CA32
CK10
TAS
CAl
YB24
WA
SY2
EX22
op2
TA4
CG17
CA25
CA31
CA33
SY
CA30
WA
Sz2
EN22
P2
Sy2

YB45

Left-Before START-1st Symbol

A
YB2

3
!
TA1
Yci
Q
A
YD

EW2
EW1
Q

7}
YB17.

s |
YB21

s )

Q
A

Y1

WAl
EX31
UP3

CP

.
A

YE
YH
Y6
SY1
Y3
WAL
EN30
UP3
UP

YH10

After —sYW
Before ¥

Not in CB List —YC

In |
Lib. — YD

No |
CW —>string

CW = TIXXX—>YB17
No %

25XXX CN —>WL3

24XXX CW—>WL3

No prev. Eq. —>YI
Prev. Eq. |

E24

CWh—A

64XXX —>YE

65XXX —>YH
66XXX—>YG
Sym.—>A TTXXX |
—YJ No |

E18

Sym.—=>A
—>
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(12

~Soubh W O

{10

N O WN = O

RJ

RJ
TP
RJ
TP
EJ
RJ
EJ

RER

SY
CG7
WA
GA
up2
Sy2
CG11
SY
CG7

YH12

VAl4
VAl
CA3
WA
GL14
P2
CA3
10011
CA27
10004
CA27
CA27
CA21
PD1
CG15
EW

YK21

End of Left Symbols

SY1
YK
WAl
UP3
op
A
YV
SY1
YK
YH6

CA3
YK7

WAl
UP3
up

VAl
YK11
VA3
YK13
VA17
VA36

pPC2

EW1
ZM1

EW2 }

= —>YK
E25

A, ——+>(ED

Sym—s> A
= —>YK

#='s +1

level zero ——>YK7 no ¢
E47

set to ( level zero

Clear all modes

Clear #SS
set left of PC with =
CW—>1list

—©
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[

bt ot ot ot bt ok
U WO~ WD O

T
J

EJ
RJ

RJ
MJ
LQ
MJ
CA

RJ
EJ
MJ
RA
TP

RA
TP

TP
RP

TP
CA

YG

SY SY1
CA30 YG7
WA WAl
Sz2 GAl 1}
GA6 UP3
UP2 op

0 FR
TA31 25

0 YF4
YG11

YF

SY SY1
CA30 YF3
0 YH1
TA4 CA37
TA31 VA41
VA41 CA3
VAl VAT
SZ2 VA10
VAl CA3
PD1 pPC2
CA26 TF
CA34 TF3
CG20 VA40
30002 YX1
TA3 TF1
YF17

66XXX

Sym — A
(—>Y67 no V

E26

—> Exit to trans. control

65XXX

Sym—> A
(—>YF3 no l

—_—

CW = 66XXX

Save address in VA4l

Set Ftn. mode

XS3 of Ftn.

Raise ( level

Set PC

# words = 3

Set format

Set mask

Set up to return to
CB list then——>
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—

B WO

ESRREE

bl

SEHRERF

EXE

CA

RJ
TP

RJ
MJ
CA

YJ
VAl
TAS
CA2
VAl
PD1
CG24
EW
VA36
SZ2

YJ12

CA24

YE2

YD
WA
SY2
GB
UP2

YD5

VAS

VA36
CA3
pPC2
EW2
EW1
CA3
VA6
YX1

VA16
YH

opP
FR

WAl
GBS
UP3

T7XXX (

Set Ss. mode
#Ss. —>VA 36

Raise level
Set PC
CW—>1ist

#Ss.=1
XS3 of Ss. variable
—

64XXX
Set iixed equation
Lib. = 5XXXX

E27

—> trans. control
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DO bt et ot ot bt fd foed et
O~NO0O UM WNNHONNOOUAR WD O

RA
RJ
TP
T
EJ
MJ
CA

RJ
RJ
AT
TP
QJ
RJ
EJ
TP
AT
TP
RJ
TP
TP
TP
RJ
TP
MJ
CA

Y1
TAS
TD
TA4
CG17
CA31

YI6

YC
RH

CK7
SY10

SY
CA30
VB1
CA31

CA26
SZ2
CAl
TE
Sy2

YC21

CAl
TD1
Q

YF
YB30

RH1
TK1
WL3

Vo)
SY1

A

EW2
TF2
EW1

TF

TF1
TF3
TE1

YH1

No previous Equation

Set eq.

Return to list

CN—A

65XXX—>YF no ¢

Check Var.

Not in CB List

symbol

Increase CW.
25XXX CW—WL3
IJKLM —YM

No¢
Sym—> A
(—> YN
CW = 65XXX
CWN—>1ist

File —CB

Sym —>A

@

835
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HFO~NO0OOUbx W= O

-

~NoUubh WO

IA
TP
AT
TP
RJ
TP
TP
TP
TP
RJ
MJ
CA

IA
TP
AT
TP
RJ
TP
TP
TP

TP
RA
TP
TP
TP
MJ
CA

™M
VB1
CA25

EWO
CA24
SY2
CA26
CAl
TEO

YM12

VB1
CA33

EWO
SZ2
Sz.2
CA34
CA26
VAl
VAl
pPD1
CA24
CG20

YN16

Not in CB List 1st Letter IJKLM

A
EW2
TF2

EW1
VAl6
TF1

TFO
TF3
TE1

YH

64XXX

CW —>1list
Set fixed equation
Sym. —>TF1

CW—>CB List

—®

NOT IJKLM Next Sym. (

02 )

TF2
EW1
TF1
VA10
TF3
TFO
VAT
CA3
pPC2
VA37
VA40
¥YX1

66XXX
CW—>1ist
XS3 of Ftn.
Store format
Set Ftn.

Increase level
Set P. C.

Set "not in CB List"™ bit

Set mask
.__>()
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~No bk WO

L e ) BN ILR U )

RJ
MJ
TP
RJ
RJ
TP
QT
EJ
EJ
RJ
EJ
RJ
TP
TP
RJ
TP

CA

TP
RJ
TP
TP
RA

QT
LQ
TP
TP
RS
MJ
CA

YW
TS

TS3
EW
KY
1S3
CG17
621
CG22
SY
CA30
WA
Sz2
EP
op2
SY2

YW21

YSO
CG24
EWO
SZ2
VAl
VAl
TS3
CG25

PD1
VA36

YS14

Left After Start 1lst symbol

TS1
YP

EW2
EWl

KY1

A J
YQ
YR
SY1
YS

WAl
pr}
UP3
op

YH1

EW2}
EW1
VA6
VAS
CA3

36
VA36
PC2
CA3
YX1

Ss. -
___>‘I,

Not in P. Op. list —>YP
In ¢
CW ——1ist

Check Vary List
XX000 —A

61XXX—>YQ

63XXX —>YR

76YXX ¥ Sym —>A
(—>YS no ¥

E19

(—> string
Set Ss. mode
Raise level
Store # Ss.

Set P.C.
1
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W= O

~Noubkwhd-=O

Pl bd fpd
W= O

b W= O

TP
QJ
TP
MJ
CA

IA
RJ
EJ

RJ

TP
RJ

RJ
RJ
MJ
MJ
CA

RJ
MJ
TP
RJ
RJ

CA

YRO
SY10 0
YR2 YH
CA24 VA16
0 vH
YR4

YQ

SY SY1
CA30 Y03
0 YH)
WA WAL
SZ2 GM7
GM UP3
UP2 UP
GP UP3
w2 )
FV FV1
0 YV

0 YH
Y014

1st letter IJKLM —YR2

No——>1E}

63XXX ¢

Set fixed eq.

—®

Sym —>A
(— Y03
—_—

E48

no ¥

"Args. not checked"

Delete

A, —>
__4>QE>

tn.

Not in P.Op. List-After START-1st Sym

YP

TA TAl }
0 YT
TA4 EW2
EW EW1
KY KY1
0 YU
YP6

Not in CB List —>YT

Iny

CW—>1ist

Check Vary List

838
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~NNoubkwh= O

N WO

TA Yo
TP TA4 Q }
QT CG30 A X0000 — A
EJ CG32 YD 5XXXX —> YD
QT CG17 A XX000 — A
EJ CA25 YE 64XXX — YE
EJ CA31 YH 65XXX — YH
EJ CA33 YQ 66XXX — YQ
TP €633 0 7TXXX ¥
0S CG33 TA5 Set Equation bit
RJ ™D TD1 Return to CB List
MJ 0 YB35
CA YU13
Not in CB List
IA YT
RJ K TK1 Increase CW counter
TP SY10 0 } 1st letter IJKIM—YT3
QJ YT3 YT14 No —>YT14
AT CA25 EW2 CW = 64XXX
TP CA24 VA16} Set fixed Equation
TP A TF2
TP CA26 TF Build file
TP SY2 TF1 }
TP CG33 TF3
RJ EW EW1 CW —>1ist
RJ TE TE1l File —CB List
MJ 0 YH —> (A2
AT CA31 EW2 CW = 65XXX
MJ 0 YT5
CcA YT16

Not in Vary List
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bt bt bl el e pd e e N
~S OB WNNFO~NNOUL AW o

RJ
RJ
EJ
TP
QJ
EJ
EJ
EJ
EJ

RJ
TP
RJ

MJ
CA

YX
PC
SY
CG7
SY7

CA30
CG4
CGS
CGo

SY2
WA

UP2
CA36

YX20

Left - Not 1st symbol

PC1
SY1
YK

Q

YY
YZ
z |
ZA
KX

GC4
WA?}
UP3
UP

PC3
YX

YX5 }

Pair Check
Sym—> A
= —>YK

Var.— YL no VL
(—>YY

, or; —>YZ
)—ZA
A . —>Kx— (2

E29
Set PC
26
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HOOWUMBR WD O

(-

SN W= O

HEERERE

ZJ

SE81

RJ

QS
TP
QJ
RJ

MJ
RP

TP
CA

7A
an

CA5

VAl
VAS
VAT
VAT
YX
€G34
EW

ZA12

yAN
CA27
PC
CG35
VA20
VA37
ZC6

CA27

VA4l
30003
TF1
Z2C14

Left not 1st sym.

PC3
XL1
A
ZB
ZC

ot I
ZAT

EW2 1
EWl J
X

)

Set PC

Level checker

No $

Leaving Ss. mode —7B
Leaving Ftn. mode —>ZC
In Ftn. mode —>YX

No ¢

CW—>1ist

—®

) Leaving Ftn. mode

VAT
PC1

i3 )

Q

ZC11
TE1
VA37
YH
ZC13
YH
(30000)

Clear Ftn. mode
—>PC

# commas —>list

"Not in CB List"™ bit set l
Not set —>ZC11
Add to CB List

Clear "not" bit
—

Send back to CB List
—>
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~oubdbwih- O

ok WO

RJ
TP

Z)

ZJ
RJ

TP
RJ
MJ
TP
RJ
TP
ZJ
RJ

RJ

TP
MJ
CA

IA

ZJ
RS

RJ
MJ
RA
TP
TJ
LQ
MJ
CA

Left

PC
CA27
VAT
ZB4
VA36
ZB6
WA
VA6
GC12
VA10
Uup2

CG34

VA36
ZB20
WA
VA6
GI12
op2
CA27
CA27

ZB27

YZ0
CAll
VAS
YZ3
VA36
CG36
EWO

VA20
CK13
VA20
VA40

YZ14

)-leaving Ss. mode
PC1 Do PC
VA5 Clear Ss. mode

ZB14 } Ftn. mode V no—>ZB14
A } # commas = 0—>
Yxi

No ¥
WAl
GC20
OP3 E30
GC27
X1 —>(B)
EW2 } CW—>1ist
EWl
} Right # commas —s>ZB24
ZB24 No ¥
WAl
GI17 E40
UP3
VA17 Clear # Ss.
VA36

YH ——9»GE>

Left y OY

PC3 Set PC
oy
YZ7 Ss. mode‘l’ no —>YZ7
CA3 Commas ~ }
EW2 C.W.—>1list
EW1
YX —>
CG37 Commas + 1
} Too many operands —>TP10
TP10 No
3 Shift mask
YX ——>
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~SloUnhWN=O

~oumbkewNo= O

TP
RA
TP
YA
RJ

TP

nT

RJ
RJ

TP
RJ
TP
RJ

CA

RJ

ZJ
RJ
MJ
TP
QT
EJ
TP
VA

QJ
RJ
TP
TP

RJ
TP
RA
AT
RJ

CA

CA4
VAl
VA7
YY4
WA
VA10
GV31

nnao

ur<

WA
VA6
GV15
up2
€G24

YY20

PC3
CA3

YY11
WAl
GV45
UP3

D

UF
YX
WAl
GV27
DP3
Up
EW2
EWl
YX

Left

N e~

)

(

Set PC
Increase level

Ftn. mode i Ss. mode —>YY11

E55

—®

E54

CW—>1ist

—®

Left-not First Symbol-Var.

YLO
RHO
CA6
VAT
YL4
TAO
0
TA4
CG30
G632
VA5
YL13
SY10
YL22
WA
SY2
VA6
ER
op2
SY2
VB3
CA35
TP

0
YL27

RH1
PC3
A
ZD
TA1
YL11

ZE

J

Check symbol

Set PC

Not Ftn. mode —ZD
Ftn. mode ¢

Not in CB List —YL11
In

Lib.—ZE
No |

Ss. mode\|r no —Z7ZF

Not IJKLM ¢ yes —>YL22
E21

Assign dummy GW

CW —> dummy list
—>
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S WO

ot ot et
= O=-IOUBnbhWwNh-=O

TP
QJ
RJ
TP

RJ
MJ
CA

RJ
RJ
EJ

AT

TP
RJ

0S

MJ
CA

Var.-Ftn. mode-not Ss. mode

gGO }

ZF0
SY10
ZF2
WA
ER22
SY2
UP2
0
ZF7

G

SY
CA30
VB3
CA35
Sz2
TPO
VA40
CG
SY2

2613

WAl
UP3

ER27

op

YL22,

PC1
SY1
ZH

CA3

TP3
TP2
TP1
Q

TF3
A

YX2

)

Not IJKIM

——

1JKIM \L no —s ZGo
E22

Return

PC
Symbol—> A
(—>1ZH no V

62XXX CW —>dummy list
Fltpt. —>format

Sym —>A

—®
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oD WN- O

U WN-= O

IA
RA
AT

RJ
RA
TP
QS
TP
TP
TP
RA

CA

RJ
TP
RJ

MJ
CA

ZHO
VB3
CH4
SZ2
TPO
VB3
PD1
VA40
CG3
VAl
SZ2
CA27
VAl

ZH15

ZEO
WA
SY2
VA10
GD
up2
CA36

ZE7

Ftn. mode-Var. (

CA3
TP3
TP2
TP1
CA3
pPC2

Q

TF3 )

VAS
VA6

VA36

CA3
YX1

WAl
GDS
GD17
UP3
op
PC3
YX

},

75XXX CW—>dummy list

Leave space for Ss.
Set PC
Ss. var —>format

Set Ss. mode

#Ss. -1=0
Raise level
S
Lib. 3XXXX
E31

Set PC "doesn't matter"
—
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ok W= O

eRE

RJ

RJ

YA
RJ
MJ

RJ
MJ
RJ
MJ
TP

RJ

MJ
RJ
AT
TP

RJ
RJ

CA

ZD
SY10
ZI
WA
SY2
VA6

Up2

VD
ZD11

TA4

CA31
CA26
SY2
CA27
EW

ZD34

Left - Not 1st symbol

o |

WAl
EK6
EK16
UP3
op

2 )
Z12

TS1
ZD16
EW2 }
EW1

YX

TAl
ZD23
EW2
BN )
YX

TK1
EW2
TF2

TF

TF1
TF3
TE1
EW1

YX

Not

Ftn. mode
Var.

LJKIM —Z1

noJI

El1l

Before —>212

After ¥

Not in P.Op. list—>ZD16
In \L

CW—>1ist

—®

846

Not in CB list——ZD23
In \}

CW—>string

—(®
Increase CW
Assign 65XXX CW

File —>CB 1list

CW—>1ist



oO~No b who—= O

[

BwWwhNh-= O

B wh-= O

OO0 b WO

Pt

TP
ZJ

AT
RJ
RJ

CA

RJ

TP
RJ
MJ
CA

IA
RJ

TP
RJ

CA

RJ
AT
TP

TP

RJ
RJ
MJ
CA

1st Letter IJKIM

ZI ]
VD A } Before START V
ZJ Z12 No —ZJ
VB3 CA3
CA35 TP3
A EW2 Dummy CW = 62XXX-—>1ist
SY2 TP2
TPO TP1 .
EWO EW1 CW —>1ist
0 YX —_—
Z111

After START
2J0
TSO TS1 }
0 ZK In P.Op. list L no —>ZK
TS3 EW2 CW-—>list
A
0 YX —(B)
ZJ5

Not in P.Op. list
ZKO
TAO TAl Not in CB List —>ZL0O
0 ZL In |
TA4 EW23 CW—>1ist
EW EW1/J ®
0 YX —_
ZK5 @
Not in CB List

ZL
X TK1 Assign 64XXX CW
CA25 EW2
A TF2
CA26 TF New file —>CB list
SY2 TF1
CA2T TF3
TE TE1
EW EW1 CW —>1list
0 X —>(B)
ZL11
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Pt e e et
BRWNRO-~ITOUId W+ O

DO = b b b bt et
Q=IO WNMFRO=ICUILh WNH-=O

[\CJ NI -3 )
BN

SERERECREBRECEER

EJ
QJ

QJ
TP

RJ
RJ
RJ

TP
RJ

RJ
TP
RJ

CA

Level Checking Sub.

DA

VAl
VA2
DA2
VG5
DA
WA
GY12
up2
CA24

DA15

KX
CG11
SY11
KX3
SY13
YX12
VD
KX7
RD
SY2
RS2
RS3
GW

CA6

WA

op2
CA36

KX25

(30000)

DA3

40
A
A )
DA

Q
DA10
WAl
UpP3
OoP
VC5
DA

YV

Q
YX12
Q
KX5
A
KX20
RD1
RS4
RS
A
GW1
EW2
EW1
PC3
YX
WAl
UP3
UP
PC3
YX

)

]
J
]
;
]
J
J

Exit
Start
3210

| level +( level —>A
0.K.—> exit no

Prev. print —sexit
No {

E57

Set ind.
Exit

Inserted in region YX with jump
at YX11 = MJ 0 KX

A .-—+><:>

Const. ¥ no —>¥X12
Superscript —>YX12 no ¢

After ¢ before —>KX20
Check fixed pt. const.

Convert to octal
Assign CW

CW—>1ist
Set PC

—
E58

Set PC with doesn't matter.
—_
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oUW O

TA

IA
MJ
TP
ST
TP
QS
TP
RP

ET

Pl

RJ

TP
RJ

CA

Check Vary

KY

0 (30000)
VL A

CG26 A }
CG27 Q

A KY6
SY2 A
20000 KY

VL1 KY10
WA WAl
SY2 GB26
SY2 GB40
GB22 UP3
up2 UpP

0 KY
KY16

List

Set up N of RP

Sym—->A
Not in Vary List —sexit

L’lv

E28

Exit
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Equation Translation

Right
Section D - Switch =} / * - 4+ , ; constant
Section E ~ Superscript symbols
Section G - POW ) (
Section H - VAR Before START
Section I - VAR After START, In pseudo Op. list
Section F ~ VAR After START, Not in pseudo Op. list
Section F - also A
Region Section Region Section Region Section
ZM D HL H
MB D ZR G XQ H
MD D NY G HS H
ME D ZQ G HR H
MA D FN G HO H
YA D FM G HQ H
VA'S D FL G
MY D FP G
ZX D ZN G XD I
MZ D NA I
ZW D HZ I
VA D ZT H HY I
XC D XG H HX I
XF H HW I
XH H ND I
MC E X1 H NE I
MH E XE H NC I
MJ E XW H NB I
ML E XV H
MN E XT H
MM E XR H HV F
MQ E HG H NL F
MG E HH H NJ F
MP E HF H NI F
MK E HC H NH F
MU E Xz H NS F
MT E HK H NP F
MS E XY H NK F
MV E HN H NG F
MX E HM H NX F
MW E
NW F
NV F
NN F
FU F
NF F
FK F
FJ F
Nz F
v F
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Sections of connectors;

4
(<]
+
(]
3]

onn

(&

OB

851



WO

IA
RJ
RJ
EJ
EJ
EJ

QJ
TP
QJ
TP
QJ
EJ
EJ

EJ
EJ

EJ
EJ

RJ
TP

RJ

CA

RA

TP
RT

CA

Equation Translation Right

M
PC
SY
CA30
CG6
CH5
SY7

ZT

SY13

SY11
YA
CG4
CGS
CHé6
CH7
CH10
CH11
CG14
CG11
CG7
WA
SY2
GJ12
up2
CA36

ZM32

VA14
CA21
CG15
EWO

MBS

PC1
SY1
ZN
ZQ
ZR

i
1 )

s )
YA

VAl
ZX
Y
VA
MA
MD
Yv
MB
WAl
GJ16
0P3
op
PC3
M

Pair check

Symbol —>A

(—> 2N

) —ZQ

POW —>ZR

Var. —>ZT no \L

Superscript—> no ‘L

Constant — 2V
No ¥

, or ; —>ZN
no

+—> ZX
-—> ZY

* > ZZ
/—> MA

| — MD

A,

=—> MB

E42

Set PC

Right =

CA3
PC3
EW2
EW1
YAl

#="s +1
Set PC
CW—> 1list
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~Nouhkhwhd~ O

TP

RP
EJ

EJ
EJ
EJ
TP
QT
EJ

EJ
TP

RJ
TP

RA
MJ
CA

SZ2
C67
20005
CHS

CA30
CG4
CGS
EW2
CG30
CG32

CH14

CA23
CH14
EW
CA27
VA4
VA2

MD26

Right

A
MD17
MD6
MD17

MD17
MD17
MD17

A
MD17

17 }
MD17

PC3
EW2
EW1
VA3
CA3
CA3
ZM

Absolute Value

! open

_ h
+ POW
- % /—>MD17
—>o0pen
(
i /

Lib.—> open

|° —>o0pen
Closed —> ME
Set PC with open

CW —>string
Clear (level raisers
| level raisers + 1

Raise |1eve1
—>
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oUW~ O

TP
RS
TJ

TP
RJ
TP
RJ
TP
ZJ
RJ
TP
RJ
TP
TJ
RS

ZJ
RJ

TP
QJ

MJ
CA

ME

CAS
VA2
CA3

CA3
WA
GV
up2
VA3
ME12
WA
GH24
UP2
VA4
CA3
VA4
VAS
ME22
CH13
EW

VAl6
ME22
CH12

ME31

Absolute Value

| (Closed)
PC3 Set PC
CA3 Lower level
ME4 Level too low —>ME4
ME10 OK——>ME10
VA2 Set level = |
WAl }
UP3 E53
UP
A } ( Raisers = 0 —>ME15
ME15 No V
WAl
UP3 E38
8] 4
A } 1>1] Level raisers —ME20
ME20 No |
CA3 Raisers - |
o
ME25 Ss. mode V  no__»ME25
EW2 Fixed C(W——>1ist
EW1l
ZM —
Q Fixed Eq.—>ME22
ME27 No ¥
EW2 Fleating CW —>list
ME23
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~NowGLbkwhh=- O

= O

TO

TP
TP
ZJ
TP
RJ

TP
QJ
TP
RJ

CA

TU
TU
MJ
CA

MAO
CHO
cH1
CA13
VAS
MAS
(30000)
EWO

0

VA16
MAS
(30000)
EWO

0

MA1l5

220
CH2
CH3

2723

Right

/
MA12 Set for /
MAS
PC3 Set P.C.

A

MA10 } Ss. mode $ no —>MA10
w2 ) Fixed CW—>1ist

EW1l /

ZM —>

0 } Fixed eq. —>MA5

MA12 No $

EW2 F1. C.W.—>1ist

EW1

A —©

Right
*
MA12 Fltpt. *
MA5S Fixed Pt. *
MA2 —>/ sequence
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Unary -

ok whd- O

ok whd—=O

TP
TP
QT
EJ
EJ
EJ
TP
EJ
EJ
EJ
TP
YA
TP
Q

RJ

TP
RJ

CA

IA

TP
TP
QJ
TP
RJ
RJ

CA

Right

- (minus)
VA
CA12 PC3 Set P.C.
EW2 Q Last C(W—>0Q
CG30 A
CG30 MY Var.
CT14 MY Const. —>MYO
CI15 MY Spec. CW
0 A
CHI2 MY l | (c1osed)—>MY0
CH13 MY
CG34 MY ) —>MYO
VA5 A Ss. mode —>ZY16
ZY16 ZY14 No
VAl6 Q
ZY16 ZY21 Fixed eq. | no —»ZY¥21
CI16 EW2 Fixed unary - —>string
EWO EW1
0 ZM —(©)
CI17 EW2 Floating unary - —>string
EWOQ EW1
0 ZM —(©)
ZY24

Binary - (minus)

or

+ (plus)
MYO
CI35 MY6 Set for -
CI36 MY11
VAS A Ss. mode —>MY6
MY6 MY4 } No ¥
VAl6 Q }
MY6 MY11 Fixed eq. ¥ no —»MY11
(30000) EW2 Fixed +—>string
EWO EW1 ‘
0 ZM —(©)
(30000) EW2 Floating ¥+ —>string
EWO EW1
0 ZM —©
MY14
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0
1
2
3
4
5
6
7
10

11
Unary +12

- O

-
= OOk WO

D o e e et
O~No0owubd Wi

AR
D

WMDY
O~ Ww

TP
QT
EJ
EJ
EJ
TP
EJ
EJ
EJ

CA

TO

MJ
CA

TP
TP
z)
RS
TP
RJ

TP
TP
AT
RJ
TP
TP
RJ
RS
TP
RJ

CA

ZX0

CA12
EW2

CG30
CG30
CI14
CI15

CH12
CH13
€G34

ZX13

MZ0o
CI37
CKO

MZ3

ZW
CAll
VA5
ZW3
VA36
€636
EW

0

VC10
CK1
VC10
(30000)
CA3
VAL

WA
VC30
(30000)
GY

UP2
VC20
(30000)
0

WA
624
UP2

0

ZW31

Right

.l.
PC3 Set PC
0 Last CW —Q
A
MZO0 Var., Const. or
MZO Spec. CW—>MZ0
MZ0
A
MZ0 | (closed) —s>MZo
MZO
MZO ) —>MZO
ZM B

Binary +
MY6 Set for +
MY1l1
MY2

Right , or ;

PC3 Set PC
w1 )
N7 Ss. mode ¢ no —>ZW7
CA3 # commas - 1
EW2 1 CW—>1ist
EW1 )
zM —(©)
A
ZW25 Lib. mode ¢ no—> ZW25
ZWN12
A Right level —>ZW22
A
ZW22 No ¢
WAl
ZN17
GY10 E56
opP3
OP
ZW23 } # commas - 1
CA3
ZW4
WAl
0P3 E43
OP
ZW4
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D2

o W= O

DD K bt bt et b bt
O~ UM LWNN=O~I0Uuk L O

IA
RP
TP
TP
TP
TP
TP
TP
YA
RJ
TP
TP
TP
TP
RJ

TP
QJ
RJ
TP
TP
TP
RJ
MJ
CA

IA
RJ
RJ
TP
QJ
RA
TJ
RJ
TP
RJ
RJ
TP
QJ
TP
AT

TP

CA

MC
10010
CA27
CH31
CH22
CA3
CH15
VAS
MC10
WA
VA6
SY2
SY3
GD21
UP2

VAl6
MC21
WA
Sy2
SY3
GE
UpP2

MC27

MH
PC
SY
SY13
MH4
VA22
CH16
WA
GE16
up2
SY
SY13
MH11
CA36
PD1
CG34
SY2

MH21

1st Superscript Symbol

M2
v J
VA23
VA24
VA22
VAL5
A
HC17
WAL
GD37
GD26
D27
UP3
P

MK
)
MK

WAl
GES
GE6
UP3
op

MK

e

Sequence

PC1
SY1
Q
MJ
CA3
MK
WAl
UP3
UP
SY1

Q
MH14

res J
PC2

EW2
A
ZM

Clear variables
Set POW sequence

Set count =1
Set seq.

Q . aren s
Ss. mode y no —>MCiT

E32

Fixed eq. ¢

E33

Loop

P.C.
Sym. —>A

Superscript ¥V no —sMJ
Count symbols
5> # sym. —>MK no v

E34

Sym.—>A .j
Superscript

No

Set PC with "doesn't matter"

W =)
Sym. —>A
—
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b W O

Pt e et et
BWNNF OO WN-=O

N OB WNDR O

IA
TP
AT
AT
AT

TP

QJ
CA

IA
SP
SA
AT
AT
TJ
TP
QJ
RJ

RJ
TP
TP
MJ
CA

RA
TP
QS
RP
TP
RA
MJ
CA

#Sym g
MJ
CH17 A
CH21 A
VA22 A
CA3 MJ4
30000 30000
) Q
ML MM
MJ7

Dec. pt. in seq., i.e.

ML

VA22 17
VA22 0
CA26 VA15
EW3 A
CJ10 MN
EW4 Q }
ML12 ML7
WA WAl
FT OP3
op2 up
CJ10 EW3
CA24 EW4
0 MH16
ML15

Seq. Fits in
MN
EW3 MN5 }
MN5 CA3
CG27 Q }
VA15 MN4
30000 MN6
VA23 (30000)
EW3 VA15
0 MH16
MN10O

Not superscript ¢
) —> Sequence

TP CG34 VA+
Dec. pt. in seq. — ML no —> MM

, hot spec. case ¢

# sym in seq. —> A —>VA1S

Add.—A
Fit in list—>MN no ¢

Prev. print—>ML12 no ¢
F16

Set limit
Set ind.

List

Fix address

Set n of repeat

Seq. —>1list
Set address.

860



O WN~O

DO bt b e bt fd et et et
OO0 UM LWNHONIOUBWNEHO

o
et

TP
EJ

MJ
TP
TP
EJ

EJ

TP
EJ
MJ
RA

TP
RJ
MJ
CA

EJ
MJ

EJ
EJ
EJ
TP
QJ
TP
RJ
TP
TJ
SP
SA
AT
RJ

CA

Possible Special Case

MMO

VA32 A
CIO MM4
CA27 VC3

0 MM5
CH37 VC3
VA22 A }
CH24 MG
CA3 MP
CH25 MQ
CH26 MM14 }
CH27 MM15
CH24 VC1
(30000) A }
(30000) MM17
0 MLO
MM14 CH22 }
MM15 CH22
VC1 MM14
CH30 EW2
EWO EW1 J
0 MH17
MM25

MQ
VA32
CI

VA33
cn
CI3
CI4
SZ11
MQ11
MI2
RS2
CH32
RS3
RS3
VC3
CI
EW

MQ22

- —MM4
Clear VC3

Set VC3 for ~

# symbols = 3 —>MGO
No |

= 1—sMPO

= 2—>MQO 4 v
Set loop addresses

Set index

-1/2—A
=—>MM17 # —> MLO
Modify

Return

16100 —>CW of ~ 1/2 —>list

—©

Two Symbols in Sequence

- —>M0Q3

No —> ML

Next sym. = 1—>MX
=2 —>MS
=3—MN

Constant & No—> ML

Convert to octal
# > T77T—>MN

no
130xx
131xx}—>1ist
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Nk W= O

B whh— O

IA
TU

TP
EJ
MJ
RA
RA
1J
TP
RJ
MJ
CA

TP
EJ
EJ
EJ
MJ
CA

# symbols in sequence = 3

MG
CH34
CH27
CH25
(30000)
(30000)
0

MG3
MG4
VC1
CH33
EW

0

MG14

VA32
CI1
CI3
CI4

MP5

MG3 } Set loop addresses
MG4
vC1 Set index = 2
A 1/2—A
MG6 = Special case —>MG6
ML # —>ML
CH22 Modify addresses
CH22
MG3
EW2 CW —>1ist
EW1
MHL7 — (©)
# symbols =1
A
MH16 =1
MS = 2—>MS
MV =3—>M
MQ7 —>MQ7
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bl bt e et
B WNHONOCURWN-HO

O =10 Uk W~ O

[

Superscript Symbol

MKO

SY11 Q Constant —MTO
MTO MK2 no

Sy2 A ~—>MU

CG12 MU No (assume /)
CAl6 PC3 Set PC

VA22 A

CH17 A / —>sequence

}
!
A MK10 }
CH35 (30000)}

VA22 A
CH20 A / —> special sequence
A MK14
SY2 (30000)
0 MH —>get next symbol of sequence
MK16
Superscript ~
MUO
CA15 PC3 Set PC
VA22 A
CH17 A - —>sequence
A MU4
CH36 (30000)
VAZ2 A
CH20 A - —>special sequence
A MU10
SY2 (30000) )
0 MH ——>return
MU12
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ok whh+- O

DO DD DO DO DD = et ot bt = et e et
AR WNHOIOCWUMIAWNFO

LN O

TP
RJ
TP
TP
RJ
TP
TP
RJ
TP
RJ

AT
TV
TP
TP
AT

TP
TP
zJ
TP

CA

TP
AT
RJ
MJ
CA

CAl4
RB
SY2
SY3
MI
MI2
MI3
GG2
GG3
GW

VA22
CH17

VC2
VA22
CH20

GG3
SY6
MT25
CA24

MT27

VC3
CI6
EW

MS4

Superscript Up Constant

PC3 Set PC

RB1 Check constant
MI4

MI5 Lower constant
MI1

GG4

GGS } Convert to fleoating point
GG

A Assign CW

ony |

VC2 Store CW

A

A CW —» sequence
MT16

(30000)

A

A Fltpt. const, —>
MT22 Special sequence
(30000)

)

MH Pt. in sequence i no —MH
VC Set ind.

MH —>return

Constant = 2

EW2} CW—>1ist
EW1
MH17
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CLON O

D= O

TP
AT
RJ
MJ
CA

TP
RJ
MJ
CA

EER

CA

Constant = 3

CW—>list

—©

CN— list

—©

> 77

Change POW to 101

MV
VC3 A
CI7 EW2

EW EW1
0 MH17

MV4

Constant = 1

MX

CI10 EW2

EW EWI}

0 MH17

MX3

| Const. |

MW

VA23 CA3

0 ML

MW2
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HO~NoWUbWwWN-O

e

kW~ O

ok wh-= O

TP
RJ
TP

ZJ
RJ

RJ

CA

TP

QJ
RJ

RJ
MJ
CA

TP
RJ
TP
YA

ZJ
RS
RS
TJ
EJ

EJ
MJ
CA

ZR
CH37
EWO
CA17
VAS
ZR5
WA
VA6
GF
up2

ZR12

NY
VA16
NY2
WA
GF12
P2

NY6

ZQ
CAS5
€G34
EWO
VA4
FP
VA3
Q7
VA3
VAl
CA3
VAS
VC10
(30000)
0
2016

Right POW

EW2 CW—> string

EW1 |

PC3 Set PC

o !

NY Ss. mode no —> NY
WAl

GF10

UP3 E35

Up

ZM —(©)

Not Ss. mode

Q } Floating pt. eq. —>ZM
ZM No

WAl

UP3 E36

UP

ZM —(©)

Right )
PC3 Set PC
EW2 } CW —> string
EW1
A } Last raiser |—s FP
ZQ5 no y
A { raisers = 0 —> ZQ10
ZQ10 No §
CA3 ( raisers -~ 1
CA3 Lower level
FLO Too low —FLO
FM Leaving Ss. mode —>FM0O
2014} Leaving Lib.——=FNO
FN
ZM —(©)
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et
oSC~No U WO

-
LN

N WND-=O

~NoUabkwhd- O

TP

ZJ
RJ
TP
TP
RJ
MJ
CA

TP
QJ
RJ
TP
RJ

MJ
CA

FN
V€20
(30000)
FN3

WA
VC30
(30000)
GH

Up2
VC10
VC20
VC30

0

FN14

FM
CA27
VA36
FM3
WA
VA6
GI12
up2

FM10

CA3
VA
ZM
WA
GI
UpP2
CA24

FL10

Leaving Lib.
FN1 # commas correct —»FN10
F |
FN10 No
WAl
FN5
GH13 E37
op3
UP
CH23
CH23 Take Lib. off list
CH23

M —(©)

Leaving Ss. mode

VA5 Clear Ss. mode
A } # Ss. correct —
ZM No

WAl

GI17

0P3 E40

oP

ZM —(©)

Level too Low

VAl Set level =0

Q Previous point —ZM
FL3 No ¢

WAl

grP3 E39

oP

VA Set point

ZM —_—>
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WN = O

~N ok WwWNDHO

RJ
TP
RJ
MJ
CA

RJ
TP
ZJ
RJ
TP

RJ
TP
RA

MJ
CA

FP
WA
GH24
Up2

Fp4

ZNO
CA4
€624

VAS
ZNS

VA6
GJ
UpP2
CA27
VA3
VAl

ZN15

Interlocking ( and

WAl
UP3 E38
Up
ZQ10 —> ) Section
Right (
PC3 Set PC
EW2 } CW —string
EW1
A } Not Ss. mode —»ZN11
ZN11 Ss. mode
WAl
GJ10 E41
UP3 }
op
VA4 Clear l level raisers
CA3 Raise level
CA3

ZM —(©)
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D1

bt ot oot ot et
B WO~ WO

AW~ O

TP
TP
VA
TP
QJ
RJ
TP
RJ
TP
RJ
TP
RJ

CA

IA
RJ
TP
TP
RJ
TP
MJ
CA

Right-Constant

YA
CA6 PC3 Set PC
VA5 A } Ss. mode —>ZV5
Zv5 ZvV3 No V
VA16 Q 5
ZV5 XCO Fixed eq. ¥ no —>XCO
RD RD1 Check const.
Sy2 RS4 } Convert to fixed point
RS2 RSO
RS3 A } Assign CW
GWO GW1
Q EW2 CW——> string-out
EWO EW1
0 ZM New(fg-——>1ist} crr. #1
ZV15 —_
Floating Point Constant
Xco
RBO RB1 Check const.
SY2 GG4
SY3 GG5 Convert to fltpt.
GG2 GGO
GG3 A Const. —>A
0 ZV11
XC6
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ok wWhHO

-
HO~NOWMBWN-=O

[ -
b wiv

IA
TP

RJ
MJ

RJ
YA

QT
EJ

QJ
RJ

RJ
TP
MJ
CA

YA\
VD
XD

T03
EW
VAS
ZT10
TU3
CG17
CI25
SY10
2122
WA
Sy2
VA6

Oop2
CA6

4724

X6
CA7
PC
WA
SY2
VA6
Ep22
up2
SY
CA30

GP17

op2
FV

XG17

Right - Var. - Before

Right

272

EW2
EW1

ZT15
WAl
ER6
ER20
UP3
Up
PC3
ZM

Before —ZT2
After —XD =

Not in Ftn. list —XE

In §
CW — string

Ss. mode l no —=XF
CW—A
5% —> X6 no V

Assume 62xxx
LIKIM —>ZT22 no |

E21

Set PC

-~ In Ftn. list Ss. mode 75xxx

PC3
PC1
WAL N\
EP30
EP41
UP3
UP
SY1
XG12
ZM3
UP3 }
UP
FV1
YV
ZM1

—> PC

E20

Sym —A
(—= X612 no &
—

"Ss. not checked™

delete Ss,
Ao
—©

869



S ok WO
SEREHRECRESRE

HO~o0Uk WO

=

bW O

RJ
RJ
EJ
RJ

RJ

MJ
CA

TP
TP
TP
TP
RJ

CA

Not Ss. mode-in Ftn. list

TU3
CG17
CI25
SY10
XFS
WA
SY2
ER22
up2
CA6

XF13

CA7
PC
SY
CA30

Sz2
EX

opP2
SY2

XH12

XI
CA4
VAl
SZ2
CA27
€G24
EW

XI7

Q } xx000 —A
A
XH T3xxx —>XH no &
Q
)ﬂ'-‘ll} IJKIM V¥ no —sXF11
WAl
ER27} E22
UP3
op
PC3 Set PC
M —©
T5xxx
PC3 } Do PC
PC1
SY1 Sym —A
XTI (—XI no \L

op

ZM3

PC3
VAS
VA6
VA36
Ew2
EW1
ZN11

WAl
EX6
UP3

E23

T5xxx  (

Set PC
Set Ss. mode

Clear #* commas
CW—>1list

— (%@
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SN OO WO

SwWwh— O

Right-Before-Var.
Not in Ftn. list

XE

TA TAl

0 XQ Not in CB List—>XQ  in V
TA4 EW2 CW—>1ist

EW EW1

CA6 PC3 Set PC

VA16 Q ; Not fixed eq. —>XR
XET R Fixed

TA4 Q

CG17 A

CG17 XT TTxxx —> XT

CA33 XV 66xxx —> XV

CA31 XW 65xxx —>

CA25 ZM 64xxx —>

CA20 PC3 } 5x%XX

PC PC1 Do PC

WA WAl E13

SY2 EL4

EL UP3

gp2 [8) 4

SY SY1 Sym —A

CA30 XE26 (—> XE26

0 ZM3 No—

GP UP3 "Args not checked"
opP2 gp }

FV FV1 Dz2lete LIB

0 YV . —>@

XE33
65xxx
XW
WA WAl
SY2 EL17 El4
EL12 UP3
opP2 Up
0 ZM —_—
0 ©
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ok WO

~NOCUTR WO

RJ
RJ
TP

RJ
RJ
EJ
MJ

RJ
RJ

MJ
CA

TP
RJ
RJ

RJ
RJ
EJ
MJ

RJ
RJ
MJ
MJ
CA

CAl10
PC
WA
SY2

up2
SY
CA30

GP
op2

XV16

CA7
PC
WA
SY2
EM11
UP2
SY
CA30

GP17

op2
FV

XT16

66xxx

PC3
PC1 Do PC
WAl
EM3} E15
UP3
opP
SY1 Sym—>A
XV11 (—sXV11  no |
ZM3 —
UP3 "Args not checked”
UP }
FV1 Dzalete Fin.
YV A o —
ZM1 —©
TIxXXX
PC3 }
PC1 Do PC
WAl
EM17
UpP3 El6
gp
SY1 Sym —>A
XT11 (—>XT11
ZM3 No—
Up3 }
UP "Ss. not checked"
FV1 Delete Ss.
v A .—>®
ZM1 —sC
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NNk wNd= O

ot
oO~Noubkwih— O

b
N

TP
ZJ

QT
EJ

EJ
TP
RJ

QT
TJ
RJ
EJ

RJ
TP
RJ
TP

CA

TP
RA
TJ
RS
RJ
TP

RJ

CA

VAS

TA4

C617
CG17
CA33
CA31
CA25
CA20

TA4
CI31
CH25
SY
CA30
SZ2
WA

upP2
SY2

XR25

HG
VAl
VC20
CI133
VC20
WA
Sz.2
GM11
UP2
FV

HG13

Var.
Before -~ In CB List
Floating Point Equation

A } Ss. mode —XY
XR2
Q

No
A xx000— A
XZ TTxxx —> XZ
HC 66xxx—s HC
M 65xxx —>(C)
HF 64xxx — HF
PC3 _f 5xxxx | pair check
PC1
0 # operands = 1—+’<:)
VA13
M1 No ¢
SY1 Sym —>A
HG (—>HG no i
EN5
WAl
0P3 E17
up
A Sym—A

M2 ——><:>

Lib. (
VA12 Set Lib.
CH23} Room for Lib.—>HH
HH No ¢
CH23 Add. -1
WAl
GM25
UP3 E49
OP
FV1 Delete Lib. args
v A . —C2

ZM1 —(0)
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HQONO0OWUh WN-=O
SERZSEHERY¥E3E

et

B LW~ O

W+ O

RJ

TP
RJ

CA

TP
RJ
RJ
EJ
MJ
CA

VA13
CA3
VC10

VA12
VC30

SzZ2

HH12

WA
Sy2
EK20
op2

HFS

HC
CAl0

SY
CA30

HCS

Room for Lib.

HH2
A

(300007

CH23

HHS

(30000)

CH23
HH10

(30000)
ZN

64xxx

WAl

EK25

UP3
UP
ZM

Floating Pt. Eq.

PC3
PC1
SY1
WD

ZM3

}

} # commas —s1list
} Lib. level—=list

} XS3 of Lib.——list

—> ( section

E12

—©

Right
bbxxx |

Pair check
Sym —> A

(—=WD
-
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[Sy—

[

HO~NNOUbWNDe=O

O~NoUbWoHO

IA
TP
RJ
RJ
EJ
RJ
TP

RJ

CA

TP
TP
QT
ST
TP
TP
TP
RJ

CA

Xz
CA7
PC
SY
CA30
WA
SZ2
EN22
UP2
SY2

XZ12

VAl
TAS
CA2
CA3
SZ2
CA4
CG24
EW

HK11

PC3
PC1
SY1
HK

WAl

EN30

UP3
up

ZM3

VAS

VA36
VA6
PC3
EW2
EW1
ZN11

}

TIxXxXx ¥

Pair check

Sym —A
(— KK no ¢

E18

TTxxx (

Set Ss. mode
Ss. - 1—>VA36
Store XS3 of variable

Set PC
(—>1list

—> (—+><:>



SN oUW O

b W= O
SEERRERERE

TA4
CG17
C617
CA33
CA31
CA25
CA20
PC
WA
SY2
VA6
EJ
op2
SY
CA30

GP25

pp2
FV

XY25

CA6
WA

SY2
VA6

1) 2

HN7

Ss. mode -~ Right - In CB List

} xx000— A
TTxxx —» HL
66xxx —> HM
65xxx—> HN
64xxx —>
SXXXX
Do pair check

Q

A
HL
HM
HN
YAl
PC3
PC1
WAl
EJ4
EJ13
UP3
up
SY1
XY20
ZM3
UP3

E9
Sym—s A
(—=> XY20 no ¢
—_—
UP "Args not checked"
FV1 Delete Lib.
YV —>
ZM1 —>
65xxx
PC3 Set PC
WAl
ER6
ER20 E21
OP3
Oop

ZM —> (:)
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HOJO0OUAWNHO

]

-
OO0 WDMEBWN=O

R -
[« ) 4) BN IV \U]
SEEEER

HERBEERR

RJ
EJ
CA

TP
RJ
RJ
TP
TP
TP

RJ
EJ

g

TP

CA10
PC
WA
SY2
VA6
EJ15
op2
SY
CA30

HM12

CAT7
PC
WA
SY2
VA6
EI20
up2
SY
CA30

GP17
P2

.y

FV

HL17

PC3
PC1
WAl
EJ20
EJ25
UP3
op
SY1
WD
M3

PC3
PC1
WAl
EI26
EI35
uP3
op
SY1
HL12
ZM3
UP3
op
FVi
Yv
M1

}

}

66xxx

Do PC

E10

Sym —>A i
(—=WD no &
—

TIxXxXX

Do PC

E8

Sym —>A
(—HL12 no l
—_—

"Ss. net checked™
Deliete Ss.

NN —
___>(:>
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DD bt bt ot ot ok okt et
O~ WNNHO~IOUBEWNNE-=O

~oubhwn=O

Variable Right - Before Not in Ftn. or CB Lists

IA
RJ
TP
TP
TP
TP

Q-

TP
ZJ
TP
QJ
RJ
AT
TP
RJ
RJ
TP
MJ
CA

XQ
RH
CA27
CA26
Sy2
VA16
HQ
VA5
XQ10
SY10
XQ12
X
CA25
A

EW
TE
CA6
0
XQ21

WA
SY2
VA6
up2
CA31
TE
CA6

HS14

RH1
TF3
TF
TF1
Q
XQ6
A
HR
Q
HS
TK1
TF2
EW2
EW1
TE1
PC3
ZM

Not

WAl
EK6
EK16
UP3
op
TK1
EW2
TF2
EW1
TE1
PC3
ZM

IJKIM

Check symbol
Set to add to CB List

Fixed —HQ

No ,L

Not Ss.——=HR
Ss. J!

Not IJKIM—>HS
Yes

CW = 64xxx

CN —>1list
File —CB List

Set PC
—

Ell

Assign 65xxx CW

CW —>list
file—>CB List

Set
—_
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SO~ WO

—

~NOC D WN O

Uk WO

TP

QJ
RJ
AT
TP
RJ

CA

RJ
TP
TP
RJ
RJ

TP
RJ
RJ
TP
MJ
CA

QJ
RJ
TP
RJ

CA

CA6
SYi0
HU
TK
CA31

EW

HR11

WA
SY2
EK20
op2

CA25

EW
TE
CA6

HU13

HQ
SY10
XQ11
WA
Sy2
EL12
OP2

HQ7

Not Ss. Mode

PC3
Q
HR3
TK1
TF2
EW2
EW1
TE1
ZM

IJKILM

WAl
ER25
UP3

UP
TK1
> |
EW2
EW1
TE1
PC3

Nl v e

Set PC
IJKIM — HU
No |

65xxx CW
CW —1ist

File —CB List

—s(C

E12

Assign 64xxx CW
CN—>1ist

File —=CB List
Set PC

—_

Fixed Equation

e 5

WAl
EL17
UP3
UP
HS5

IJKIM —=X0Q11
No ¢

E14

—> 65xxx CW
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DO DO b et b pd et bt et e
= OB WNHO~IOURWNHO

| NN\ \&
IS U (N

DN
(o)) ]

S —
= O~JO WO

RJ
MJ
TP
RJ
TP
TP
QJ
TP
ZJ
TP

QT
EJ

RJ
RJ

TP
RJ
TP
MJ
CA

TP
QT
LQ

ST
TP
TP
TP
RJ
TP

CA

Right-After-Var. In P.Op. List

XD
IS

0
1S3
EW
CA6
VA16
HW
VAS
HX
TS3
CG17
CG21
€G22
CAT

SY
CA30
WA
SZ2
EP
op2
SY2

XD27

NA
TS3
CG25

CA3
VAl
SZ2
CG24

CA4
NA13

51
HY }
EW2 }
EW1
PC3

Q
XD7

sou§
XD11

2

HY
HZ
PC3
PC1
SY1
NA
WAl
EP6
UP3
op

ZM3

Not in P.Op. list —> HV

In J,
CW-— string

Set PC

Fixed eq. —>HW
No

Ss. mode —>HX
No @

xx000— A
61xxx —> HY
63xxx —> HZ

T6Yxx |

Do PC

Sym —» A
(—=NA no ‘1

E19

T6Yxx (

#Ss.—=0
# commas —>VA36
Set Ss. mode

( CHN—>1ist
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Uk wWwhD-O

AW O

~N oUW O

IA
TP
QJ
RJ
TP
TP
RJ

'
v

TP

RJ
EJ

CA

TP
QT
EJ
TP
RJ
RJ

TP
TP

RJ
MJ
RJ

CA

SY10
HZ2
WA
SY2
EI
P2

br 4

CA10

SY
CA30

HYS

TS3
C617
CG21
CcG22
CAT

WA
SY2
VA6
EH
UpP2
SY
CA30

FV

HX21

63xxx

Q .

ZM } LIKIM { o —> @2
WAL

EI5

UP3 EY

P

ZM —=(0)

61xxx

PC3 } Do PC

PC1
SY1 Sym —A l
WD (— WD no

ZM3 —>@

SS Mode
Q xx000 —A
A
NB 61xxx —>NB
NC 63xxx —>NC
PC3 T6Yxx |
PC1 Do PC
WAl
EH6
EH20 E5
UP3
Up
SY1 Sym —A
HX16 (—=HX16
ZM3 —>
FV1 Delete SS
YV A —
ZM1 —(C)
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DD bt bt et ot bt ot et et
O~NCUBWNHFONICCUIBRWNHO

[\"]
s

O~NoO U WK O

[

TP
QT
EJ
EJ
TP
RJ
RJ
TP
TP
RJ
RJ

TP
RJ
RJ

MJ
CA

TP
RJ
RJ
TP
TP
RJ
RJ
EJ
MJ
CA

TS3
CG17
CG21
CG22
CA7
PC
WA
SY2
EF16
upP2
SY
CA30

GP10

Up2
FV

HW22

ND
CA10

WA
SY2

up2
SY
CA30

ND11

Q
A

ND
NE
PC3
PC1
WAl

EF24

UP3
up
SY1

HW135

ZM3
UP3
up
FV1
Yv
ZM1

PC3
PC1
WAl
EF4
UP3
up

SY1
WD

ZM3

S~

Fixed Equation

xx000— A

61xxx —> ND
63xxx—> NE
T6Yxx V

Do PC

E2

Sym—s>A
(—=HN15

—©

"Ss. not checked"
Delete Ss.

A ,—

—

61xxx

Do PC
E1l

Sym —A l
(—=WD no
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SN WN=O

ok WO

HO~NOoWUbhWwWwh-O

bt

IA
TP
Q
RJ
TP

RJ

CA

TP

QJ
RJ

TP
TP
RJ
MJ
CA

RJ
RJ
TP

TP

RJ
EJ
MJ
CA

NE
SY10
M
WA
SY2
EG
up2

NET

NC
SY10
M
WA
SY2
VA6
EH22
Up2

NC10

NB
CAl0
PC
WA
Sy2
VA6
EG20
op2
SY
CA30

NB12

63xxx

Q LK —>(C)

NE2 no &
WAl

EG6 E3

OP3

gp

ZM —(©)

Mode 63xxx

0Q } TJKIM —
NC2 No & (:)
WAl

EH30

EH42 E6

UP3

UP

M ——>(:)

61xxx
PC3
PC1 } Do PC
WAl
EG24
EG36 E4
UuP3
UpP
SY1 Sym— A
WD (— WD
ZM3
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~Nobhwo O

10

12
13
14
15
16
17
20
21
22
23
24
25
26
27
30
31
32
33
34
35
36

BWN O

RJ
RJ
EJ
MJ
CA

IA
RJ
MJ
TP

EJ
TP
RJ
TP
TP
QJ
TP
YA

QT
EJ
EJ
EJ
EJ

RJ

TJ
RJ
EJ
RJ

TP
RJ
TP
MJ
CA

Right, After, Var. Not in Pseudo Op. List

v
TA

0
TA4
CG30
CG31
TA4
EW
CA6
VAl6
NG
VAS
NH
TA4
CG17
CG17
CA25
CA31
CA33
CA20
PC
TA4
CI31
CH25
SY
CA30
WA
Sz2
EN
Up2
SY2
0
HV37

NL
CA10

SY
CA30

TAl
NF

: )
A

FU
EW2
EW1
PC3
Q
HV12
A
HV14
Q

A

NI
NJ

PCS}
PC1
SY1
WD
ZM3

Not in CB List—sNF

4xxxx —>»FU

No ¢

CW—>1list
Set PC
Fixed —> NG
Floating |

Ss. mode —>NH

No

CW—A
TTxxx —>NI
64xxx —NJ
65xxx
66xxx —> NL
5XXXX ¢

Do PC

CW—sA —>VAL13

# operands
Sym. —sA
(—HG

E17

Sym. —>A
—

66xxx

Pair check
Sym—>A

(—=WD
—

884
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W=~ O

~N o wWwN=O

TA
RJ
TP
TP
RJ

CA

NJ
WA
SY2
EK20
Up2

NJ5

NI
CAT7

S¥
CA30
WA
SZ2
EN22
up2
SY2

VAl
SZz2
TAS
CA2
CA3
CG24

CA4

Naatx

NI23

UP3

WAl
EKZS}
UP

PC3
PC1 }
SY1
NT12
WAl
EN30
UP3
UP

ZM3
6

VA36
EW1

PC3
ZN11

EW2 }

64xxx

E12

TTxxx

Do PC

Sym.—> A
(—>NI12 no V

E18

Sym—>A

—>

Set Ss. mode

Ss. - 1 -—>storage
(—>1list

Set PC
—> ( section—(C)
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N o whh—=O

IA
TP

EJ
EJ

TP
RJ
RJ
TP
TP

RJ
RJ

TP
RJ
RJ

CA

TP
RJ
RJ
TP

TP
RJ

TP
RJ
RJ

CA

NH
TA4
CG17
C617
CA25
CA31
CA33
CA20

WA
SY2
VA6

op2
SY
CA30

GP25
op2
FV

NH25

NS
CA1l0

WA
SY2
VA6
EJ15
up2
SY
CA30

GP

up2
FV

NS17

Ss. Mode

-

xx000— A

NK TTxxx—> NK
M 6430 — (C)
NP 65xxx —> NP
NS 66xxx —> NS
PC3 } 5xxxx V
PC1 Do PC
WAl
EJ4
EJ13 E9
UP3
gp
SY1 Sym.—>A
NH20 (—>_NH20 no V
ZM3 —
UP3 } "Args not checked"
upP
FV1 Delete Lib,
YY A —YV
ZM1 —_—
66xxx
PC3 }
PC1 Do pair check
WAl
EJ20
EJ25 El0
upP3
up
SY1 Sym — A
NS12 (—=NS12 no V
ZM3 —>
UP3
UP "Args not checked"
FV1 Delete arguments
YV Al —>
ZM1 —_—
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AR WO

Nk wh= O

RJ
TP

RJ
MJ
CA

TP
RJ
RJ

TP
RJ
RJ

MJ
RJ
RJ
MJ

CA

NP
WA
SY2
VA6

up2

NP6

CA7

WA
SY2
VA6
ET20
op2
SY
CA30

GP17

up2
FV

NK17

WAl
EK6
EK16
UP3
OpP
iM

PC3
PC1
WAl
ET26
EI35
UP3
up
SY1
NK12
ZM3

UpP
FV1
YV
VAN

oP3 }

65xxx

Ell

TTxxx

Do PC
E8

(—=NK12 no
—_—>

"Ss. not checked"
Delete Ss

A.—
__%>(:)
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~NoNh WO

B W O

BWNM O
SESRHEER

TP

EJ
EJ
EJ
TP
RJ
RJ

TP
RJ
RJ

CA

RJ
RJ

CA

NG
TA4
CG17
CG17
CA33
CA31
CA25
CA20

WA
Sy2
EL
op2
SY
CA30

NG17

NX
GP
Up2
FV

NX5

WA
SY2
EL12
up2

NW5

Fixed Equation

x
NN
NV

ZM
PC3
°C1 |
WAl
EL4
OP3
upP
SY1
NX
ZM3

UP3
op
FV1
Yv
VAN

op
M

WAl
EL17
OP3

xx000—> A
T7xxx —> NN
66xxx —> NV
65xxx —> NW
64xxxX —
5xxxXx%

Do PC

E13
Sym — A

(—=NX no V
—

5xxxx  (

"Args not checked"

Delete Lib.

%6

65xxx

E14

—©

868



ok WO

~NoUhh WO

i0

RJ
RJ
TP
TP
RJ
RJ
EJ
MJ
TP
RJ
RJ

CA

CA30

up2
FV

NV16

NN
CAT

WA
SY2
EM11
Up2
SY
CA30
)
GP17
op2
FV

NN16

66xxx

PC3
PC1 | Do PC
WAl
EM3 } E15
OP3
OpP
SY1 Sym —>A
NV11 {—>=NV11
ZM3 s
UP3
UP "Args not checked"
FV1 Delete args
YV —
ZM1 —_—
TTxxx
PC3 }
PC1 Do PC
WAl
EM17
UP3 E16
op
SY1 Sym.—>A
NN11 (—?3§N11 no Vv
ZM3 —>
UP3 }
0] 4 "Ss. not checked"
FV1 Delete Ss,.
YV Ao —
ZM1 ——>(:)

889



N WO

~N~Noubhwiv—O

TP
RJ
RJ

RJ
RJ
EJ
MJ
TP
RJ
RJ

CA

Right, After, Not in P.Op. list

FUO
CA6

WA
SY2
6Q21
op2
SY
CA30

GP26

op2
FV

FU16

PC3 }
PC1

upP3
op
SY1
FUO11
ZM3
UP3 }
op
FV1
YV
ZM1

WAl
GQ27 }

4Axxxx

Do PC

E51

Sym,— A

(—=F011  no V
_.>©

"Operands not checked"

Delete operands

A—

—_

Var. - Right - After Not in P.Op. List

NF
RH
CA26
Sy2
CA27
CA6
VAl6
NZ
VAS
FJ
SY10
FK
X
CA31
EW
EW2
TE

0
NF21.

RH1
TF

TF1
TF3
PC3

NF7
NF11

NF13
TK1
EW2
EW1
TF2
TE1
M

Not in CB List

Check Var. sym.
Set to add to
CB List

Set PC

Fixed eq.—> NZ
No V{

Ss. mode —>FJ
No V

IJKIM — FK

No ¥

Increase CW
65xxx CW—s1list

——=CB List

—©
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=O OB Wwh=O

b

O~k WO

et

UL WND=O
SEEHREERY

TA

RJ
TP
TP
RJ
RJ

1P
RJ

~ats

RJ
MJ
CA

QJ
RJ
TP
TP
RJ

TP
MJ
CA

Not SS mode - IJKIM

FJ
SY10
FK4
WA
SY2

up2
VA6

FJ11

SY10
FK4
WA
SY2
EL12
P2

NZ7

WAl
EK2
UP3
opP

TK1
EW2
TF2
EW1
TE1
M

Ss. Mode

Q
FJ2
WAl
EK6
opP3
Oop
NF1
EK1
FJ2

)

J

3
6

E12
Increase CW counter
64xxx CW—>1ist

CW—>CB 1list
—>

IJKIM — FK4
No V

Ell

Fixed Equation

Q } TIJKIM — FK4
NZ2 No V

WAl

EL17 E14

UP3

OP

NF13

891



~NO WO

RJ
YA
QJ
RJ
TP
RJ

RJ
TP

RJ

RJ
TP

RJ
RJ
RJ

QT
ST

RJ
MJ
CA

YV
CG16

VAT
YV4
VA37

TE
VA14

WA

upP2
VAl
CA3
WA
GK10
up2
VA2
CA3
WA
GL
oP2
CA22

EW3
CA2
CK11
CA3

YV36

SS1

C.w. ﬁlist
Ftn.{ no —sYVT

Not in CB List Jr in —YV7
Add to list

#="'s=1—>YV14 no ‘lf
E44

On( level zero—>YV21
No

E45

On | level zero —>YV26
No |

E46

—>»PC

Word count —s>WL

Send S.0. to tape
Exit— Control

892



Equation Translation
Error Prints

Region Error Numbers
EF E1,E2
EG E3,E4
EH E5,Eé6
ET E7,.E8
EJ E9,E10
EK El1,E1
EL E13,E14
EM E15,E16
EN E17,E18
EP E19,E20
ER E21,E22
EX E23,E24
GA E25,E26
GB E27,E28
GC E29,E30
GD E31,E32
GE E33,E34
GF E35,E36
GH E37,E38
GI E39,E40
GJ E41,E42 E43
GK E44 ,E45
GL E46 ,E47
GM E48 ,E49
GP Suffixes of
error prints
GQ E50,E51
FQ E52
GV E53,E54,E55
GY E56,E57
GZ E58

893



El

E2

~N~NoObhkwWwh=O

IA
40
31
51
25
0

01
25
54
47
50
01
01
01
34
40
65
34
70
46
25
0

01
25
01
01
24
47
01
01
01
34
CA

Error Prints for Equation Translation

EF
EF1
67502
50016
51462
0
21011
01525
24470
47734
01010
31347
52513
30536
51502
EF17
67256
52663
24543
30016
51462
0
21011
01010
01010
52545
47012
73430
31347
52513
30536
51502
EF37

15
66634
57347
10177
0
76567
45132
12767
30134
10101
23027
45066
72466
27777
20
52654
02701
42425
57347
10177
0
76567
10101
10101
13254
76747
13450
23027
45066
72466
27777

nNnwom=
?OZG

nwr<HWn HDDDZERwD
ORmpva OoOmMTwTEDEE[D>-

B
Z2OOH-DEL N n rPEHaE Z2ooHprETD D=

HDDDERDD D
oMW mM R TP [>-

894

no

-

. QHNDVDwH

NP W

-

. GHNDUODDA

Dp» Drroa NerzmbPboown DA
q=wbr grRobPraaa g=4

Dp>a

~NF2Z2mHAO®

~J
~NHRoOZ2=%
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E3

E4

~S oMb whoe=O

40
31
50

34
01

01
25

01
67
34
30
50
24

31
25
01

¥4
47
01
01
01
54
51

22
CA

EG
EG1

46512
32015
66017
24254
e

21011
01525
24470
01010
47477
50013
27015
66013
66345
EG21

67502
50016
51462

21011
01525
24470
47734
01010
24475
65672
34526
31017

777
EG40

17

46634
25134
02454
63021
7777

0
76567
45132
10101
10127
34301
13472
25034
05367
15022
17
66634
57347
10177

76567
45132
12767
30101
10101
15032
56526
663501
7777

17777

*

895

F L OATTI

N6 AP O I

NTAV AR

I ABULE.

A TTTTTTT7T 7T
Var.

A, A (ST

B APRDOG

R AMAAA

AAANAAD

U MMY ) A

I NA F I X

EDAUPO I

NTAEN QT

AT TION.

F ONCTTI

0O NA S Y M

B OL , AT7
Sym.

A, A (ST

BAPRUOG

R AM ADTU

MMY ) AA
A AAAAA

A AMONG

A S UBSC

R I PTSA

0O F A 7717177
Sym.

17T 77T 7T 77



ES

E6

wwwgmmmmmmwmuwuwun—pu
O = OB LWNNEONIOCCUBAWNHHO~NIOOUMBWN-=O

EH
EH1
67256
52663
24543
30016
51462

21011
01010
01010
52545
47012
73430
50320
65265
65015

7T

46512
32015
66017
24254
s

21011
01525
24470
01010
47477
47515
67256
52666
01777

7777
EH44

21

52654
02701
42425
57347
10177

0

76567
10101
10101
13254
76747
12447
16567
43452
13101

17777
21

46634
25134
02454
63021
77

76567
45132
10101
10127
34301
03201
52654
50151
e

17777

oOmPrvd

E
Hwo=pEwDb> wbpo Doaavboepppy rDbRHE®
NZ2ADDR~

Paa-pP>>on
oxbDbDuoupPpaa

nHwoEDDbwDLEHr<H W

4?mmz&zwbbc

-]

.

HMPGDWCDD?DHZZ'!]
H
. :j:"-iﬁr'

Droaz=D>rD-

ym.
7

o N
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E7

E8

~oubhwho- O

10

12
13
14
15
16
17
20
21
22
23
24

26
27
30
31

33
34
35

31
52
70

01
25
54
01
01

31

24
65
70

01

01
01

51

22
CA

ET
ET1
34723
51345
24543
30210

21011
01525
24470
01010
01276
43013
46512
32015
66013
66345
EI21

67256
52663

24543

30016
51462

21012
32010
01010
65672
34526
31017

7Tt
EI37

17

02701
06601
42425
17777

76567
45132
10101
10101
74747
45001
46634
25134
05367
15022
16

52654
02701
42425
57347
10177

44751
10101
10101
56526
66501
T

777

B O
- B M
DH2m
mw DD
-3
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Q
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E9

E10

~NOo UMW O

EJ1

34255
01545
50302

21012
32016
26543
01513
01010
01017

77
EJ16

67502
50210

21012
32016
26543
01513

17777
EJ27

14

46766
16766
10177

44751
56725
45266
10101
10101
s

17777
11

66634
17777

44751
56725
45266
10177

77777
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Ell

E12

~NO TN O

IA
40
31
50
50
34
01

01

01
01
67
52
01

22

31
52
70
46

01
31
50
50
01

CA

EK1

46512
32015
06017
24254
7777

21012
32010
01010
01010
25652
66650
7777

i
EK21

34723
51345
24543
30210

21013
46512
32015
66010
01305
34515
EK34

17

46634
25134
02454
63021
17777

44751
10101
10101
10165
65434
15131
777

70777
13

02701
06601
42425
17777

45001
46634
25134
10101
36724
02277
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E13

El4

oUW O

IA
40
46
73
34

21
34

51
53

31
50
25
01
52
01
01

CA

EL
EL1
34255
01545
50302

01345
72302
34506
67246
22777
EL13

46512
32015
66016
51462

21013
34723
51345
01010
30536
51502
EL26

11

42454
16766
10177

00131
70152
60130
63451
77777
13

46634
25134
57341
10177

45001
02701
06601
10101
72466
27777
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E15

E16

SN WN=O

EM1
67502
50210

21013
34723
51345
53672
50227
EM12

67256
52663
24543
30016
51462

21013
34723
01010
52513
30536
51502

10
66634
17777

45001
02701
06601
46634
T
14

52654
02701
42425
57347
10177

45001

02701
10101
45066
72466
27777

nom
? =

NWH=mHWn omm=D>
omPprTd ZOOH-

B
ZooD XD MDA ®

DD =D
O -

901

2

e AHM[D>

- VHEL ARZEA DO

e AP MM

=z -] g

~NPp2Z2Dbuouz DREPUOO
> b

3
-] H =3

-J



E17

E18

SOk WO

40
46
73
34
47

01
33
01
01
51
32
21
31

51
24
30
40
65
34
70

25

01
01
01
01
71
01

34
CA

EN1

34255
01545
50300
24514

21017
01475
66332
01010
50300
67473
01505
51464
27012
52305
54305
65346
EN23

67256
52663
24543
30016
51462

21015
01010
01010
31514
30270
24500
50015
50663
65227
EN42

21

42454
16766
16573
62101

13466
15430
45001
10101
12454
05066
16601
65171
57301
00152
06633
52277
17

52654
02701
42425
57347
10177

05166
10101
10101
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15152
22454
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s
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E19

E20

~Nouobhwhd—= O

EP

EP1 21
67256 52654
52663 02701
24543 42425
30016 57347
51462 10177
0 0
01176 56725
52545 13254
47010 10101
27674 74773
01505 16601
51464 65171
27012 57301
50015 15230
01522 45430
66333 06534
22777 Tt
EP23 20
67256 62654
52663 02701
24543 42425
30016 57347
51462 10177
0 0
21011 73167
26663 45150
01010 10101
27674 74773
01244 75150
01656 72565
54345 26665
51310 17777
0 0
e eef
EP43
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E21

E22

40
31
50

34
01

01
50
01
01
67
24
65
34
31

22
40
31
52
70

01

01
43
01
46
32
66
66
CA

ER

ER1 21
46512 46634
32015 25134
66017 02454
24254 63021
17777 7777
0 0
21011 73167
26663 45150
01010 10101
01010 10127
47477 34301
47515 03201
67256 52654
52666 50151
01777 777
0 0
(7777 17777
ER23 16
34723 02701
51345 06601
24543 42425
30210 17777
0 0
21011 73167
26663 45150
27674 74773
01010 10101
01345 00131
51246 63450
01525 13450
01305 36724
34515 02277
ER41
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E23

E24

N wh-=O

IA
40

34
70
46
01
01
01
43
31
24

50
65

47

53
50

22
CA

EX
EX1
67256
52663
24543
30016
51462

21011
26663
01010
27674
01505
51464
27012
50015
01522
66333
22777
EX23

51543
24500
01653
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Pseudo Operation Heading Translator

This routine provides the necessary input and output ref-
erences required by the sentences of the sub program, and also furnishes
to the Pseudo Operation Heading generator and to the Exit sentence the
necessary linkage so that control is transferred properly during the Object
Program.

The input and output references are set by building the DP List con-
taining the dummy variables and their associated dummy call words. These
dummy variables as used by the sentences of the sub program are assigned call
words as follows:

76x-~ subscripted variable (x = number of subscripts).
63--— single valued fixed or floating variable.
61~~~ functions.

These call words represent the addresses from which input values or
the locations of output values are to be obtained during the Object Program.
The addresses represented by these call words lie in the Sub Program Input
List, a part of the Termination Buffer.

The 22--- type call word of the next sentence of the sub program will
be used by the Heading Sentence generator to form the jump instruction which,
during running, transfers control into the sub program after being referenc-
ed by the COMPUTE sentence.

A check is also madeby this routine to insure that any previous sub
programs have EXIT sentences.
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Assign dummy

and insert in
DP List

call word 63_ __

Increase string-
out word counter
by one

Exit
to
translation
control

Transfer parameter

Print sentence
number and type

@

to print "Copnstants
illegal in Pseudo

Op. heading.,"

>

—)éﬁ Uniprint

Send stringout
_"<SS to tape

>_

Decrease counter
for 22__ _ _ type
call words by one

Set parameter to
print "the rest
of this sentence
was not checked!

B




L26

5

¢

Was there a

previous sub- Yes
program?
Set
» sub-pr
gram i

9

Did the pre-

vious sub-program \ Yes

have an exit
sentence?

e, 57)

operation,”

Set parameter to

print "No exit in
preceding pseudo @

Determine 22 ___
call word of first
sentence follow-

ing sub program
heading

P

Set index to
# words in
DP list

Insert this call
word at next
position in JN
List

Set exit indi-
cator back to
Zero

Increase JN List
count by one

Is this symbol
the same as next
symbol in DP List

Jojersuexy Burpesy uorjedsdp opnasg

Exi€;7

No| Increment to
look at next
DP Word

| Index = 0?\Y Ex“7

Error
— ZL1

@



Program
Entrance

ZAl
ZB1
and
ZG1
ZC1
ZF1

ZH1

Z11

ZJ1

ZL1
M1
ZN1
201
XN32

XN3

List of Error Print-Outs

Print-Out "Sentence (SUB)" precedes all of these.
No final closing parenthesis.

The number of open parentheses is not equal to the number
of close parentheses.

Machine or internal error.

Failed to exit. Probably no space period symbol.
Parenthetical expression not allowed for the functional
variable in the Pseudo Op Heading statement.

Fixed point operands do not begin with legal characters
i.e. (I, J, K, L or M) in the Pseudo Op Heading.

Floating point operands in the Pseudo Op Heading begin
with illegal characters, i.e. (I, J, K, L or M).

No closing parenthesis or too meny subscripts.

Duplicated symbols are not allowed in Pseudo Op Heading.
Erroneous subscript found.

At least one subscript missing on subscripted variable.
The rest of this sentence was not checked.

No exit in preceding Pseudo Operation.

Constants illegal in Pseudo Op Heading.

N
no
@



Regions for Pseudo Operation Heading Translator

RE  PU4400
RE  PV4471
RE  PX4630
RE  PY4667
RE  PZ4714
RE  PW4741
RE  PE4747
RE  DU4761
RE  JL3006
RE  ZA5023
RE  ZB5036
RE  ZC5062
RE  ZF3075
RE  ZG5113
RE  ZH5122
RE  ZI5153
RE  Z2J5204
RE  ZK5234
RE ZL5252
RE  ZM5273
RE  ZN5306
« RE  Z05327
RE  XN5355

There is one conflict between the string-out subroutine regions
and the above regions (each uses region Z0)., However, if the above re-
gions are read in first and the string-out subroutine regions second,

the Pseudo-Op Heading tape will assemble properly.
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Master Control Region for Pseudo-OP Heading Translator.

PU

0
10132
pPU44
JL

TA4
TA4
PO45
SY
pPU47
0
PUS0
0
PU52
PU53
0
SZ2
PU054
0
PUS0
ZB1

0
ZC1
PU55
PU63
0
TAS
PU56
PUO31

PUS7
PU51
PU60
PU61
PU062

PW
XNl7}
DP
JL1

TS4
PU46
SY1
PU12

PUS1
PU7
PUT
PU17
PU26

L
pU22
ZA1
PU51
PU

PU65

russ
PU65
ZC1

Fusr J
PUST
PUT70

PZ1
PY1
PX1
PVl
ZC1
PUT
ZF1

[
s
7T

777
TIr77

Zeroize

Region DP (90 slots)
Reference routine for building Pseudo
OP 2nd lines.
(TA4) = no. of operands
Send 40~~~ CW to TS4
Mask off no. of operands and set CTR2

Test "(™
Jump to test
Parentheses Counter + 1—— Paren. Ctr.

l')"

Test ","
Test 'A. "

Test previous symbol for ")".

Error! No close parenthesis
Parenthesis Counter - 1—>Paren. Ctr.
A¥ 0 ; Indicates opening and closing
parens not equal.

Test CIRL (assigning CW
sequence numbers) < (77)8
Error!

Mask and save format digit

1, 2, 3, or 4

Modifies address for picking up next
operand.

Format digit 1, 2, 3 or 4—>A

Test for '"1°'

Test for '2'

Test for '3' (Function)

Test for *4' (subscripted variable)
Error! Format digit not 1, 2, 3 or 4.
Initial no. operands ~1—> PU46
Error?! Failed to exit.

Mask
(



Master Control Region for Pseudo-OP Heading Translator (continued)

55 0 0 0
56 0 0 7 Mask
57 0 0 0
60 0 0 2
61 0 0 3
62 0 0 4
63 0 0 100
64 77 7077 77776 -1
65 TP  SY7 Q0 Test firsi character for letter.
66 QJ PU31 XN3 }
67 MI]I O PU25
70 0 1 0
CA PUT71
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IA

TP
RS

TP
QT
RA
RA
TP
TP
RJ

LT
RA
AT

LT
AT

RA
RA
RA

RJ
EJ

MJ
RA

RA
RA
TP
TP
RJ
TP
RA
TP
RA
RA
RA

TP
RJ
EJ
EJ

RA

Sub Region for Subscripted Variable

PV
0
PU31
A
A

(o]
PV111
PU64
PV10
SY2
PV114
DU
PV112
14
A
PUS5
PV112
6
0
PUS5
PV120
PvV121
PU64
PV27
PV116
pPV122
SY
PvV123
PV124
0
PV125
0
PU64
PV41
SY2
PV114
DU
PV126
A
A
PU55
PU64
PV52
PV116
PV122
SY
PV123
PV127
0
PV61

PU42
A
PV110
PV4
Q
PV112
PV113
PU64

(DP]
PV10
DU1
A
A
PV115
PV116
A
PV117
PV130
PU55
PV121
PV117
PV113
PU64

[bp]
PV27
SY1
PV31
PV35
PV102
PV113
PV31
PV113
PU64

[bP]
PV41
DU1
A
PU55
PV116
PV113
PV113
PU64

(DP]
PV52
SY1
PV54
PV104
PV133
PU64

Exit

Mask 'op' portion of
format word and save
in Temp. 2 = PV112

CIR + 1—>CIR)

(set up proper address)
Insert XS~3 symbol in DP List
Reset PV10)

(Test duplication of symbol)
Previously saved ‘op'—sA
Shift op to v of AR

AR + 76 -~ 00—

T6*™N*00 + CTR1—>Temp. 5 = PV116
Previously saved ‘op'—5A
Shift ‘op' to A 0-5

Jump out for corvection
Setting up index which
determines when to begin exit

Insert *76% N-~ CW in DP

Test ,
Test *)°'
Jump to corfection(Z)

Parenthesis counter +1—>=>Paren, Ctr

Insert XS~3 symbol in DP 1list

'63000* —>A

'63000' + CTR1—>A

Save CW in Temp. 5 = PV116
CIR1l + 1—CTR1

CIR + 1—CTR

Send GW to DP List

Test °*,"'

Jump to corvection
Jump to coY¥Yection
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101
102
103
104
105
106
107
110
111
112
113
114
115
116
117
120
121
122
123
124
125
126
127
130
131
132
133
134
135
136

Sub Region for Subscripted Variable (continued)

TP
TP
RJ
TP
AT
RA
RA
RA
TP
TP
I
RJ
EJ
MJ
RS
ZJ

SECSHERC

~J
COOoOMNMOOO=OO

RHDOO%OO\IO

-~

SEREREERACOSRAS

SY2
PV114
DU
PV126
PUS5
PU55
PU64
PV71
PV116
PV122
PV121
SY
PV127
0
PV125
ZG1

0
SY10
PV37
PV107
PV112

[
[\

[pP]
PV61
DU1

A
PV116
PV113
PV113
PU64 )
[DP]
PV71
PV54
SY1
PVTT
ZK1
PV113
PV

0]
2}

A
ZN]
PVT7

Insert XS~3 symbol in DP list

'63000% —>A
'63000* + CTR1—>A
CTR1+1 —> CIR1
CTR+1—>CIR

Send CW to DP List

Test ")*

Error. No closing parenthesis
Parenthesis counter -~1—>Paren. Ctr.
Test for same no. of open and close
parens.

(:)Test for subscript

(;2If op > 01 then wrong

it was used and at least one
subscript will be missing
from DP List

Mask
Temp. 2

Presetter for XS-3 —>DP
CW

Temp. 5

Temp. 3

-2

Index

Presetter for CW-—>DP
L

(

Parenthesis Counter

CW

)

Setting up an index for

the no. of passes thru last loop
Test for subscript

I, J, K, LorM
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SOk WO

DO DD D) bt = bt et e ot b et
OO LWNEMO

LWWwwwwwwdivd Y
U WN=HOIOUL AW

Sub Region for Filing Functions in DP

IA
MJ
RA
RA
TP
TP
RJ
RA
TP
AT
RA
TP
TP
RA

BRERSCCERER

QOO
=

PX
0
PU64
PX3
SY2
PX32
DU
PU64
PX36
PUO55
PX12
PX35
PX33
PU55
PU31
A
A
PU64
px22
[30000]

PX34
SY
PX31
0

0

1
T
SY2
PX35
30000

PX37

PU42
PX27
PU64

[ DP]
PX3
DU1
PX27
A
PX35
PU64
(DP]
PX12
PU60
A
PX30
PX22
PX27
PU64
[DP]

pPXx22
SY1
ZH1
PX

1

0
77

DP
DP
DP

0]
61000

Increase CIR by 1

Send XS~3 symbol DP
Preset PX3

Increase CIR by 1
CW—A
CWto Temp.(:)after being sequenced

Temp.(:)-4>DP
Preset PX12
CTR1+2 —> CTR]1 —>

Set up address to obtain
correct format digit
CIR+1—> CIR

Send format digit(l, 2, 3 or 4) to DP
List
Preset PX22

Test *(*

(

Preset PX3
Preset PX12
Preset PX22
Temp.

34



~NoOahkhwhdh— O

Sub Region for FIXED POINT OPERAND

IA
MJ
TP
QJ
RA
RA
TP
TP
RJ

T

4L

AT
RA
RA
RA
P
TP
M
0

0

0

TP
TP
CA

PY

0
SY10
PY3
PU64
PY5
SY2
PY23
DU
PY21
PU55
PUO35
PU64
PY15
PY20
PY24

935

Testing
for I, J, K, Lor M
CTR+1 — CTR

Insert XS-3 symbol in DP
Preset PY5

W —A

Temp.(7) CW plus sequence no.
CIR1+1—> CIR1

CIR+1—>CIR

Insert 63~-~type call word in DP List
Preset PY15

Temp.(:)

CW for FIXED POINT CONSTANT

Presetter PY5
Presetter PY15



G WM == O
SNCERRRE

Sub Region for FLOATING POINT OPERAND

PZ

0 PU42

SY10 Q } Testing

ZJ1 PZ3 for I, J, K, Lor M
PU64 PZ22 CTR+1— CTR

PZ5 PU64

SY2 [DP] Insert XS=3 symbol
PZ23 PZ5 Preset PZ5

DO DO1

PZ21 A

PU55 PZ20 Temp. ~ CW plus sequence no.
PU55 PZ22 CTR1+1——CIR1

PU64 PZ22 CTR+1— CTR

PZ15 PU64

PZ20 [DP] Insert 63--- type call word in DP List
PZ24 PZ15 Preset PZ15

0 PZ

0 0 Temp.

0 63000 CW for FLOATING POINT
0 1

SY2 DP

PZ20 DP

Pz25

PW

PW4 PU46 cmz}

PW4 PU55 CTR1 Reset counters
PW5 PU064 CTR

0 PE1

0 0

077 T7776

PW6
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~No bk wNe-= O

MJ
TP
RA

TP
RA
RJ
RS

CA

PE
TA4
PE10

WL
SS
VB4

0
PE12

z0

2025
op2

01010
01010
01010
01010
01010
01010
01010
01010
01010
33300
66015
33346
50663
01712
51660
26453
Z05
2026

CT
WL3
VB4
WL4
PE11
SS1
PE11
PE
22000
1

PU
702
UP3
UP
Z0
10101 )
10101
10101
10101
10101
10101
10101
10101

10101 J
15430
13101
50165
05026
46501
12633
02722
20

Pseudo Op CW —s WL3

22000 + VB4 = CW of 1st sentence
after heading

CN—>WL4

Word counter + 1— Word ctr.
Send string out to tape

Causes carriage return
before print out

937

T HEARE
S T AOTFA
T HISAS
ENTENGC
EAWASA
N OTATCH
E CKE D .



REEREEH

TJ
TP
TP

TP
TP

RA

7
77

CA

Test Duplication of Symbol

Do
0
D020
[ DP]
SY2

D24
D020
D023
Do22

DU23
Do22

DO2
D020

T

7T
DP

0
DO25

[30000]
PU64
A
D05
DUO15
A
DO12
DU2
D020
DO
DU2
D020
ZL1
DU21
DU2
DU7
77776
0
77776
A

0

Index + Ctr. = CTR. =~1

0—>A
Index > 0 indicates error

Exit routine

Error routine
Modifty DP address

Jump to Exit routine
Index

Presetter for Index

Routine to Make Up List JN of 2nd Lines of Pseudo Op's

TA
MJ
TP
T
0

AT
TV
SP
AT
RA
MJ
0

0

0

CA

JL
0
JL12
JN
A

JL14
A
VB4
JL13
JN

0
07777
22000
0
JL15

30000
Q

A

25

it §
JL7

17
[30000]

PUT0

JL

0

0

JN1

j

Exit

Mask to Q

JN =0 20000 O initially
Shift to V position number of
pseudo ops.

Set-up to get proper loading
position for next call word in list.
Securing and loading call
word in list.

Increasing list length count
Exit

Mask

Base call word of pseudo ops
Base address of 1st call word
in list.



ok wh= O

10

N WO

MJ
RJ
TP
RJ

66
47
31
01

01

46
33
01

26
52
33
40
CA

ZA

WA
ZA12
opP2

51013
46012
34503
54305
65346
ZA5
ZA13

WA
ZB23
op2

33300
25305
01515
52245
33306
34650
01305
01665
30010
01506
54015
46516
24543
30653
ZB5
ZB24

Error Print-Outs

PO
WAl
UP3 }
up
ZA
13450
64651
20152
06633
52277
5

PO
WAl
UP3
UP

15067
40151
23050
43050
53065
15051
36724
10166
10101
74725
13101
53001
05066
06522
16

Prints:

SENTENCE ___(SUB)
Gives print-out indicated

by parameter.

10 e 2

mwOQRDECHDHEDER =S

939

NP O

HerP DDA v wm

A
A
N
E
I

nEmODZPDHEVNEE ORI

mw=Zzaam™

mmunoabboopPpwnmuE D>
nzaam=spPbazmmmb2z
HDPDwmpRrron=z=Zzoao
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Dmmwo=



R
= O~ A WNKO

S WO

RJ
TP
RJ

47
30
50
46

CA

RJ
RJ

31
01
34
51
01
24
54
73
40
CA

WA
ZC12
up2

24263
01515
66305
01305
22777
ZC5
2013

WA
ZF15
op2

24344
66510
66220
25242
50510
26300
34512
47255
ZF35
ZF16

PO
WAl
OP3
up

ZC
33450
40134
45024
45451
7T

PO
WAl
UP3
UP

ZF
63027
13072
15254
54673
16552
15230
60165
14622
10

940

O Zme
e DD =
~NFEoQ

=B D>O D>

E2EHQZWHRHE>

WOEmOXPe OH

-] 00 oom

coppwpbr

~N 2> H
~NO B 2

mrDvwrumEm

e MUK MU



UMb W= O

SO WO

MJ
RJ
TP
RJ

CA

46

WA
ZB23
op2
266

67

ZH

WA
ZH30
Up2

24543
30663
01307
65653
01505
46465
01315
33300
01010
01316
34515
70245
46300
66333
30672
52013
34503
24663
66227
ZH5
ZH31

Z01
WAl
oP3
Up
PV102
ZG

201
WAl
UP3
UP
ZH
05066
42624
25254
45150
16601
17130
15401
10101
10101
75026
02446
43424
13450
00152
75101
33024
20165
04730
17777
23

ZRoCcuDOUDRHRDDHODEPVE T

941

HEHRHTmRAP<ADD D rDupme
e HZDaommpOmD AR ZmAW

mNmazombmzabDDoc oM@

-

Do rrHez2DDwm=nmovwaz

~N =
-3

amnelDrozercalbDpDrDz2m e
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N oA WN=O

RJ
TP
RJ

31

51
27

32
66
24
01
01
24
01
17
21
47
66

52

40
CA

1

WA
ZI130
opP2

34723
51345
52305
65012
51660
34500
33014
46010
01010
01263
26663
34223
34214
46015
43013
33300
67275
01333
50322
Z15
Z131

P042
WAl
UP3
op
Z1
02701
06601
42450
75101
12530
17134
63032
10101
10101
32454
05465
02201
42145
15401
45001
15265
10151
02427
27777
23

HTORRREs ~AD>PDDbrHRQZ20070T

942

ZDOADCrHHODDE T HO WP O M

QmombDb. .
s moOopHOoummEmPDprPbDomzm

HADDDZHD M

DerDDHENORPHU
DD DD ED=2DD

~NeDuzw. .

~J

~N~opoWn
-3



SN Ok WO

RJ
TP
RJ
MJ
31
50
50
54

01
o1

01
01
54
01
24
54
65
01

21
40
CA

ZJ

WA
2337
op2

46512
32015
66015
24502
50016
52653
02515
24273
01010
01253
01713
34464
46012
24266
01342
17342
21460
47432
ZJ5
2330

PU42
WAl
UP3
up

Z)
46634
25134
15230
76501
63330
06727
20133
45032
10101
03234
46633
63032
63324
63054
23022
14421
15154
27777
22

- RpDuEErp2Z2ppDRODHEZZ29

943

= ~ADPrHDD DRI T2

crHHOQODHERDoonp2Z2pP o

o Do o

HaQrrHEDHYmAHROO W

Damwnwrmos

SqoummmmHaD=

-3

FramHPDazomDmH R

qwc .
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DD bt e o et foed fd fed el
O~NOUNMKRWNMFRO~NOCUKEWNEFEO

RJ
RJ
30
24

54
47
67
52
40
CA

MJ
RJ

RJ

27
24
73
01
51
51

27
01
01

40
CA

WA
ZK15
Up2

51012
34503
54305
65346
01665
24507
25652
66652

ZK16

ZL

WA
Z1.20
op2

67524
66302
47255
24543
66012
71302
01526
51015
01010
01333
50322
ZL5
2121

Z01
WAl
0P3
opP

64651
20152
06633
50151
15101
30165
65434
27777
10

201
WAl
UP3
oP
ZL
63426
70165
14665
00150
44646
70134
53067
15201
10101
02427
27777
13

944

nA=0menZ=2

HDDoZoopDKED

HwerDwunwHO

zbPDDob=EHr=Ha

NVNZHRAEZD

amPDDwom wwm

e OO WNZaND

. mPDovormoor

Do pbrDr
~NHW0nWPDomwo
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el om bbb DbH

-

~obPP amrzvuna
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_NOCUTR WNEO

10

R
HO~IOUIRh W= O

b e et ek et e
~NONUT R WIN

no
o

RJ
RJ

30
51
25
66

O

&l

CA

RJ
TP
RJ

24
65
01
54
34
01
25
66
01
01

40
CA

YAl

WA
ZM12
op2

54545
67650
65265
01315
22777
ZM5
ZM13

WA
ZN20
op2

0
66014
66015
65672
34526
65653
51500
65265
30270
01010
01702
25463
ZNS
ZN21

Z01
WAl
OP3
oP
ZM
15030
16567
43452
16750
s

Z01
WAl
UP3
UP

63024
15030
56526
60147
45032
16567
43452
10101
10101
45434
02277
13

OHWmwom

=2DDREDRI DV
wbDEPwoOVHUVAXN

945

>wndaw

~lm N

-1

D oaznnmalbb

~jowmpDo
-]
- 0 =2

mED>>RDHRmOr
s WD DHWBZDVNZE

-]

-1

~NZwdam
-1

P Drnaa=zome
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HO~A0OOUIh WO

ot bt et ek
UL NV

EJ
MJ

RJ
TP
RJ
40
26
50
34
67
01
QJ

QJ

RA
40

RJ
RJ
50
54
50
67
50

40
CA

XN45
UP2

51013
01345
30263
32015
27510
54246
22777
75543
XN46

PUT
PU14
201
WAl
UP3
Up
XN2

56624
13446
44601
26530

15152

42734
17177

XN25

XN32
VD1
PU3
XN27
P03

PO3
WAl
UP3
UP
XN31
07234
00152
02734
26530
15152
63451
T

)

Test closing parenthesis

Print region

ZDARHEZ0
QTNUZmMmHO
mopPDawn=
oD wn
Downr A
HomDor

Test for heading bhit
Test for Exit Bit
Zeroize VD1

Set heading bit

Error Print region

N OAEXI
T A INAYP
R ECEDTI
NG AP S E
U D OAO P
ERATTIO
N
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IV. GENERATION PHASE






IV. GENERATION PHASE

1. Generation Setup and Drum Loader

After the initial print-out: Pass II, Generation of Computer Code,
this routine transfers from tape to core to drum the two 27-block sections of
the Subroutine Generators. Next, it transfers from tape to core the 6 blocks

of Generation Subroutines.

RQ routine is then referenced to set up some block and line counters, put
the proper parameter for 5 or 7 Uniservos into Op Control routine, and put two
title blocks on both tape 5 holding Op File I and the tape that is to hold the
generated coding. This tape will be either on Uniservo 4 or 7, depending on
whether 5 or 7 Uniservos are used. In addition, on the 22nd line of the title
block for the generated coding, the RQ routine puts the contents of 13, which is
a count of the number of blocks of the corrected problem on tape 5.

The tape holding the string-out input, either on Uniservo 3 or 6, is now
moved forward one block to bypass the title. Then an exit jump is made to the

beginning address of CG, the Control Generation subroutine,

Also included in the same block as the Generation Set-Up is a Drum Loader
routine which can be used to help update or correct the UNICODE Master Tape.
First a flex or bioctal copy of a revised Generator is loaded into the core. A
look at the annotated coding of this Drum Loader will show the numerical PAK
setting to the left of a section of coding labeled for the specific Generator.
A start at this address will transfer the Generator to its proper place in
the drum, In this connection, the separate write-up on the System Tape Package
should be consulted to ensure that the other necessary steps are taken to

update the Master Tape correctly.
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Generation Set-Up Routines - Flow Charts

Entry

\
Print-Out: Pass
II. Generation
of computer code

Transfer from
type subroutine
generators to
drum via core
(66 blocks)

y
Transfer
generation
subroutines from
tape to core

(6 blocks)

RQ generation
subroutine Set-
up routine

l

Move forward 1
title block on
input string-out
tape

Jump to
control
generation
subroutine

950



166

Generation Set-Up Routines- Flow Charts

RQ Routine To Set Up Op Control Routines and Write Title Blocks For
Op File I and Generated Routines on Tapes

Clear ES, number
of lines in Op

1 blockette of
Z-lines to Op

AFILE A "}to
A TAPE A

> 1st 2 lines of

Filling remainder
of block with

Z ~ lines

Block to tape 5

and count of

Fill remainder
of block with

File buffer File title 2nd blockette
region block of block
ANANAOPA to
FILE A 1

1st 2 lines of

A

2nd title block

Block to tape 5
and count of
blocks

title block for

generation tape

second blockette

1 blockette of AAGEN A to 13, counter of
Z - lines to 1st line of number of blocks

corrected prob-
lem, to 2nd line
of 2nd blockette

Fill remainder
of blocks with
Z - lines

Block to tape

and count of <

blocks

Fill block with
Z -~ lines

A SUBRO
UTINES § *°
1st 2 lines of

2nd generation
title block

Block to tape
and count of
blocks

-




Generation Setup and Drum Loader Regions

RE DAT230
RE RQ7256
RE BFT7325
RE BG6250
RE BH6250
RE CJ50212
RE CK56462
RE CD3300
RE CE3300
RE CN600

RE EXT7350

Generation Subroutine regions are also needed to assemble this tape.
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Generation Setup and Drum Loader

Print-Out:

Pass II. Gener- IA DA
ation of Computerf 0 RJ BF BF1
Code (1 TP DA21 GT3
2 RJ GT2 GT
To get subroutine| 3 RP  BG30000 DAS
generators on 44 TP BR CJ
drum via core 5 TP DA22 GT3
from tape 6 RJ GT2 GT
7 RP  BH30000 DA1ll
.10 TP BR CK
11 TP  DA23 GT3]_ To get generation subroutines from
12 RJ GI2 GT tape to core
13 RJ RQ RQ1 To operate generation Op-Control
set up routine 3
14 TP 1IN A Move forward tape 1 block. This
15 AT DA24 GTS}' servo holds the ~string-outs plus
16 RJ GI2 GT 1-block title
17 MJ O DA20 Dummy jump instruction (replaces
discarded "12" clearing instruction)
20 MJ O CG Jump to exit
21 50 (D1 BR }
22 50 CEl BR Parameters for generators in 2 sect.
23 50 CN1 BR Parameter for generation subroutines
24 30 103 0 Parameter for moving forward tape 3
1 block
25 0 0 0 Excess storage of a zero formerly
used in instruction 17
CA DA26
Routine to Set IA RQ
Up Op Control O MJ O 30000 Exit
Tape Write 1 TP GPT ES ] Clears 2 storage locations, es = no.
Routine and 2 TP GPT ES5 lines in Op File buffer region, np
Write Title es 5 = no. of blocks of Op Files
g;ggkzngoéeg? 2 gg éggz4 ggs Puts 208 lines of Z's into np
Routines on 5 TP GP13 NP24 | # File # .
Tapes 6 TP GPl4 NP25 § # Tape # } into np
Op File lg gg égé42 ggéé Filling remainder of np with Z's
Setup 11 TP RC GT3 Parameter —» generalized tape handler
12 RJ GT2 GT Writing block on tape via tape hdlr.
13 RA ES5 GP10 Count of blocks
14 TP GP NP }AAAO PA}to np
15 TP GPl NP1 FILE A1l
i? gg égéb() 3330} Filling rest of np with Z's
S? g? ggz g$3 Using tape handler
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Gen,Routines
Setup

22
23
24

25

26
27

30
31

32
33
34
35
36
37
40
41
42
43
44
45
46

RA
TP
AT

TP

RP
TP

TP
TP

RP
TP
TP
RJ
RA
TP
TP
RP
TP
TP
RJ
RA
MJ
CA

IA
MJ
TP
RJ
MJ

01
52
34
01
24
51
52
26
CA

ES5
RC2

GP7

10024
GP2

GP15
13

10142
GP2
RC4
GT2
ES6
GP11
GP12
10166
GP2
RC4
GT2
ES6

RQ4T

BF

BF4
op2

BF5
01010
24636
22010
32305
66345
31012
67663
51273
BF15

GP10  Count of blocks

A } Putting proper parameter in RC4 de-

RC4 pending on whether TN = 0 or 0 3 O.
The latter is for 7 servos.

ES6 Clearing counter for no. blocks of
generated subroutines

RQ30 | 20 lines of Z's to GN, buffer region

GN of subroutines used in writing on
tape

GN24 A AGenAto GN

GN25 Count of no. blocks of corrected
problem on tape 5

RQ34 Filling GN with lines of Z's

GN26 9

g:" } Writing block on tape
GP10 Count of blocks

GN ASUBRO

GN1 | UTINES } to GN

RQ43 e . . '

GN2 Filling GN with lines of Z's

g;S Writing block on tape and counting
GP10 blocks

RQ Jump to exit

30000

UP3 Gives print-out:AAAAAA Pass II,
UpP Generation of Computer Code

BF

10 Parameter

10101 A A

50134 PASS I

10101 1 . AAAA

03054 AGENER

15001 ATIONA

65147 OFACOM

05401 PUTERA

07777 CODE
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Routine used to load Generators from Core to Drum (used only in assembling
initially the UNICODE generators; operated by console manipulation). A changed
generator is first read into the core. Then a start with PAK set to the num-

bered address shown at left will transfer the generator to its place in the drum,

IA EX
7350 RP  DR30000 EX44 Start
TP KB CJ
7352 RP  DM30000  EX44 Jump
TP KB EA
7354 RP  DK30000 EX44 If
TP KB EB
7356 RP  DO30000  EX44 Print
TP KB EC
7360 RP  DY30000 EX44 Compute
TP KB ED
7362 RP  DU30000 EX44 Vary
TP KB EF
7364 RP  DQ30000 EX44 Resume
TP KB EY
7366 RP  DW30000 EX44 Exit
TP KB EH
7370 RP  DT30000 EX44 Type
TP KB EI
7372 RP  DN30000  EX44 List
TP KB EJ
7374 RP  DP30000 EX44 Read
TP KB EK
7376 RP  DS30000 EX44 Stop
TP KB EL
7400 RP  DZ30000 EX44 Dimens.
P KB EM
7402 RP  DX30000 EX44 Pseudo~0Op Heading
TP KB EN
7404 RP  DV30000 EX44 End of Tape
TP KB EO
7406 RP  DH30000 EX44 Eq. 1 Listing
TP KB ET
7410 RP  DI30000 EX44 Eq. 2 Redundancy
TP KB EU
7412 RP  DJ30000 EX44 Eq. 3 Generator
TP KB EV
MS O EX2
CA EX45
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2, GENERATION SUBROUTINES






2. Generation Subroutine Regions

RE TN20 Temporary to indicate whether 5 or 7 servos (set in
string-out)
gg gﬁgi } Tape handler
RE UP421 ]
gg ggjgg > Line-number processing routine
RE UW513 J
RE EP537
RE BR537 [  Machine Error Routine
RE BP564
RE BQ632 |
gg xgggg } Sentence number print-out during an error print-out
RE GPT17 )
RE RC735
RE ES742 | Op routine to write output on tape and RG routine
RE RG755 used as adjunct to VARY
RE 0P1047
RE XP1126
RE CW1211 Call word routine
RE IW1250 Routine to get call word of referenced line number
from list
RE HI1306 Routine to put call word in referenced line-number list
RE KI1336 Illegal line jump check routine
RE LS1465 Library list routine
gg ggiggg Control generation routine
gg géégzg Excess three to Flex code
RE NP2052 Op File buffer
gg g;ggzg} Input buffer (2505 lines maximum)
RE KB2512 Region where any generator operates
RE GN5360 Generated routines output buffer
RE CI144 Library List Threshold (keeps max. of library routines
referenced at 99)
RE DH612 Eq. 1, Generation
Size of [RE DI2604 Eq. 2, Redundancy
Generators{RE DJ2615 Eq. 3, Generator
on Drum RE DKT763 If
RE DM33 Jump
RE DN461 List
RE DO107 Print
RE DP430 Read
RE DQ174 Resume
RE DR30 Start
RE DS425 Stop
RE DT560 Type
RE DU766 Vary
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| RE

Initial
addresses
of gener-
ators 4
stored on
drum

RE
RE
RE
RE

RE
RE

RE

RE
RE
RE
RE
RE
RE
RE
RE
RE

(RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE

These
routines
are part
of End of
Tape and
are refer-
enced from
Control
Generation

[RE

RE
RE
RE
RE
RE

DV502
DW34
DX24
DY551
DZ353

ZZ7230}
DAT7230

ZAT7000

FC40001
CB40101
DL40102
CL46101
VF47101
1247246
JN4T7T722
RW50023
LN50046

CJ50212
EA50242
EB50275
EC51260
ED51367
EF52140
EY53126
EH53322
EI53356
EJ54136
EK54617
EL55247
EM55674
ENS5747
E055773
ET56475
EUS7307
EV62113

162675
U62713
EG2732
BE2750
BU2774

End of tape

Exit

Pseudo-0Op Heading
Compute

Dimension

Generation Set-Up Block

Region of UNICODE Service Routines

Excess Three to Flex-Code List

Combination List

Dimension List

Constant List

Vary File List

Referenced Line-number List

List of call words of 2nd-line numbers of sub-programs
Rewind List of call words of tape numbers referenced
Library List of call words of library routines refer-
enced

Start

Jump

If

Print

Compute

Vary

Resume

Exit

Type

List

Read

Stop

Dimension

Pseudo-Op Heading

End of Tape

Equation 1, Generation Sorting

Equation 2, Redundancy Check

Equation 3, Generator

Routine to put Constant List on tape 5
Routine to put Dimension List on tape 5
Rewind tape routine

Gives generation termination print-out
Sends excess-three symbol list to tape 5

Unless otherwise stated in the coding, the above regions are sufficient for

all the Generation Subroutines included in this section.
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Control Generation Routine

As with the Generation Set-Up Routine, the indicator TN is used to determine
on which Uniservo the string-out input to generation has been written. It may
either be on Uniservo 3 or 6 depending on whether 5 or 7 Uniservos have been

used.

The title block having been passed by, the first line of any block on this
tape beginning a new sentence string-out contains the number of lines in the
string-out. If this number is greater than 1708, two blocks of input for that
sentence are read into the input buffer, The buffer can only preserve a maximum
of 2508 significant words. Any excess lines above 2508 are later overlayed by
the transfer of a generator into the core. Alarms.in the Translation or String-
Out Phase have already given adequate protection against possible exceeding of
this string-out buffer maximum so there is no further check made against this

contingency in generation.

The line number of the sentence being analyzed is compared with the numbers
in the referenced line-number list IZ by means of routine HI and, if found,

its call word added to the list as needed.

The content of BK2, which holds the name of the sentence under analysis, is
compared with a list of sentence titles to determine what type of sentence is
being analyzed. Depending on which equality is found, a jump is made to a
corresponding section of the routine which brings in the proper generator from
the drum, makes a referencing return jump to it, and then jumps back to the
beginning entry of Control Generation to get the next sentence input. The
return jump to the generator causes the generation of the desired sentence
coding, followed by the writing of it on tape and the storing of its Op File
in a buffer for later writing on tape.

If none of a list of 13 sentence types is recognized, a comparison is made
to see if End of Tape instruction has hbeen encountered. If yes, the End of Tape
Generator is brought into the core from the drum. Control of the End of Tape
generation is retained in the Control Generation from CG77-CG110 where a
succession of return jumps does a variety of things explained more thoroughly
in the write-up on the End of Tape Generator. The exit from this succession is
a jump to ZAl10O, the address of an overall UNICODE control service routine in

the drum,
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If the End of Tape sentence is not recognized as suggested in the preceding
paragraph, the call word of the sentence is checked to see if it is greater
than 40000. If yes, the sentence is recognized as a Pseudo-Op Heading and the
generator for this type is brought into the core. Before referencing this
generator, the line number of the sentence is put in the proper place in the
prelude of the routine which is to be generated. Following this extra remedial

step, the generator is referenced similarly as with other generators.

If the call word of the sentence proposed above is not greater than
40000, the sentence is determined by this system of elimination to be the only

remaining type not considered - namely, an equation.

This type of sentence requires special handling which is explained at greater
length in another write-up. Briefly an equation sorting routine is transferred
from drum to core and then referenced by Control; next, an equation redundancy
routine is transferred from drum to core and similarly referenced; finally,
the last equation generator is brought into the core and referenced to complete
the handling of the sentence, Termination is as usual by getting the next

sentence input.

The only final termination to generation lies in the recognition and

handling of an End of Tape sentence,.

All generators or portions of generators are transferred to the core at the
same starting address, 2512, This first line is an exit line, the entry line

for the main referencing of a generator being the Reco equivalent of 2513.

The generators are packed on the drum starting at 50212, Information con-
cerning their assumed length on the drum and their initial addresses there is
obtained by examination of the annotated copy of Generation Subroutine regions

preceding the Reco coding of the Generation Phase,
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Flow Chart for Control Generation Routine

Read in first
block string-out

tence to input
buffer region
from tape

for any one sen- |

7597 &

What type of

sentence is being

analyzed?

Read in second

Is number of No block of string-
words in string- out for same sen~

out < 171?

Yes

tence to input

buffer region
from tape

Ipyee
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4//HI line-numbe
reference-list

check




Q

(/f; sentence an End No [ Is sentence call No Transfer eq. no. 1
\\\,Of Tape type? word > 40000? (listing) {rom drum
0 _core

Yes

Yes

Bring in End of Tape
generator to core
from drum

Bring in Pseudo-Op
Heading generator to
core from drum

A

Referencing eq. no.
1 (listing) generator

Transfer Op File and
generation routine line
to tape

eference generator,

alculates 14, closes

out Op Files, gen. rtnes,

and puts 1lib, 1list 1
on tape

&

\

Put Dimension
List on tape

y
Put Constant
List on tape

y

Put Excess-three-
symbol List on tape

~

A 4
ewind tapes 3 and 4
or tapes 6 and 7 and
move backward on ta‘e5
to beginning of Opkile

v
Print-Out: END OF GEN-
ERATION, To interrupt
compilation set A not
= 0, Start.

Computer stop here
must be followed by
start

Put line number into
output line

Jump to ZAlO,

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

Yes

Is A =07

964

Transfer eq. no. 2
(redundancy) from
drum to core

Referencing eq. no.
2 (redundancy)

Transfer eq. no. 3

(generator) from drum
t0 core

Reference generator
in core

Jump to entry
to read in next
block

input

Rewind all tapes'
No | and computer

stop
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Flow Chart for Control Generation Routine (cont.)

Bring in Start gener-
| ator to core from drum

Bring in Jump generator
to core from drum

—(0) (O

Transfer dimension
generator to core
from drum

Bring in If generator
to core from drum

— O

Transfer Stop gener-
ator to core from drum

Bring in Print gener-
ator to core from drum

— @O

Transfer Read gener-
ator to core from drum

Bring in Compute gener~
ator to core from drum

-® @

Transfer List gener-
ator to core from drum

| to core from drum

Transfer Vary generator

-® O

Transfer Type gener-
ator to core from drum

Transfer Resume gener-
ator to core from drum

T G GO S

~ O

Transfer Exit gener-
ator to core from drum

© 6 6 6 0 ©
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Sentence
is an

. +
equation

O~ W= O

41
42
43
44
45
46
47
50
51
52

IA
TP
AT
RJ
TP
TJ

AT
RJ
RJ

TP

RP
EJ
SN
SA
AT
TV
MJ

RJ
MJ
RP

RP
TP
RP
TP
RP
TP

CONTROL GENERATION ROUTINE

CG
TN
CH2
GT2
BK
CH
TN
CH3
GT2
HI

BK2

20015
CH4

CG34
CG35

CH21
CH1
BK3

DH30000
ET

DI30000
EU

DJ30000

KB

0
DR30000
CJ
DM30000
EA
DK30000
EB
DO30000
EC

A } Bringing in lst block (for any one sentence)
GT

GT3 from tape{g} to bk, buffer input region

é(no } Is input < 1712

A Bringing in 2nd block for same sentence to

GT3 input region from tape

GT } 6

HI1 Check if line no. is in ref. list and, if so,
giving it a call word

A Name of sentence to A

20014 13 12

cG21 ] Determining if sentence is start, jumg, if
CG14 11 1 7 6 9,

0 pglnt, cgmpute- vary, rgsume, exit, type,

1 + list, read, stop, or dimens. and going to

A proper transfer command accordingly.

CG20

30000;

CG77 Is sentence an End of Tape?
8(;75} Is call word >40000? If so, it is a Pseudo-Op

Heading
CG26
KB Translation for equation
KB1
CG31
KB Redundancy check for equation
KB1
2341 } Transferring equation generator to core
20015
CG41
g Unused words

2531 [ Putting line number into proper output line
for Pseudo ~ Op Heading Routine to correct
oversight in that routine

KB1 Standard return jump to any generator

Cc6 Return to get next sentence

CG41 } Transfers Start generator from drum to core

KB and then jumps to reference the generator

§g41 Same with Jump

CG41 } .
KB Same with If

CG41 . .
KB } Same with Print
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107

110
111

w

AW = OO U1

32
26
70
54

66
46

DY30000
ED
DU30000
EF
DQ30000
EY
DW30000
EH
DT30000
EI
DN30000
EJ
DP30000
EK
DS30000
EL
DZ30000
EM
DX30000
EN
DV30000
EO

CH25

OP

KB

UG
16
BU
EG

BE
0
CG112

CH
0
0
103

103

66245
67475
31777
543435
51475
24547
30656
T2346
73523
34656

CG41‘}
KB
€641 }
KB J
CG41
@ f
CG41 }
KB
CG41 }
KB
CG41 }
KB
CG41 }
KB
CG41
KB

CG41
KB

CG40 }
KB

CGlOl}
KB

0P1
0oP2
KB1

UGl
161
BU1
EG1

BE1
ZA10

171
40000
BK

BK170

46677
27777
77077
6677

26766
37777
74730
6TTTT
7777

67777

Same with Compute
Same with Vary
Same with Resume
Same with Exit
Same with Type
Same with List
Same with Read
Same with Stop

Same with Dimension

Brings in Pseudo-Op Heading Routine, jumps

to CG40 to perform lst function of routine
before referencing the generatoy proper
Brings 1n End of Tape genérator

Sends End of Tape data to tape

Ref. generatort Calculates 14, closes out

Op File, gen, rtnes, and puts list 1 on tape

Puts Dimension List on tape

Puts Constant List on tape

Getting Excess-three symbol List

Rewind 3 and 4 or 6 and 7 and move backward
on 5 to beginning of Op File

Termination of gen. print-out

Exit to UNICODE control in drum

Parameter to read lst block of any sentence
string-out to input

Parameter to read 2nd block of same sentence
string-out to input

START

JUMP

IF

PRINT

COMPUT

VARY

RESUME

CEXTT

TYPE
LIST
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16
17
20
21
22
23
24
25

30242
66515
34473
50277
23000

23000
CH24

CH26

777
27777
5065

77777

0

CH22

READ
STOP
DIMENS
END

Op File setup for End of Tape

Gen, setup for End of Tape
Parameter for referencing op routine for
End of Tape
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COMPUTER ERROR ROUTINE

This routine is used when a compilation inconsistency occurs in the

Generation Phase or later, It prints the following:

ALARMAXX AA CompilationAlInconsistencyA(Possible Computer Error).
Recompile,

where XX, a decimal number from 1 - 20, is determined by where the routine is
entered. The regular entrances to the routine are BR1 to BR24, If the entrance
is BR1l, XX = 1; if the entrance is BR10, XX = 8; if the entrance is BR24, XX =

20; etc. The routine should not be entered with a_return Fump.

After the print-out, all tapes are rewound, and the computer stops with PAK
set at the UNICODE service entrance of compilation.

A rewind of all tapes with a computer stop is secured without a print-out
by entering the routine at BQ6.

Eleven alarms (entries BR1-BR13) have been assigned at different portions
of the UNICODE coding. Explanations of these alarms follow:
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COMPILER INCONSISTENCY OR COMPUTER ERROR ALARMS

Print—~out Entry
ALARM 1 BR 1
ALARM 2 BR 2
ALARM 3 BR 3
ALARM 4 BR 4
ALARM 5 BR 5
ALARM 6 BR 6
ALARM 7 BR 7
ALARM 8 BR 10
ALARM 9 BR 11
ALARM 10 BR 12
ALARM 11 BR 13

Description

Subscripted variable symbol or call word is not
found in the Dimension List,

Referenced sentence number is not found in the
Reference (IZ) List.

Sentence number of last sentence in the range of
a VARY is not found in the VARY File (VARY genera-
tor).

Initial address of Operand List > Current address
(Equation Generator).

Call word is not found in Directory I (Segmentation
Phase).

Op File III and Directory 4 are inconsistent.

Flagged call word is not found in Op File III

(Allocation Phase),

Tape on Servo 2 positioned incorrectly.

Tape on Servo 3 (or 6) positioned incorrectly.
Tape on Servo 4 (or 7) positioned incorrectly.

Tape on Servo 5 positioned incorrectly.

Call word within routine is not found in Op File
III (Processor).
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IA

RJ
RJ
RJ
RJ
RJ
RJ
RJ
RJ
RJ
RJ
RJ
RJ
RJ
RJ
RJ
RJ
RJ
RJ
RJ
RJ
CA

IA

AT

TP
RJ
TP

BR

BP
BP
BP
BP
BP
BP
BP
BP
BP
BP
BP
BP
BP
BP
BP
BP
BP
BP
BP
BP
BR25

BQ
BP

BR
BP1
30000
BP26
Up2
BQ17

10000
BQ16
BP44
GT2
GT3

BQ20

0
0
0
BQ21

Machine Error Print

Used entries

we]
L=}
Y

BQ » Unused entries

A Manipulation to get proper alarm number
17 into print-out coding

BQ3

30000

UP3 .
UP } Print-out

BQ20 Entry for rewind and stop only. Sets index
for 7 Uniservos

BQll Bypasses next instruction if MJ1l is set

BQ20 Sets index of rewinding tapes for 5 Uniservos

GT3 "Rewind parameter" to tape handler

GT Rewind Uniservo via tape handler subroutine
BP45 Increasing tape handler parameter to rewind
next tape

BQ12  Jump back to rewind remaining tapes
ZA Exit and stop

4 Index Constant (Used by Read Generator also)
6 Index Constant for 7 Uniservos
0 Holds index for rewinding Uniservos
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TP

04
05

o7
10
11
12
13
14

04
04
04

04
04
04
05

24

51
66
50
65
01
34
51
54
34
30
46
10

CA

BP

BP1

77220
77220
77220
77220
77220
77220
77220
77220
77220
03220
04220
05220
06220
07220
10220
11220
12220
13220
14220
03220
BP27

46245

47523
34515
26515
66305
17525
25463
47526
01305
43220
26514
30227
1

1
BP46

30000
BP30

10126
10126
10126
10126
10126
10126
10126
10126
10126
10126
10126
10126
10126
10126
10126
10126
10126
10126
10126
10126
15

44701

44624
00134
06534
02673
16565
00126
76630
45451
10154
75234
7777
0

0

Set by entry "return jump™ lines and used
to compute alarm no.

Dummy instruction used to make up instruction

BQ3

AAC

AAC

AAC

AAC

.AAC

AAC

AAC

AAC

AAC

@\lO‘U‘IA.oJ.I\J)-

>
>
I

BEEGRBRESS
g ol e g > > 2 0

e vgd g g vl vl o >
aoacaaacaaan

0D =~
o®
DD
>
(e}

Parameter for print-out

ALARM A
Filled in by alarm number computation
coding

mUrTEOoOOT
=hbwacmoz=z=22mH
O>EAa nawnbDe
HEPORQWNKHH>

rmEmo-HPDWn=2-Ho
O

mavpDEom~HOQH=

Rewind parameter to tape handler
Constant (Used in Read Generator also)
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Flow Chart for WA, WB "Sentence

( Line ‘YSentence)
Number) Type /

Entry

X AN

()" Print-Out - Generation

(3)

®

Load ON 77-77 into
print-out storage

)

Load EQUATI into
print-out storage

Yes

Line number to print-
out storage

Sentence type to print-

Is sentence
type EQUATN

out storage

)

Print~Out:
Sentence 0 Is sentence
- type DIMENS?

Exit

Yes

Yes
(::><“4i:type EQUATI?
(.

No

Is sentence

)

No

Is sentence
type COMPUT?

)

Yes

Load ION 77 -~ 77 into

Load E77 =77 into
print-out storage

print-out storage
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WA Subroutine to Print-Out “Sentence (Line Number) (Sentence Type)"
without Error Referencing

IA
MJ
MJ

TP
TP
TP
EJ
EJ
EJ
EJ

RJ
MJ

TP
MJ

MJ

MJ
CA

IA

65
26

01

43
77
30
51
30
34
30
26
27
CA

WA

WL1
WL2

WB10
WB15
WB11
WB16
WB17
WB
Up2

WB11
WB12

WB13
WB14
WA24

WB
WB1
30506
30010

01011

01017
77777
53672
50777
7777
51507
53672
51475
34473
WB20

30000
WA2
WB3

A
WB5
WB6

WA1S
WA16
WA20
WA22
UP3
up
WA
WBS
WB6
WA12
WB6
WA12
WB6
WA12

63050
17777

77777

77777
7777
46634
T
77777
777
46650
26766
05065

Exit
Start
Line number to print-out storage

Sentence type to print-out storage and A

Is type EQUATN?
Is type EQUATI?
Is type COMPUT?
Is type DIMENS?

Print-Out: Sentence ( )

EQUATI . .
Load {ON77———7%}1"t° print-out storage

Load E77—_77 into print-out storage

Load ION77777 into print-out storage

Parameter for print-out

SENTEN
CEAATT TT
Line number
ANANCTT 77
Sentence name
YAANTT 1T 77
Filler

EQUATI

ON 7777
E7T7T—_77
ION 77 - 77
EQUATN

COMPUT

DIMENS
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ROUTINE TO CONTROL TRANSFER OF OP FILE 1 ITEMS
AND GENERATED SUBROUTINES TO TAPE

To use Op Control Routine, a parameter word must be sent to Op] prior to
the entry instruction RJ Op 09&, u of Opl must contain the address of the
first line of the generated subroutine; v, the address of the first line of the
Op File 1 entry for the subroutine., The function of the routine is to transfer
the generated subroutines and Op File 1 items to Uniservos. Z lines are added
to fill up the last block of each generated subroutine. 1708 lines constitute
a block.

The actual writing on tape units is done by means of the generalized tape
handler routine, The proper parameter words and entries to the tape handler

routine are supplied in this Op Control Routine.

The entry instruction of this routine is a return jump to RG subroutine
which adds a call word to the Op File and alters the exit line of the generated

routine if the sentence generated is the last sentence in a VARY loop.

Op File 1 items are stored in a buffer region, NP, and accumulated until
they fill a block, whence they are transferred to tape. Not taken care of in
this routine is the final unfilled block of Op File 1 items. The coding
necessary to fill this final Op File 1 block with Z's and transfer it to tape

is contained in the End of Tape instruction.

The routine handles data stored either in the core or drum. If subroutine
data is in the drum and it exceeds a block, it is transferred a block at a
time into region GN in the core and thence onto tape. Subroutine data groups
less than a block are transferred from drum to core in one set of repeat
instructions. Op File 1 data groups in the drum are transferred to NP in the

core just as if they were located in the core.

Subroutine data groups in the core are handled somewhat faster, All
complete blocks of a subroutine are handled as a single unit in their referral
to the generalized tape handler. The last partial block of a subroutine is
then transferred to region GN, where the proper number of Z lines is added to
make a,complete”block‘”,This”region,GN,ofvIYQBUIines,is,needed,nnly.during, Op
Control operation. Between referrals to the routine it may be used for other
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temporary purposes. In this respect it differs from region NP which is

reserved exclusively for Op File 1 item storage during generation.

At the beginning of generation instruction RJ RQ RQl causes the proper
starting blocks to be written on tape, and sets up the proper parameters for
the generalized tape handler, depending upon whether 5 or 7 Uniservos are used.
On Uniservo for generated subroutines, GEN TAPE is written on the 21st and 22nd
lines of the first block, SUBROUTINES on the lst and 2nd lines of the 2nd
block. On Uniservo for Op File items, FILE TAPE and OP FILE 1 are similarly
put on the first two blocks, with Z - fillers on the balance of the block lines.
The counts of blocks of subroutines and Op File 1 items include these starting
blocks.

The v portion of the first line of a subroutine program must contain the
number of lines of prelude and routine. Similarly, the v portion of the first
line of an Op File 1 item should contain the number of lines in the item. These

figures are used in this routine.

ES, the counter for the number of lines in NP, is used in the End of Tape
routine to transfer the final Op File 1 block to tape. ES5, the number of
blocks of Op File 1 written on tape, and ESA, the number of blocks of sub-

routines written on tape, are also used in subsequent routines.

976



Flow Charts for Op Control Routines - Generation

Op Routine To Store Op Files and Write Buffer Loads on Tape

Entr

Add call word to |RG The part of Op

Op File and alter Will Op File of rou- \ Yes |File needed to
generation sub- | tine overflow buffer fill buffer is
routine exit, if region? transferred to

last sentence N buffer region
of VARY 0

Transfer Op File
or its balance Transfer buffer region
to buffer region to tape
Up count of
3

\Exit / Op File blocks
Yes Is no. lines not
transferred from Op
File <170?

No

Transfer 170 lines
to buffer region
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Flow Charts For Op Control Routines - Generation - (Cont.)

XP Routine To Write Generated Routines on Tape

Is subroutine\No
in core?

Yes

Is subroutine or ‘\\
balance < 170 lines

%

No

Compute number of
complete blocks

Write number of com-
plete blocks on tape

subroutine blocks

Is subroutine or bal-~\ No |Transfer 170 lines
ance <170 lines? from drum to buf~-
fer region
Yes
A
Yes Write buffer on
> S tape via tape
handler
Up count of sub~ | |
routine blocks
Up count of

-G

Transfer subroutine
or balance thereof
to buffer region

Filling buffer with
Z lines

Transfer buffer
to tape

\

Up count of sub=-
routine blocks

W
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Flow Charts for Op Control Routines - Cont,
RG Routine to Insert Vary Call Word in Exit Line and in Op File I Item of Last

Box 1
Is sentence call
word for a state- €S/
ment other than
vary?

Search Vary File\ yeg
(D

Statement in a Vary Range

Reset box 1 to
continue search

Set indicator
equal zero

for current sen-

tence number,
Found?

)
Insert call word
(:::*5__u_of vary from Vary
File item into exit

line of routine

6L6

(::::>——e<:}ndicator =7€a}XQ§

%

Decrease Op File
I address in Op
parameter by one

Increase Op File

I item length

by one

@__,.

Insert vary call
word as cross

reference in Op

File I item

Move Op File I
item back one
location

Set indicator
not equal zero

RS

O Jexit\



Routine to
Store Op
Files and
Write Op
Files on
Tape

1 block of
170 lines
to buffer
region NP
for trans-
fer to
tape

Last
partial
block to
NP

40

141

42
43
(44
45
46
47
50

51
52

IA
MJ

RJ

TP
QT
Sp
TU
TP

TP
RA
TJ

ST
SA

TP
RA
TV
SP
TU
RP
TP
TP
RJ
RA
TP
RA

RS

TJ
SP
TO
RP
TP
TP
MJ
TP

TP
SA
TU
RA
TV

op
30000
RG

OP1
GP3
oP1

GP3
30000
ES
ES2
GP5
GP5
ES
GP6

ES
ES3
ES3
ES11

30000
30000
RC
GT2
ES5
GP7
ES11

ES1

GP5
ES11

30170
30000
GPS
ES

ES1
GP6

ES3
ES3

OP CONTROL SUBROUTINE

30000
30000

RG1

Q
ES11
17
OP10

ES1
ES2
ES1
0P44

A
ES4
17
0P25
ES3
RC1

0P26
17

0P26

op27

}

}

}

30000

GT3
GT
GP10
ES
ES4

ES4

0P44
17
0P41
0P42
NP
ES4
op27
ES3
ES

17
OP35
RC1
0OP56

}

Exit

u = address of 1lst line of generated sub-
routine, v = address of 1st line of Op File

VARY subroutine alters exit lines of routine
being written on tape

Address of 1st line of Op File — ESI11

Number of lines in Op File — ES1

ES + ES1 — ES2
Does ES2 exceed 1707
Number of lines left to fill NP —> ES4

Sets up u of repeat command Op 25 so that
proper number of lines needed to fill NP
are transferred to it

Sets up v of Op 26 such that Op File items are
transferred to correct part of NP

Sets up u of Op 26 to correct beginning add.
Transfers Op File items to fill up NP

Writes completed NP onto a block of tape

Count of Op File blocks

Clears ES storage

ES11 + ES4 — ES11, the next address of Op
File item to be transferred

ES1 - ES4 — ES1, number of lines left in
Op File item to be transferred

Is 170 > no. of lines left in Op File item?
Setting up u of Op 64 to proper address

Transferring 170 Op File items to NP
170 — ES4

Number lines in NP — ES3
Number of lines due to be in NP —- ES

Sets up u of repeat to proper value

Sets up v of Op 56 to correct address
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53
54
55
(56

Routine to
Write Gen- O
erated 1
Routines 2
on Tape 3
4
5
6

Drum 12

Core 30

Partial 41
Block 42

SP
TU
RP
TP

CA

IA
TU
TP
QT
LQ
QT
TJ

TP
TJ
SP
TU
RP
TP

RJ
RA
RS
RA

MJ
TP
TJ
DV
TP

TP
ST
LA
AT
TV

RJ
RA
MP
AT

TP
YA
SA
TU
Sp
TU

TP

ES11 17
A 0P56
30000 XP }
30000 30000
OP57

XP

OP1 XP2
GP3 0
30000 ES12
0P1 25
GP3 ES10 S
GP6 XP22
ES12 A }
GP5  XP40
ESIO 17 }
A XP13
30170 XP14
30000 OGN
RC4 GT3
GT2 GT
ES6 GP10
ES12  GP5
ESI0  GP5

0 XP6
ESI2 A }
GP5  XP40
GP5 ES7

A ES]2
EST A
P10 A

A 25
RC4 GT3
ESI0  GT3
GT2 GT
ES6 EST
ES7 GP5
ESI0  ESIO

ESI12 A }
XP41  OP
17

GP6

A XP45
ES10 17
A XP46
30000 XP47
30000 GN

Sets up u of Op 56 to correct address

Transfers last quantity of Op File items to
NP, leaving NP as an unfilled partial
buffer region block.

Number of lines of subroutine —> ES12

Address of 1st line of subroutines —> ES10

If 30000> address, subroutine is in core,
Otherwise, assumed to be in drum

Test to see if subroutine has fewer than
170 lines left

Set-up u of XP13 to right address
Transfer 170 lines of subroutines to GN

Write block on tape

Count of blocks

Reduce ES12 to no. of lines left in subrtne.

Increase ES10 to address of next line of sub-
routine to be transferred

Test for less than 170 lines in subroutine

Number of blocks in subroutine — ES7

Remainder or number lines in last partial
block to ESI12

Setting up parameter with correct number of
blocks to be written on tape

Setting up correct referencing address of
parameter

Writing blocks en tape

Count of blocks

Calculating number of lines written on tape

Correcting ES10 address to that of next
line to be transferred

Test to see if any lines left to be written
of subroutine

Setting up u of repeat to proper value
Setting up correct referencing address of
next line of subroutine in XP46

Putting remaining lines of subroutine in GN
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47
50
51
52
53
54
55
56
57
60
61
62

(=)

=N [0 R

bkt et kot b
R WD~ OB WM~

TP
SS
TU
RA
TV

RA
RP

TP
TP
RJ
RA
MJ
CA

IA
71

71

CA

fEeNeNolc NoloNeNeNeNo e FAN )
I bt bt et ] et B Pt

GPS
ES12
A
XP55
ES12
XP56
10000
GP2
RC4
GT2
ES6
0
XP63

RC
00105

0
00104
0

0

A

17
XP355
GP4
XP56
RC3
XP57
30000
GT3
GT
GP10
op

NP

NP
GN
GN

15201
00104
47474
7777

170
30000

55451
03065
63001
23001
05001

Setting up u of XP55 such that remainder of
GN is filled with right number of lines of
Z’'s

Setting up v of XP56 so that Z lines start
at right place in GN

Filling up GN with Z's

Parameter word - generalized tape handler
To tape handler

Count of blocks

Exit

Parameter word to write 1 block on tape 5
from NP

Address of 1lst line of Op File storage

Tape 4 parameter write from GN

Address of 1st line of storage used for a
partial block of a gen. routine

Parameter temporary used for writing from GN
to either tape 4 or tape 7

AAAOPA
FILEAI1
Line of Z's
Mask

>>b>ab
DHrREmR®
QA HHO
morza2w
Zmmm
>bDbwo
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w

(3]

10

11

12

{
{

{

Op Control Subroutine-Sequential Uses
of Temporary Storage (ES)

Number of lines in NP, buffer region in which Op Files are accumulated

for writing on tape.

Number of lines in current Op File being stored.

Number of lines remaining to be stored from current Op File,

Used to accumulate ES + ES1.

ES —>ES3

(ES3 + NP) —>ES3, giving the address in NP to which next line is to

be transferred.

Number of lines put in NP from current Op File the last time a group of
lines was transferred.
Number of blocks of Op File 1 written on tape,

Number of blocks of subroutines written on tape,

Number of whole blocks of subroutines to be written on tape.
Address of next line of subroutine to be written on tape.
Address of next line of Op File to be transferred to NP.

Number of lines of subroutines.
Number of lines of subroutine in last block.
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OP CONTROL SUBROUTINE -~ RG ROUTINE

To Insert Vary Call Word in Exit Line of Last Statement of
Range and in the Op File I Item

IA
MJ
TU
TP
0T
TJ
TJ
MJ
TJ
TJ
MJ

TU
TU

RP
EJ
Sp
LQ
TU
SS
SA
TO
TU
TU
LQ
TV
RA
TV

QJ
Sp
TU
TU
TU
TU
SP
SA
TU
RS
TV

SA
TV
RA

30000
RG3

RG7
RG12
RG
RG
RG12
RG
RG71
RG16
RG17

RG
RG20

17
RG16

RG17
RG33
RG56
025
RG33
RG6HT
30000

gGBb }

RG43
RG50
RG52
RG54
17

RG53

GP10
RG54

taso )
RG60
GP10

Exit

Set address of routine into RG3

u-mask — Q

Routine CW — A

27000 > CW?

No; 30000> CW?

No; so out

22000>CW? If so, out

No; 23000> CW?

No; so out

Set QJ indicator bit =0

CW = 22 —=— or 27 -—-

Set EJ initially

Sentence number —> A

Check for matching sentence number in
Vary File

jn— AR,

jn—r —Qy

Set RP for Continuing Search

r —> Ag,

Add r to Starting Point of Previous Search

Reset EJ to continue search at next word

Set address of Vary CW in transfer command

Set Vary CW address in shift command

Address of routine — Qy

Set routine address in transfer command

Set to address of exit line

Transfer Vary CW to exit line of routine

Determine if this Op File I item has been
changed before

No, so enter Op File address in A,

Enter Op File I address in commands

Enter # words of item in Ay

Add j =3

Set into RP

Decrease Op File I address in parameter

Set transfer instruction to new address of
Op File I item

Set address for insertion of new cross
reference

Increase # words in Op File I item by one
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©

53
54
55
56
57
60
61
62
63
64
65
66
67
70
71

[ B2 W W =
[a=Ba=Ta<=RacRia~)

Q
=3

QOO OoOO0O0OOOC0O=
> L

30000
30000
RG
30000
RG62

777
27000
30000
22000
23000

VF1

RGT2

RG55
30000
RGT1
17

Q
30000
RG1S5

COOCO0OOOOQ

} Move Op File I item up one location

Set QJ indicator bit
Vary CW = Ap
u-mask = Q u

Enter Vary CW as Cross Reference in Op Filel
Back to continue search
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CONSTANT CALL WORD ROUTINE FOR GENERATION

At the start of string-out 00 20000 00000 is put in fixed address 10,
which is a counter register for the number of constants., Both u and v of 10
increase with each added constant. If n of O 2,n n in 10 exceeds 10008' the
computer stops with the alarm print-out —- (Sentence ( ) Too Many

Constants.

Input constant goes to A and the instruction RJ CW CW1 activates the
routine., The call word output goes to QV and Au'

The routine occupies 368 lines in region CW. Region Cl, the list of
constants, may occupy up to 10008 lines in the maximum-size problem. Needed
for the alarm print-out is the UP print-out subroutine,

If a constant is already in list CL, entry to the routine gives the call
word by determination of its position. If a constant is not in the list, it

is added to it and given the next call-word-number assignment.
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186

Flow Chart - CW Call Word Routine of Constants - Generation

Is constant in\ No
Constant List?

Yes

Up count in 10
of length of
Constant List

Obtain position

of constant
in list

Add position to
base 66777 to
form call word

Put call word
in A and B
u \'}

\
Exit

Is list

length
< 100072

No

Yes

Print Out:
SENTENCE

TOO MANY
CONSTANTS

\

VRewind tapes
and stop
computer

Add constant to
next position
in list




Call Word-Generation

IA CW
0O MJ 0 30000 Exit
1 TO 10 Cw2 Sets up u of repeat by using Constant List
count in 10
g gf; ggooo g;g Checks to see if constant is in CL, Con. List
4 SN Q 17 C=j, ~a-r)7] (%F)u
5 SA 10 0 -j,r=nT] + [ j,o] =r = (A)
6 MJ 0 CW22 L 1 =L Ru
When con- 7 TP A Q Constant —> q
stant is 10 TV 10 CW20 n —> v of CW17
not in 11 RA 10 CW27 Counter 10 increased by 1
list 12 TJ CW30 CW17 Is Call List < 1000?
13 RJ WA WA2 Gets sentence number print-out
14 TP CW26 UP3 Sends parameter to error print-out routine
15 RJ UP2 Uup and gets print-out: Too Many Constants
16 MJ O BQ6 Jump to rewind tapes and computer stop rtne.
Adding 17 RA CW20 CW36 (n + CL) — v of CW20
Constant 20 TP Q 30000 Constant added to next position in list
to list 21 SP 10 17 n—> (Ag)u
22 AT CW3l1 Q (r + 66777)> q_ . Call word in q
23 QT CW35 Q Extraneous matefial in q destroyed via mask
and QT. Call word formed in A
24 L0 0 25 Call word put in Q u
25 MJ O CcwW Jump to exit v
26 40 CW32 3 Parameter word used in print-out
27 O 1 1 Used also as a constant in LS routine and in

read generator
30 0 21001 1001 Threshold check on size of CL
31 0 66777 O Base number from which call words are de-
termined by adding to position in list CL
32 66 51510 14724 T OO0OAMA
33 50 73012 65150 N YACON
34 65 66245 6665 STANTS

35 0 77770 Mask
36 0 0 CL Address of 1st line of Constant List
CA CW37 '
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f Referenced Line
Generation

| =]

To use this routine, the referenced line number is put in A, Then in-
struction RJ LW LWl will put the call-word output in Au and Qv' If a line
number is not found in list IZ, the computer will stop with the error print-
out: ALARM 2., COMPILATION INCONSISTENCY (POSSIBLE COMPUTER ERROR). RECOMPILE,

If the call word of a line number is not found, the computer will stop with
the error print-out: SENTENCE ( ) REFERENCED NUMBER
IS NOT A PROGRAM SENTENCE,
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066

Flow Chart - LW Generator Subroutine to Get Call Word of Referenced
Line Number From Referenced~Line-Number List IZ

Is referenced “\ ygg | Extract word fol- Is this word No _|Put this call
line number in lowing line num- zero? word output in
list? ber in list A, & Qy

No \ Yes
Print-Out: ALARM PRINT~OUT:
2, COMPILATION SENTENCE
INCONSISTENCY REFERENCED
POSSIBLE COMPUTER NUMBER
ERROR. RECOMPILE IS NOT AMONG PRO-
GRAM SENTENCES

\

Rewind all Rewind all
tapes and tapes and
stop

computer




Generation~~LW Routine to Get Call Word of Referenced

IA
MJ

TU
RP
EJ
SN
SA

TU
TP
ZJ
TP
LA
MJ
RJ
TP
MJ

o7
40

54
50
67

01
66
51
65
26
65
CA

LW

11
30000
1Z

11
LW23

30000
W13

WA
w22

77777
w24
1Z
30313
26302
47253

34650
01240
32542
30506
30227
77777
LW36

Line No,

30000
LW27
LW3
BR2
LW5
17

LW11
LW16
17

WA2
UP3
CW15

777
11

05430
70150
05401

15051
15254
44701
63050
7777
77777

from List IZ--Routine D

Exit
Entry.Storing line no.for possible print-out
Setting up repeat via Reference List Counter
Search for line number in Line No. Call

Word List
- H! (n-rﬂ =_j' (r—n)

[j, -]+ [j,n]=r
A

r +1Z »

Setting up u of next instruction
Call word of line no. —> Ay

Test if call word is there

Call word — (Qy

Call word — Ay

Sentence no., Print-Out

Referenced No. -~ Is not a Program Sentence.
Jumps to computer stop after rewind tapes
via CW routine portion

Used as a mask in LS routine

Parameter for Print-Out

Address of 1lst line of line no. list

REFER

=0
w =1

Saunonrnp> o=
EQ>H
250 3=
HeDD mo

= m
(72
D .
Q.
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Line Number Check Routine C —-— Generation

Instruction RJ HI HI1 activates this routine without input. The routine
picks out the line number of the sentence under surveillance from buffer region
BK and checks to see if this number has previously been put in Line Number
Reference List IZ., If an equality is found, a check is made to see if the call
word of the line number has béen put in the address following the line number
in IZ., If not, the call word of the line number is obtained from the buffer

region and inserted in the v part of this location.
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€66

Flow Chart for Routine C Generation - HI Reference-List Line-Number Checking Routine

Extract word fol~
Is line number in Yes| lowing line number Is this liné\ ..
reference 1list IZ? [ in list IZ zero?
Entry
No No
Exit Exit

Put call word into line

Is call word of sen- \ Yes| following referenced Sﬁift call word in Exit
° . . . list until it is in |
tence in u position? line number in list .
v position

—

No

y
Put call word into line
following referenced
line number in list

Exit



Reference-List Line-Number Checking Routine C-- Generation

O~ wWwhd+-O

Yt

—
p—

12
13
14
15
16
Call word
of sentencel7
is in u po-

sition 20
21
22
23
Call word 24
in BK3 is 25
in v po- 26
sition 27

IA
MJ
TO
TP
RP
EJ
SN
SA
SA
TU

Lo

TP
ZJ
TP
TJ
TV

TU

TU

LQ
MJ

TV
TP
MJ
0
0
CA

HI
0

11
BK1
30000
1Z

0

11
HI26
A

HI12

30000
HI
BK3
HI27

Q
BK3

HI12

30000
0

Q

BK3

0

1Z

1
HI30

30000
HI3

HI
HIS
17

HI12

Q25

HI14

HI23
HI17

30000
HI21

25

HI
HI24
30000
HI

0

0

Exit
Sets up u of repeat by counter 11
Line no. to A

Is line no., in reference list 1IZ?

~-j, (c-n)

je nt[=j, c-n)] = r

r + 12— Ay

Sets up instruction to get call word of line
number to A

Puts address in Q of line that should have
call word

Exit if a call word is there

Call word of sentence to A

Is [0 1 0]>(BK3). If so, call word is inv

Sets up right ref,-list address in v of next
instruction

Call word to line following line no. in ref,
list

Sets up same ref,-list address in next
instruction

Transfers call word to v position

Puts address into v of next instruction
Call word to right line in ref. list
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KI Illegal Line Jump Check Routine -- Generation

After a call word has been obtained for a line number, it should be put
in Au (the rest of A must be cleared) for this test. (The regular call word
output of LW gives the call word as desired in Au’) In Q should be a pseudo-
operation indicator. 40 O O indicates that a sentence is within a pseudo
op. Zero indicates bheing outside a pseudo Op, Now instruction RJ KI KI1

will activate this routine,

Four error print-outs occur for attempted illegal jumps. All are prefixed
by SENTENCE

1) JUMP TO SENTENCE OUTSIDE PSEUDO OP FROM WITHIN PSEUDO OP IS NOT
PERMITTED,

2) JUMP TO PSEUDO OP LINE FROM OUTSIDE PSEUDO OP IS NOT PERMITTED.
3) JUMP FROM ONE PSEUDO OP TO ANOTHER IS NOT PERMITTED.
4) JUMP TO HEADING OF PSEUDO OP IS NOT PERMITTED.

The computer stops after each of these print-outs and all tapes are re-

wound.

The call word comparisons within the routine are based on the convention
that all sentences within a pseudo op, except the first, have a call word less
than 23000 and all sentences outside a pseudo op have a call word greater than
22777. The call word of the first line or heading of a pseudo op is 40000 plus.
Only the compute instruction may reference this line, A list JN of 2nd line
pseudo-op call words is used to check illegal jumps from one pseudo op to
another,
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966

KI Illegal Line Jump Check Routine - Flow Chart
Line No, Call Word Input in Au—-Pseudo-Op Indicator in Q

Is 400008 > call word\ yeg
of line no,?

pseudo operation? 441//

]’No

Print-Out: SENTENCE
—— JUMP TO
HEADING OF PSEUDO OP
IS NOT PERMITTED.

Is sentence in

No

G

Is call word of
ne no., > 22777?

No

1

Rewind of all
tapes and com-
puter stop

Print-Out: SENTENCE

OP LINE FROM OUTSIDE
PSEUDO OP IS NOT
PERMITTED,

JuMp TO PSEUDO

Using JN List of call words
of pseudo op second lines,

obtain information on the
(::)‘_‘;‘pseudo op to which the jump

is being made.

Yes Print-Out: SENTENCE -

Is 23000 > call
Yes ><:Efrd of line no.?::)——zgg<::>

No

JUMP TO SENTENCE OUT-
SIDE PSEUDO OP FROM
WITHIN PSEUDO OP IS
NOT PERMITTED.

Using JN list, obtain
information on the
pseudo op from which
jump is being made

Are the 2 pseudo ops
the same?

I

Print-Out: JUMP FROM
ONE PSEUDO OP TO
ANOTHER IS NOT PER~-
MITTED,

Yes



KI Illegal Line Jump Check Routine-~Generation

Line No. Call Word Input in A,
Pseudo-0Op Indicator in Q

IA KI
0O MJI O 30000 Exit

1 TP BKl KI57 Line No. to Print-Out Storage

2 TJ KI54 KI10 Is 40000> call word of line no.?
2 gg gggé gg3 } Sentence ZSJumpZX

2 gg gggl 353 .} To heading of pseudo-op is not permitted
7 MJ O BQ6

10
11
12
13

Jump to rewind of servos and computer stop

Call word QJ KIll KI14 Is sentence within pseudo-op?
< 40000 TJ KI52 K123 Is 23000> call word of line no.?
within TP  KI45 UP3 Sentence Jump to sentence outside
pseudo-op MJ O KI6 pseudo op from within pseudo op is not
permitted
Outside 14 TP A Q Line no. call word Qu
pseudo-op 15 TP  KI53 A ]_ .
W TI 0 KT Is line no. call word >22777?
17 TP KI46 UP3
20 RJ UP2 UP } Sentence____ Jump

21 TP KI4T7 UP3 }. To pseudo op sentence from outside pseudo op
Within 22 MJ O K16 is not permitted
pseudo-op 23 TU JN KI24 Setting up u of next instruction for com-
parison of line no. call word with list
JN of pseudo op 2nd lines

Purpose of comparison is to find via Q to

which pseudo op jump is being made

24 RP 20000 KI41
25 TJ JN1 K126

26 TP 0 K1126

27 TU NN KI31 Setting up u of instruction to number within
JN list plus 20000

30 SP BK3 17 Getting call word of sentence to u of A

31 RP 20000 KI43 Determining via Q in which pseudo op we

32 TJ JN1 KI33 are operating

33 TP KI126 A } If pseudo op in which we are operating is

34 EJ Q KI the same as pseudo op to which we are
jumping, Q and KI126 will be equal

35 TP KI46 UP3

3% RJ UP2 UP Sentence Jump

37 TP KIS0 UP3 From 1 p . .

40 MJ 0 Ki6 | pseudo op to another is not permitted
41 TP JN KI126

42 MJ O KI27

43 TP JN 0

4 M3 O KI33 ' '

45 0 KI55 20 Parameter for Sentence Jump to Sentence

outside pseudo op from within pseudo op
is not permitted
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46
47

124
125
126

0
40

40
40

KI55
KI75

KI107
KI117

23000
22777
40000
30506
30017

44674
51016
30502
67666
01526
51015
54514
66333
65306
51520
50516
30544
30272
51015
27510
46345
54514
66653
52653
01515
01505
30544
30272
31545
50300
67275
01665
51663
34650
01523
66663
51013
34503
01526
51015
65015
52305
66302

KI127

—

10

Parameter
Parameter
outside
Parameter
another
Parameter

for Sentence Jump

for __ to pseudo op sentence from
pseudo op is not permitted

for ___ from one pseudo op to

is not permitted

for __ to heading of pseudo op is

not permitted
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IS Library List Routine - Generation

The list LN built up on the drum starting at 50046 during Generation is a

list of call words of library routines referenced.

Each call word is stored in the u position. Call words less than 50200
designate Permanent Library Routines. Call words 2 50200 designate library

routines which have been put on the library tape on Uniservo 2 by the Librarian.

LS Library List Routine distinguishes between the two types of library
routines referenced and by means of two one-shot switches puts an indicator
into counter 5 the first time each of the types is used. If a Permanent Library
Routine has been referenced, 40 is put into the operation portion of counter 3.
If a library routine from Uniservo 2 has been referenced, 20 is put into the
operation portion of counter 5. Of course, when both types have been referenced,

60 is in the operation portion of 5.

The input to the routine is the call word of the library routine in Au' A
search is made of the list to see if that call word has previously been put
in, If it is already there, a quick exit occurs. If it is not there, it is
put in the list at the next empty space and counter 5 is increased by 00 00001
00001 to wO 2000n n where w is the indicator mentioned above and n is the
cumulative number of call words in the list. Before the exit, a check is made
to see if n is less than 100. If it is not, the following print-out occurs:
SENTENCE ( ) TOO MANY LIBRARY ROUTINES,

The blanks in this print-out are filled in, respectively, by a line number
and the sentence type. Of course, if this improbable print-out occurs, all the

tapes are rewound and the computer stops.
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0001

Flow Chart for Generation LS Library List Routine

Puts indicator into

Is 50200 > call word Ye 1-shot switch.\ pNo counter 5 that
of library routine? Has this path bee a permanent library
traversed before? routine has been

No Yes referenced

1-shot switch, Has Yes :
(EEis path been tra- Yes Iillibr3r¥ rggtinEN

ver sed before? call word in lis

No No
Put indicator into — 11\’ o
counter 5 that a ut call word o
library routine routine into library
on Uniservo list LN

2 has been referenced

Up counter 5 of li-
brary list routines

No Is library list
length > 99?

Yes

Rewind all tapes Print-Out: SENTENCE
and stop computer ( ) TOO

MANY LIBRARY ROUTINES
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IA
MJ
TP
TJ
RJ
MJ
cC

MJ
RJ
MJ
CcC

TP
TU

RP
EJ

RA
TP
RA
TP

QT
TJ

40
20

CA

Library List Routine~-Generation

gboa

(@)

3

:

LS36

WA
LS30
0

LS31
51510
73014
24547
67663
77777
CI20000

0
50200

Input Call Word in A,

30000
LS7

LS5
LS12
LS42

LS12
[S11
LS12
LS41

[S14
LS16 }
LS

LS20
LS37
30000,
Cw27

Q
A

LS

WA2
UP3
CW15

5
14724
63425
30154
45030
77777
CI

LN
0

Exit

Call Word —> q

Is 50200 >call word? If so, a Permanent
Library Routine is being referenced

Call word is 2 50200

Puts indicator that library routine from
Uniservo 2 is being referenced into 5

Puts indicator that a Permanent Library
Routine has been referenced into 5

Call Word — A

Sets up u of repeat so that library list
may be compared

If library routine is already in list, go to
exit

Putting library routine call word in list
IN when it has not been found there

Adding O 1 1 to counter 5

Putting mask 07 77777 77777 into q

Masking indicator bits out of 5 for transfer
to A as 0 2000n n

Is 00 20100 00100 > A, Thus n, number of
routines, must be < 10070

Print-Out: SENTENCE ( ) TOO MANY
LIBRARY ROUTINES. Rewinds tapes and stops
computer

Parameter for print-out

TOOAMA

nowm=
(=i
H =D
o
2P+
10w

Threshold for number of library routines.
CI = 100

Address of ?st line of library list

Call word of 1st non-permanent library
routine

Indicator that a Permanent Library Routine
has been referenced

Indicator that Uniservo 2 Library Routine
has been referenced
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Routine for Conversion of Excess-Three to Flex Code

Three regions —— VX (1548 addresses), FC (1008 addresses), and VE (6 ad-

dresses) —— comprise the total 2628 needed for this routine.

The parameter input line, VX4, holds the address of the first line of input
in the u portion. In the v portion is given the number of words of input. If
every other line starting with the first address is to be selected as input,

40 is put in the operation code of VX4, If every line following the first

address is to be used, 00 is put in the operation code.

In the u‘portion of VX3, the desired address of the first line of output
should be supplied. V of VX3 must be zero before entering routine. The
routine when operated by instruction RJ VX2 VX will supply in the v portion of
VX3 the number of words of output. The Flex code output is packed from the
left with the necessary added shift-up or shift-down Flex codes.

Every excess-three character from 00 to 76 has a corresponding Flex code
or set of Flex codes assigned to it as shown on the accompanying table. 77,
though assigned Flex code 77, is not stored in the output.

Because of the addition of shift-up and shift-down Flex codes and the
fact that some excess-three characters are represented by more than one Flex
code, greater storage space must be allowed for the output than is needed for
the input.

In the table the first digit of each Flex code representation is not stored
in the output. It is used only to distinguish between lower-case and capital

letters. A 4 in the first position indicates lower-case; O indicates capital.

A basic assumption in this routine is that the characters on the Flexo-
writer are in the standardized form shown in Table I on page 15 of PX38.(Input
and Output Systems - Univac Scientific). Any changes made on the Flexowriter
keyboard from this standard will cause erroneous results in the print and type
instructions of UNICODE,

The keyboard of the Unityper is assumed to be in accordance with the changes
proposed on the two pages following the code table, See Chapter 8, Tape
Preparation, of the UNICODE Manual for an explanation of a system of bypassing
this requirement of an altered keyboard.
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Excess Three
Character Where
Different

~

Excess Three to Flex Code Table

Excess
Three
Code

N O U W N~ O

wgww;wwwwmwmmmmwu\:.ﬂ._-._.._.._.._.._.._.
-~ g B LW NN = O N1 OB WD~ O NG W N = O
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Flex
Code
056
004

437
452
474
470
464
462
466
472
460
433
054
413 01 12
046
070
446
442
446
030
023
016
022
020
026
013
005
014
062
060
411 24 12

;-(éi(éa H T @ MmUY A w»-- « - o
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Excess Three to Flex Code Table (Cont.)

Excess Three Excess

Character Where Three Flex Char-

Different Code Code acter
40 074 N\
41 064 \4/
42 450 |
43 042 )
44 032 J
45 036 K
46 011 L
47 007 M
50 006 N
51 003 0
52 015 P
53 035 0
54 012 R
55 066 \6/

* 56 427 61 54 *

57 033 Y
60 037 \(y
61 052 AN V4
62 044 \/
63 434 +
64 054 /
65 024 S
66 001 T
67 034 U
70 017 v
71 031 W
72 027 X
73 025 Y
74 021 Z
75 072 A\
76 444 =
77 077 Ignore
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Proposed Unityper Changes

PRESENT PROPOSED ADDITIONS

PULSE CODE  NAME SYMBOL NAME _ SYMBOL
00 0000 Ignore i Superscript minus -
00 1101 Apostrophe ' Superscript slash /
00 1110 Ampersand & Greater than >
01 0000 Carriage return f ¢ Superscript three 3
01 1101 Number # Superscript five S
01 1110 Cent ¢ Superscript eight 8
01 1111 At one @ Less than <
10 0000 Tab 4 Superscript two 2
10 0001 Quotation " Superscript four 4
10 1101 Dollar $ Superscript six 6
10 1111 Question ? Superscript nine 9
11 0000 Sigma > Superscript zero (:)
11 0001 Beta B Superscript one 1
11 0010 Colon : Superscript decimal point .
11 1101 Per cent % Superscript Seven 7
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9001

@* g
yA B
0000 | 0001 |0010 {0011 [0100 | 0101 ] O110| O111{ 1000| 1001 | 1010 | 1011 [1100 {1101 |1110 J1111

- VAN bl (
0| 71 A - lo 1 2 3 4 5 6 7 8 9 [T [®

3* 5% 8% <o
01 [;;‘ ' : A B C D E F G H I | ¢

2% 4% 6% g
10 | { I wl | ) -J K L M N 0 P 0] R $| = ?

o* 1* . T
11 I > lﬁg l: + / S T U \ W X Y Z I% =

* Superscript symbols
** New symbols
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Excess Three To Flex Code Subroutine Flow Chart

Has input been

Setups used up?

Yes

Pack to left
and store last
line of output

RJ switches to provide Flex
shift ups (47) or shift downs
(57) only when a change in Flex
code sets is made from caps

N Put input word in
0
;:>'—**’working storage

Convert excess
three character of
word to a set of

A

to lower case, and vice versa

Pack a Flex code
in working storage
output line,

N

Flex code
characters

Store output line

and up count

Yes

6-point RJ distrib-
utor to check if an

output line is filled No

No

Have all excess -3

characters of an in-
put line been used?

Yes

Has
set of
Flex codes

Yes

been used
up?




VX3

VX4

Excess-Three to Flex Code Subroutine

Must be set at zero
before using subroutine
Address of 1st No. of words of
line of output output
00 if |Address of 1st No. of words
every |line of input of input
line, 40
if every
other
line
VX
0 VX35 Entry
0 0
0 30000 Exit
0 0
0 0
VX152 VES Set up input line character index
10005 VX10 Set up n-point distributor
VX141 VX65 to beginning values
VX140 VXT72 . .
VX136  VX4T Set up to insure that the output will start
VX137 VX54 with either a shift up or shift down
57
¥§igg ggl Clear 2 addresses of working storage
VX4 Q Parameter VX4 — q
VX17 VX21 Test to see if 40 is in operation code of q
VX153 VE2 (0 2 0] >VE2 to enable input address to be
incremented so every other line is taken
0 VX22
VX147 VE2 [01 0]—>VE2
VX4 VE Number of words of input — VE
VX4 VX31 Address of 1lst input line—>u of VX3l
Xég 323 Address of 1st output line— v of VE3
VE3 VX102 Address of lst output line—s v of VX102
VE VX31 Index jump for number words of input
0 VX121
30000 VE4 Line of input — VE4
VE4 17 Initial shift of input line so lst character
will be in proper position
VE4 6 Puts character XY to be masked out in right
side of u of VE4
VX142 A [sp fe¢ 0] +[0 xy 0O]=>[SP fc + xy 0]
VX143 VX36 } ->VX36
0 0
VX151 VX115 If Flex code picked up is a 77, storing part
of routine is bypassed
A 44

Ag— AL
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105

107
110
111
112
113
114
115

116

SJ

MJ
LA

MJ
RJ

T
J

MJ
SA
MJ
RJ
RJ
MJ
SA
Lo
SA

SS
RJ
RJ
RJ
RJ
RJ
RJ
MJ

SA
TP
SS
MJ
ZJ

TP
SA
SA
TP
SS

SA
SA
TP
SS
MJ
1J

TP

VX42

§O O

VX45 Test if character is lower case. Negative
means lower case

3 1 Left shift and split subtract to eliminate

0 J 4 from Flex code representation

vx47 Jump te switch

3 Left shift to properly position Flex code
at far left of AL

VX54 Jump to switch

VX55  EntrylSwitch to provide shift ups and shift
downs in output only when a change is
made from lower case to caps or vice versa

VX52

VX73 A Exit,No action.

0

VX60 4 Exit.

VX50 Entryj

VX57

VX73 V¥ Exit - no action,

0 ¥ Exit.

6 When Switch has provided a 47 or 57 to be

0 *  inserted in VEl, these three steps pack

VE1 . the Flex code into the output line

0 Clears Ap

VX65 | N-Point

VX101 | Distributor used to

VX101 determine when each

VX101 r output line has received

VX101 its six Flex code characters

VX101

VX102 J

6 ] A no-action exit from the Switch causes sub-

6 routine to transfer the Flex code character

0 ( to the output, following which AR is cleared,

VE1 and a jump is made to the n-point distributor

0

VX64 |

VX115 When a = 0?, an excess-three character has
had its Flex code set used up

30000 Completed output line is stored

8 } v of instruction VX102 is increased by 1

VX102

0 Clears AR

VEl1 Output line is cleared

0 v

0 Number of words of output is increased by 1

VX3

0

VX101

VX33 Index jump to determine when a line of input
has been exhausted

VES Index is set up for next input line
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117
120
121
122
123
124
125
126
127

130
131
132
133
134
135
136
137
140
141
142
143
144
145
146
147
150
151
152
153

HEHNAE=EXT
V<Y

g5

= =3
<—¢1>°"U

-]

OO‘?'OOOOOOU)OOOOOO

Q
>

VX31

VE1
VX123
VX134
10005
VX135
VE1

VX102

S0

:

[\ N ) OHOOON"!OOOOOOO§O
w
QUMOOO -

VX154

VE2
VX27
A
VX2
VXT72
VX126
VX65
6
VX64

VX131
0
VX146

VX31 is increased to take next line of input
Jump back to input-word index

} Test to see if output line is empty

Setting up n-point distributor to handle
last line of output

} Loop of left shifting until elements in VEIl
are in leftmost position

} Putting last line into output
Completing count of output lines

VX2
VX130
VX126
VX55
VX50
VX102
VX101
0

0

57

47

—Handling final line of output

Constant (used also by Read Generator)

Region FC of Flex codes is not shown here because it has previously been

given in the section explaining the tables used in the translation phase.

EXCESS-THREE TO FLEX CODE
USES OF WORKING STORAGE VE

.0 Index for number of words in input.

1 For assembling output characters.

2 To increment address from which input lines are taken.

3 To assemble first address of output.

4 To store line of excess~three characters while working on it.

5 Character index per line of input.

1010



3. GENERATORS






3. GENERATORS
The generators are described in the order in which they are loaded on

the drum. See Generation Subroutine Regions in the preceding section for

this order.
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P101

Start Generator Flow Chart

Generate prelude
& MJ 0 30000

MJ O 01003

Generate Op File
I item

Prelude & Op
File I to tape




RE
RE
RE

RE
RE

200N el | w3
ch.'UCJ"U%"U"Ué"U'U'UE;

OCOE=EO0OO0O0O0O0COO
Yy

Q
>

START GENERATOR SUBROUTINE

PT2512
PL5360
FL2542

0P1047
WL2242

PT

0
30010
PT16
WL3
A
WL1
30002
PT26
WL3

A
PT15
op

0

o
=

—
OSOOOOOOOO

o
]
w
o

30000
PT3
PL
17}
PL

PLS
PT10
FL
17}
FL

0oP1
0oP2

FL )

Generation subroutine
Input to generator

Exit

Generate Prelude format

Sentence call word to prelude

Standard line no.

Generate Op File I format
Sentence call word to Op File I

Parameters to Op (—> tape)

Exit
Parameters

Prelude format

Op File I format
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Jump Generation Routine

The string-out input to the Jump Generator consists of 6 lines. The first
four conform to the standard format: number of words in string-out in v part
of first line, line number in second line, title in third line, and call word
of sentence in v part of fourth line, The fifth line contains the line number
of the line to which the jump is to be executed. The sixth line contains

40 0 O if the sentence is within a pseudo op; if not, it is cleared.

The Jump Generator builds up the Op File, prelude, and running program
from this data. The first line of the generated running program is a dummy
line, MJ O 30000, put in to conform to the standard format of all generated
running programs. In the v part of the second running program line is put
the call word of the sentence to which the jump is to be made. Following
this line is the ten line, 10 O 1, put in to ensure that the jump will be
made to the second line of running program generated for the sentence. The
first line of any running program has been standardized as the exit line of
that segment of coding.

Also put in the Op File is the call word of the line number to which the
jump is to be made.

A separate routine, KI, is used to determine if the jump is permitted.
Jumps may be made within a pseudo operation only to other sentences that are
also within the same pseudo op. Jumps may not be made from outside a pseudo
op to sentences within a pseudo op. Jumps may not be made to the first line

or initial heading of a pseudo op.

As with other generation routines, the final instruction is the reference
to the op routine which stores the Op File and writes the generated routine on

tape.
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L101

tranc

Put call words of
‘current sentence in
Op File and prelude

Jump Generation Flow Chart

Finish building prel-
ude by putting in
line number

Getting call word
of sentence to be
jumped to and put-
ting it in running

> program & op file

Check if jump

is illegal

Write Op File prel-
ude, and running
program on tape

Exit



WM~ O

Jump Generation

Generation Subroutine regions are also needed to assemble

RE Juz2512
this tape

IA JU

MJ 0

Sp BK3

TU A

TU A

TP BK1

TP BK4

RJ W

TV Q

TU A

TP BKS

RJ KI

TP JU16

RJ oP

MJ 0

0 Ju22

0 30000

0 0

0 30000

0 30000

0 0

0 0

0 0

0 0

0 0

MJ 0

MJ 0

10 0

CA JU33

30000
17 Call word of sentence to 1lst line of Op
JU17 File in u position

Ju22 Call word of sentence to lst line of
prelude in u position

Ju27 Line no. to prelude

A Getting call word of line number to be

LW1 jumped to from ref. list

Ju31 Call word to v of running prog. jump line

Ju21 Call word to Op File cross reference

0 Puts pseudo op indicator into Q

KI1 Check to see if jump is permitted

OP1 Writes Op File & prelude & running program
} on tape

opP2

JU Exit

JU17 Parameter for writing Op File & generated
routine on tape

3

2 } Op File "dummy" lines
0

11

3

0

0 Prelude "dummy" lines
0

0

30000

30000 J Running program "dummy™ lines
1
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If Generation

The "if"™ string-out output VN - VN33, as described in the write~up for same,
becomes the input BK - BK33 of this routine, KB, the control routine, generates
the coding needed for obtaining the variables or constants to be compared. If
X or Y is a subscripted variable, a relative constant call word (10000 or 10001)
is assigned to it in the coding. The regular call word of X or Y is stored
following the generated routine. The processor later replaces the 10000 call
word with the address of this stored call word. The stored call word in turn
is replaced by the address of the first line of the array of the variable. This
obviates the necessity of the routine keeping track of where the call word of
the variable has been put and putting this address relative to 1000 in wherever

a reference is made to the variable,

When X or Y is a pseudo op subscripted variable, this indirect method is no
longer necessary. Because the pseudo op call word is a call word of a call
word, the address is obtained by using it directly.

KB uses KC routine to generate the coding needed for getting the right
address of an item in an array of values of a subscripted variable., The number
of subscripts of a subscripted variable must never be zero. The call word of
the first line of an array is obtained by using the subscripts but giving them
zero value., Operation of KC is based upon the following formula:

1 [X(I,0,KL)] =1[X(0,0,0,0] + [I-M; + JM + K-M + L] Modulus Z

J

Z, the modulus, is the product of the number of values assignable to each
subscript in the dimension statement. The subscripts vary from right to left.
MK = LD where LD means the number of values retained for L as shown in dimension
statement, viz: DIM X(ID,JD,KD,LD). MJ = KD-LD. MI = JD-Kb-LD-

Z = ID-JD-Kb-LD. 1 [X(0,0,0,0ﬂ means the address of the variable whose
subscripts are zero. Thus, it is the address of the first line in an array,.
It is located by use of the relative constants 10000 and 10001, as explained
above.

Thus the program divides the sum of the products and the value of L by the
modulus Z. The remainder in A is added to the address represented by
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1 [X(0,0,0,0)] to give the final address of 1 [X(I,J,K,L)]. This address is
transferred to Au where it is used in a TU instruction to set up a TP in-
struction that will put the variable into a temporary storage location, 60000
for X and 60001 for Y. Following instructions give X and Y absolute or
negative values, if desired. The processor changes 60000 and 60001 to assigned

addresses.

Coding for the tests needed is now generated. The threshold jumps that
make the tests go to manual jumps within the coding. This is done to facilitate
segmentation. In the v addresses of these manual jumps is put the call word
of the line number to which the main jump is to be made. Following the manual
jumps, ™10 lines™ are put to ensure that the jump to coding of a sentence goes

to the second line of the coding, the first line being an exit.

Subroutine KD generates the test coding for the situation in which three
line numbers of possible jumps have been supplied in the string-out input.
Subroutine KF takes care of the case in which there are two line numbers and
one test which divides X and Y into two exhaustive categories. Also taken
care of in this routine is the situation in which two tests are requested but
no third line number is given for a final jump in case both fail. 1In the latter
instance, of course, the jump is made back to the beginning address, 1000, of the
coding. From here, a jump is made to the second line of the coding for the

subsequent sentence.

Subroutine KK takes care of the case when just one test is made in an "if"™
sentence, In addition, a segment of it handles the details of termination and
references the op routine to get the Op File and generated routine written on
tape.

KH consists of a group of subroutines which assist in all the functions
described above. The Op File is stored and built up here, In its initial form
KH57 holds O 30000 2 in the first line of Op File, This line is not preset
at the start of a use of the Generation Routine. Hence, it becomes necessary
to transfer the generation coding afresh either from drum or tape prior to
each use of it, The v of this instruction is added to as lines are filled in
the Op File. One subroutine of KH keeps a count of the line of the running
program relative to 1000 as it loads output region GL. This count, called
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100x on “if™ generation annotated coding, is used to compute jump addresses and

to calculate total lines at end of “if"™ generation.

Print-outs that may occur during"if*generation are those which accompany
use of KI, the iiiegal line number check routine. (See separate write-up on
KI.) In a KH subroutine, the call word of the line number is obtained from LN,
sent to KI for checking, and then put in the generated routine. (See reference

list write-up for print-out that may occur in INW.,)

KA holds constants used and KE holds dummy instructions that are modified
and assembled to make up the generated routine.

Attached is an explanation of the use of temporary storage (addresses
GL100 - 112), a descriptive format of first eight lines of GL output, and

samples of generated coding.
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Prelude {

GL

Exit line
of run-
ning pro~-
gram

. 5
6

GL

100

101

102
103

104

105
106
107
110
111

112

0
0

Initial Lines of Output

u v
0 A
20000 O
0 0
0 0

Line Number

MJ

o

o O O O O O o

0

v

Call word of sentence to u of GL, v = 100x -
1000 + 6. Thus v is no. lines generated routine
incl. ™10 lines™ and prelude.

v = 100x - 1000, number of lines subject to
address modification.

The 2  in 3rd digit from left is a count of
temporaries used. Count of relative constants
is in 4th digit from right.

Number of inputs is zero.

Number of outputs is zero

Line number of sentence

v = 100x - number of “10™ lines + 3. This gives
a jump to 2nd line of coding of subsequent sent.

Entry line of running program.

Temporary Storage for If Generation

o O o o

=

100x

Where each new line of running program is
assembled before insertion in output GL.

Ordinal number of running program line relative
to 1000 (™10 lines™ are included.) Always has
next line to be used.

Used in computing jump lines.

Number of relative constants used. (10000 and/or
10001)

Call word of subscripted variable equated to
10000.
Call word of subscripted variable equated to

10001.

Number of ™10 lines™

(BK15)

(BK16) Holds, alternatively, the values in
(BK BK15 - 20 on X and BK25 - 30 on Y
BK17) when these are subscripted variables,
(BK20)
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IF GENERATION -~ SAMPLE CODING
*Example 1

NOT in Pseudo-Op List
< First test
> Second test
For both X and Y: Sign complement desired
Absolute value desired
X and Y subscripted variables with 4 subscripts each

GL
0 0 u 50 u = Call word of "IF™ sentence line no.
1 0 0 42
2 0 20000 02000
3 0 0 0
4 0 0 0
5 Line Number
1000 6 MJ 0 1042
1001 7 SP u 0 Y u = Call word of L subscript
1002 10 MA u v u = Call word of Mg = K multiplier
v = Call word of K subscript
1003 11 MA u v u = Call word of My
v = Call word of J
1004 12 MA u v u = Call word of My
v = Call word of I
1005 13 TJ u 1007  u = Call word of Z, modulus
1006 14 DV 0 u = Call word of Z, modulus

u
1007 15 SA 10000 17
1010 16 TU A 1011 | | Braced portion is coding to obtain X in
1011 17 TP 30000 60000 | | proper form in 60000.

1012 20 ™ 60000 60000
1013 21 IN 60000 60000
1014 22 Sp u 0
1015 23 MA v
1016 24 MA v
1017 25 MA v Coding to put Y in proper form in 60001.
1020 26 TJ 1022 | Explanations of u and v are same as for
1021 27 DV Q X above.

1022 30 SA 10001 17
1023 31 TU A 1024
1024 32 TP 30000 60001
1025 33 ™ 60001 60001
1026 M TN 60001 60001,
1027 35 TP 60000 A X > A
1030 36 TJ 60001 1033 Is X < Y?
1031 37 EJ 60001 1034 Is X % Y?

=2~~~ ]

*The sentence from which this program was developed read as follows: If

-1 XL i D < =G5k, D jump to sentence 42, if - | X(i,j,k, D> —
IY(i,j,k,1)| jump to sentence 54, if - |X(i,j,k,1)| = - 1Y(i,j,k,1)| jump to
sentence 4A\.
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1032
1033
1034
1035
1036
1037
1040

1041
1042

40
41
42
43
44
45
46

47

KH

57
60
61
62
63
64
65

MJ
10
MJ
10
MJ
10

[=NeNoNoNeNelo

S SsS S s0s

o OCOO0O0OCOCO O

Q@ D e

COO0COO-

v = Call word of line number of 2nd test. X > Y,
v = Call word of line number of 1lst test. X < Y,
v = Call word of 3rd line number, X =Y,

10000 equated to 1035 by processor. v = Call
word of 1st line of X array.

10001 equated to 1036 by processor. v = Call
word of 1st line of Y array.

Temporary storage. 60000 equated to this address
by processor,

Temporary storage. 60001 equated to this address
by processor,

1st line of program of next sentence (exit).

2nd line of program of next sentence (entrance).

Op File

u is call word of Tif"™ line number,

100x - 1000 - ™10 lines™ + 2 temporaries.
is call word of X.

is call word of Y

is call word of 2nd test line number.
is call word of 1lst test line number,
is call word of 3rd line number.

=]

=~ — I

The count kept in GL101 of the ordinal program number line relative to

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

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

the program.
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*Example 2

In Pseudo Op List with a Pseudo Op subscripted variable of 3 subscripts for X
&2 for Y

< = Single test

Only one line number (one for above test)
Sign Complement of X desired

1000
1001
1002

1003

1004
1005
1006
1007
1010
1011
1012
1013

1014
1015
1016
1017
1020
1021
1022
1023

1024

1025

GL

O~NO0C UMb LW HO

p—

12
13
14
15
16
17
20
21

22
23
24

26
27
30
31
32

KH

57
60
61

0 u

0 0

0 20000
0 0

0 0
Line Number
MJ 0
Sp u
MA u
MA u
TJ u
DV u
SA u
TU A
TP 30000
TN 60000
SP u
MA u
TJ u
DV u
SA u
TU A
TP 30000
TP 60001
TJ 60000
MJ 0
10 0

0 u

0 0

0 u

33
2_
0
0

0

1027
0

u Call word

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

>
= Call word

S E S g sSgqg s s P
"
(o}
[+3]
—
-—

of ™If" sentence line number

of K subscript

of My

of J

of MI

of I

of Z, modulus

of Z, modulus

call word of call word of X

60000] —This puts X into 60000

1016

Q
17 &

Lw_l

Call word
Call word
Call word
Call word

S 2=

u = Pseudo op

of J subscript
of Mt

of I

of Z, modulus

call word of call word of Y

1020| —This puts Y into 60001

60001,
A
1000
v
1

Op File

3
26
0

Is X > Y?
v = Call word

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

Temp storage 60000 equated to this address

by processor.

Temp storage 60001 equated to this address

by processor,

u = Call word
Running prog.
u = Call word

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

1025
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< First test
> Second test

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

1000
1001
1002
1003
1004
1005
1006

1007

1010
1011
1012
1013

[ep)]
c

OB WwhdD—~O

57
60
61
62

*If X < Y jump

0 u

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

0 u

0 0

0 u

0 u

20
12
0
0
0

1013

60000 u

60001
A

*Example 3

Call word

=
1]

X

Y
Call word
C

u all word

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

v

1
v

(]

v = Call word
X> vV,

v = Call word
X< Y.

of "if" sentence line number

of line number of 2nd test.

of line number of lst test.

Temporary (60000)

Temporary (60001)

Ist line of next sentence coding

2nd line of generated program of next

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

of "if" sentence line number

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

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

Line number to 6th

MJ 0 30000 to Ist

line of prelude

line of object program

I

Clear 4th and 5th
lines of prelude

!

Flow Charts for

Is X a subscripted
variable?

No

T0 61... NI
to output

00 20000 00000

to third line j<—1 Setups

Yes/ Is X a dummy
function?

No

TP call word 60000
to output

If Generation

Put call word of sub-
scripted variable in

Put 10000 in u of stored
line,

Call word to u of
stored lines
SA 30000 17

Op File and up count [—> -

of relative constants SA 30000 17

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

|

TJ 30000 30000
DV 30000 q

Generation of coding
for subscripted vari-
able

TP 30000 60000
to output

of prelude
No Is X a
constant?

Is absolute value Is negative value

of X desired? of X desired?

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

10 output to output

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

lNo

o : TP call word

to output

60001

te value
ed?

Is absolu
Y desirs

M 600D1 60001
to ojitput

Yes

Put call word of sub-

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

prelude

No's

Store call word of

variable given 10000 _.

call word

Up count of relative
constants used

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

clarity.

Actual instructions

handled are in octal form,

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

been used?

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

Up count of rela-
tive constants used

lYES

Call word to u of
stored line:
SA 30000 17

Is negative value
of Y desired?

TN 60001 60001
to output

I5 there a
setond test?

Is there an uncon-~
ditional jump?

Yes Is there a

second test?

What kind of first
test is it?

Yes

Put 10001 in u of
dumy line,
SA 30000 17

l

Store call word of

variable given 10001
@(—— relative constant
call word

7)

Call word of modulus

of array put in u of

stored instructions:
TJ 30000 30000
DV 30000 gq

l

Subscript data to
temporary storage

J

®(__ TP 30000 60001
to output

¥ou

Generation of coding
for subscripted
variable

TJ 60001 100X+
to output

3 EJ 60001 100X+4
to output

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

|

nconditional
ump line number
ubroutine

First test line
number ,subroutine

Second test line
number subroutine

()




8201

Line Number Call Werd Subroutine

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

Subroutine to Put Line in Output

Store line in
buffer region

>

tion so next line will
go in next address

Alter preceding instruc-|

1st test line
number subroutin

1 count to counter
of "10 lines™

EJ 60001 30000

@

Up count of lines
in the form 100X

Line to output

2 9 kb

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

TP 60000 A EJ 60001 30000

to output [—>Tto temporary storage

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

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




6c01

Subroutine to Generate Coding for a Subscripted Variable

Is number
of subscripts
one?

No

Is number
of subscripts
two?

Is number
of subscripts
three?

4 Subscripts

Sp 30000 O
to temporary
storage

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




Termination Subroutine

ocot

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

\
Exit

l No

Has only one rel
tive constant been
used?

Yes

am No

One relative =

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

program

EJ 60000 30000
to temporary

storage

<
EJ 60001 100x+4
to output

TJ 60001 30000
to temporary
storage

Is 2nd test
> ?

@i) TP 60000 A
to output

6

>

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

6




1€01

( ) TJ 60001
to output

<

TP 60000 A

Is 2nd test

>

TJ 60001 100x+3

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

h

2 to count of
"10™ lines <

Unconditional jump

1st test line number

line no, subroutine

subroutine

<

> {TP 60001 A
to output

to output

TJ 60000 100x+3

to temporary

EJ 60000 1000

storage

-®

100x+4

,| EJ 60001 30000
to temporary storage

@.

MJ 0 1000
to temporary storage

{

age line

100x+3 to v of stor-

Line to
output




ce0t

TP 60000 A
to output

Is 2nd test\ No
>?

Yes

<

EJ 60001

to output

100x+4

TJ 60001 30000
to temporary storage

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

of "10" lines

-

subroutine

subroutine

[€— line no. subroutine

EJ 60001 100x+3

TJ 60001 100x+4

2nd test line number

1st test line number

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

3 to count
9 of "ten" lines

F—

Unconditional jump
line no. subroutine

subroutine

1st test line number

2nd test line number

subroutine

TJ 60000 100x+4

EJ 60000 100x+3

Unconditional jump

2nd test line number

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




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

Generation Subroutine regions are also needed to assemble this tape.
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EER BE8

KA -~ Constants

KE - Dummy instructions

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

3

EJ
<lst test 4 EJ
5 TP

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

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

35 RJ

36 RJ
37 TP

= lIst testl40 MJ
41 TP

42 RJ
43 TP
44 EJ

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

KA4

0
KE11
KH30
KH40
GL102
KE14
GL102
KH40
KH13

KH3

KH7
KA4
0
KE10
KH40
BKé6
KAS

If Generation

w )

041 ]
KDT5

GL100
KH35

fo2s |
KD25
GL100

KH21
KH35
KA
GL100
GL100
KH35
KH
KH4
KH10

GL106
KK47
GL100
KH25
KH35
KA
GL100
GL100
KH35
KH10

KH

KH4
GL106
KK47
GLIOO}
KH35

w1 ]

Unconditional jump with second test

Start- Control

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

Is there a second test?

Is first test an =%
Is first test> ?
TP 60000 A to output

Is 2nd test an =?

TJ 60001 30000

To put proper jump (+3) in v of above

Line to output

Adding 1 to jump storage line in GL102

EJ 60001 30000

Jump (100X + 4) to v of above

Line to output

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

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

Unconditional jump line number + 10 line to
output

3 to GL106 as count of number of 10 lines

Jump to termination loop

TJ 60001 30000

100X + 4 to v of above instruction

Line to output

100X + 3 now in GL102

EJ 60001 30000

100X + 3 to v of above

Line to output

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

MJ] O v followed.by 10 O 1. 2nd test
line no. = v

MJ 0 v (first test) with 10 0 1 to output

Number of 10 lines (3) to storage

Jump to termination loop

TP 60000 A to output

Is 2nd test >
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<2nd test 45
46
47
50
51
52
53
54

55

56
57

>2nd test | 60
61

62
63
64
65
66
67
70
71
72
73

TP
RJ
RJ
RS
TP
MJ
TP
TU

RJ

MJ
0

0

TP
RJ
RJ
RA
TP
TV
RJ
RJ
RJ
RJ
TP

>1st test | 74 _MJ

75
76
17

TP
RJ
TP

<2nd test] 100 EJ

101
102
103
104
105
106
107
110
111
112
113

TP
RJ
RJ
RA
TP
TV
RJ
RJ
RJ
RJ
TP

= 2nd tesﬂll4 MJ

115
116
117
120
121
122
123
124
125
126

TP
RJ
RJ
RS
TP
TV
RJ
RJ
RJ
RJ

KE14
KH30
KH40
GL102
KE11

KE32

KR4

KE14
KH24
KH40
GL102
KE11
GL102
KH40
KH3
KHT
KH13
KA4

KE15
KH40
BK6
KA4
KE16

KH24

KH40
GL102
KE24
GL102
KH40
KH3
KH7
KH13
KA4

KE16
KH30
KH40
GL102
KE24
GL102
KH40
KH13
KH3
KH7

GL100
KH25
KH35
KA
GL100
KD32
GL100
GL100

KR1

30000
0

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

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

EJ 60001 30000

100X + 4 to v of above
Line to output

100X + 4 -1

TJ 60001 30000

TO A 30000

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

Puts address of next instruction into v of

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

EJ 60001 30000

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

100X + 3 +1

TJ 60001 30000

100X + 4 to v of above
Line to output

2nd test

1st test

Unconditional test

3 to count of ten lines
To termination loop

TP 60001 A to output

Is 2nd test =?

TJ 60000 30000

100X + 3 to v of above
Line to output

100X + 3 + 1

EJ 60000 30000

100X + 4 to v of above
Line to output

2nd test

1st test

Unconditional test

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

100X + 4 to v of above
Line to output

100X + 4 -1

EJ 60000 30000

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

2nd test

Ist test
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Start-
Control

Generation
coding for
X

Non-
subscrip-
ted X

127
130

W= O

TP
MJ
CA

IA
MJ
TV
TV
TP

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

TO
TP

RA
TP
T
TU
TU
RP

TP
QT
RJ
TP
RJ
MJ
TU

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

KA4
KD131
KB

KK101
KK102
KAl

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

KA1l
BK14

GL103
KA7
BK11

30004
BK15
KA6
BK11
KC
KE1
KH40
0

A

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

GL106
KK47

30000
KH35
KH41
GL103

GL2
GL3
GL4
GLS
GL101
GL100
KH35

s )
KRS
17
KB37
KH14

KE31
GL104

KA

0

A
KE27
KE30
KB31
GL107
0

A

KC1
GL100
KH35
KB47
KE31

KB23
GL100
17
GL100
KH35

3 to count of "10™ lines
To termination loop

Exit

GL6 to v of KH35

KH6 to v of KH41

Clearing GL103, the counter of relative
constants used

0 20000 O to output

Clear GL3, GL4

Line no., to GLS

0 0 1000 to GL101

MJ 0 30000 to GL6, first line of Object
Program

If BK11l isn't zero, X is a subscripted

variable

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

Puts call word of sub. var. in Op File & ups
count of relative cons. used

10000 to u of SA 30000 17

Storing call word of variable given 10000
call word

Count of relative const. used increased by 1

0 77777 O mask to q

Call word of modulus to Ay,

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

Subscript data to GL107-12

Mask of 0 O 77777 to q

Number of subscripts to A

Generation of coding for subscripted variable

TP 30000 60000 to GL100 and to generated
output coding

Call word to u of inst