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

RE  LA4000
RE  LB4013
RE  LC4042
RE  MC4067
RE  LD4105
RE  MD4132
RE  ND4165
RE  LE4217
RE  LF4241
RE  NF4303
RE  LG4344
RE  LH4374
RE  LI4441
RE  LJ4503
RE  LO4545
RE  LP45331
RE  LQ4612
RE  LR4642
RE  LS4653
RE LT4721
RE  LU4762
RE  LV5011
RE  LW50635
RE LX5114
RE  ZA5141
RE  ZB5204
RE  ZC5240
RE  ZD5271
RE  ZE5306
RE  ZF5347
RE  ZG5404
RE  ZH5444
RE  ZI5503
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
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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

P06354
PP6405
PQ6445
PR6476
PT6541
PU6603
PV6646
PW6716
PX6743
PY6T6T
PZ7037
SA7063
SB7125
SC7163
SD7207
SET245
SF7306
SG7365
SH7424
SI17463
SK7506
SL7550

LY7607
LZT7660

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
TP

EJ
EJ
EJ
EJ

EJ
MJ
1J

MJ
RJ
EJ

MJ
TP
YAl

CA

List String-Out Routine

LA

0 CT
Lw12 LP17
LW12 LP23
LW13 EW3
LV12 WL5
10074 LAY
LvV12 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 ZA13
LX14 LB22 yes
LX15 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. 1lst var. ind. word -1
Preset inst. to preset add. in assem.
blk.

Preset add. of 1lst C.W. in S.0. -1 in
"C.W. to S.0." rtn.

Zeroize variable count in String-out
List.

Zeroize Heading List

Set "list™ indicator in fixed
location 12.

Zeroize assem. blk & temps.

Get next symbol (1lst 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
parenthesis on level zero?

Yes =>Alarm #5

Get next symbol

Sym. = tape? Yes —> tape designation
phase

No—

™Tape" on parenthesis level zero?
No=p printout #7



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

IA LC
(:) 0 RJ RH RH1 Check for legal variable sym.

1 TP  SY2 LY16 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?

) MJ] O LC17 Not in List

6 TP TA4 Q Var. in Comb. List — CW —s 9

7 ™ 9 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] O 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 RJ] 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 MC7
4 AT LVT7 TF2 65——— C.W.—> 3rd line file build-up
5 RI TE TE1 Add fl. pt. var. file — Combination List
F1. 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 LO1 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 M O ZB12 No.== Alarm ¥#10
CA MC16
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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

b
— O =1L

et
no

13
14
15

16
17
20
21

22
23
24

25
26
27

30
31
32

IA
EJ

TP
TJ
RJ
TP
QT
EJ
TJ
TJ
TJ

TJ

TP
TP
TP
TP
AT

TP

TP

QJ
CA

MD
LX12
RH

Lv2
SYS
TA
0
TA4
LVS
LV10
Lv7

Lv6

LVS
0
Lv43

0

SY10
MD21
LV11

SY2
Lv12
TK

LV10
TE
TF2

0

SY10
ND11
MD33

yes

C14
RH1

MD31 yes
TAl
MD17

ND7
MD15

ZC21

D
ZE
ZF6

ZF
Q
ZC21 no
TF

TF1
TF3
TK1

TF2
TE1

Q

ND7

Q
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 CW —> 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=> Alarm #17
77--- C.W.? (subs. var.) => Alarm #18
4=-~- C.W.? (pseudo op.) Yes=> Alarm
#20

S5-—--- 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") —> 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 fix pt. var. file—> Combination List
64--- CW —>» Qy (input for var. list
S.0.)

Fix pt. var. ind.— Q
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
RJ
RJ

RA
RJ

EJ
EJ
MJ
1J

RJ
TP

MJ
RJ
EJ
EJ

cA

ND
SY13
ZF14 yes

RD
SY2

RS2

RS3

LR

LY45
SY

LX14
LX15.
LX13
LX17

LY46

LR
LY45
LY

SY

LX14
LX15
LX13

ND32

Q
ND2

RD1
RS4

RS
A
GW1

LO1

LR1
LV
SY1
LD11
LD11
ZB27
ND20
ZF24
LD12

LR1

ND25
ZG
SY1
LB22
LB22
2G5
ZG12

no

yes

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. Poeol & 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 sym.

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.

IA
RJ
RJ

RJ
EJ

LE
LO
LP

LR
SY
LX16

LW26
Lvi2
Sz2
SY
LX17
LX16
LX12
LX13

Ly47
LY47

LE22

Lol
LP1

LR1
SYl
ZG16

MC13
LE11
LY47
LY50

[sy1]

LE20
LE17
2627
ZG33

LE11l
LVl
LE1l1

[30000]

.Sym._

Variable Phase (Function Section)

66--- CW —> Var. list string-out

Adv. & check var. count. & set ind. bit

(f1. pt.)

Store XS3 symbol for Hdg. Edit

Get next sym.

Sym.= open parent.? Yes=> Alarm
#26

No==>function symbol w/o arguments

Set function parent. leyel —> zero
Function symbol —> temp.

Sym.= close parenthesis?
Sym.= open parenthesis?

= "Tape"? Yes=> Alarm #27
Sym.= space-period ( A Yes=>
Alarm #28

Advance function parent. level by two
Close parent. for arguments of function?
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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

" RJ

TP
TJ
RJ
MJ
TP

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

0
RH

Lv2
SYS
TA

0
TA4
LVS
LV10
Lv43

LV10
0

SY10
LF30
LV1l

SY2
Lv12
TK

LV10
TE
TF2
0
TA4
0
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
TA1

LF26

Q

A

LF40 yes
ZH32 yes

ZH25 yes
ZT

Q

Z1 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.—0Q

Tape sym.= variable?

Sym.= comma? Yes =>Alarm #30
Sym.= semi-colon? Yes => Alarm #30

Sym.= open parent.? Yes — Alarm
#31
Sym.= close parent.? Yes—sAlarm
%32

No = Alarm #33

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

6 in "v" —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? Pseudo Op.) Yes== Alarm

%35

5~=-— CW? Lib. Rtn.) Yes =>Alarm #34

No => Alarm #36
Fix. pt. var. ind.— (
Sym.= fix pt. var.? No=> 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---

CwW

64--- CW —> 3rd line file build-up

Add. file to Comb. List
64-=- CW —> "y" of A

64--- CW — "u" of A

Fix. pt. ind.— (
Sym.= fix. pt var.? No =>Alarm #35

ST7
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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.)

[30000]

WR1
LU

Lw24
NF26
WR
LW25
WL4
SY
LX13
LX14
LX15
LX16
LX17
UZ3

2135
NF37

yes

NF2
NFS
YA |
RD1

Z17
RS4
RS
A
GW1

17
WL4

NF14
NF16
NF26 yes
0

NF22 no

Q
M4

LV15

0
NF25
[30000]
SY1
NF35
NF35
NF35
2116

2122
2126

A
LG no

Tape sym.= XS3 42,3,4,5,6,7,8,9,10
Tape number =1?"  Yes=>Alarm #56
Tape number = fixed point? (Alarm in
string-out subs)

== Alarm #37

Convert XS3 tape number.

Jctal tape # —> A

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

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

Tape # CN  in Rewind List

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

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

(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 # CWN —> Rewind List
Get next symbol

Sym.= AL

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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MJ
TP
RP

RJ
RJ

MJ
CA

LI
Lvi2
LY13
Lv23
Lv20
Lw4
Lvi2
GN
LX20
LV30
LV
Lo

LY

LY
GN
LX20

SY

LX14
LX15
LX16
LX13
LX17

GN4
10025
Lvi2

GN
LX21

LI42

H2ading Phase (Title Section)

LY
LV33
LY11
LO10
LO11
LY15
GN1
LI16
LI14
LI36
LQ22
LI6
LV
LI12
LI12
GN1
LI22
2332
LS1
GN1

sY1
L124
LI24
L133
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— Printout
#48
No => Printout #49
—@

Zeroize assem. blk.

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

Char.= period? Yes==> Warning #50
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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.
2 TP LY13 0 Hdg. ind. — 0
3 QJ LJ4 yes LJ5 no Are there column hdgs.?
4 QJ LJ6 yes LJI13 no Is there title? (w/col. hdgs.)
g;) 5 QJ LJ16 yes LJ27 no Is there title? (w/o col. hdgs.)
itle, 6 TV  LY15 LJ10
col. hdgs
& var. 7T RP 30074 LJ11
names 10 TP LZ [30000] Hdg. list (title-col. hdgs.-var. names)
—>S.0.
11 TP LV37 WL6 Hdg. count (6010)-9'5.0.
12 MJ] O LJ33
6D Col.13 TV LY15 LJ15
hdgs. 14 RP 30050 LJ25
& var. 15 TP Lz24 [30000] Hdg. List (col. hdg. and var. names)
names —> S.0.
TitleG 16 TV  LY15 LJ20
var.
names 17 RP 30024 LJ21
20 TP LZ [30000] Title—>S.0.
21 TV LJ20 LJ24
22 RA LJ24 LV42 Adv. by 20 O——a—Add. following title in
string-out
23 RP 30024 LJ25
24 TP LZ50 [30000] Var. names —>S.0.
6> 25 TP Lvdl WL6 Hdg. count (40,))— S.0.
26 MJ O LJ33
6 27 T LIS LI31
Var. 30 RP 30024 LJ32
names 31 TP LZ50 [30000] Hdg. List (var. names) —S.0.
32 TP LV42 WL6 Hdg. count (2019)—> 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/o 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 1lst word of S.O.
40 RJ WT WT1 String-out—>tape
4] MJI 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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C~JouUTbh W~ O

—

IA
MJ
TP

TP

1J

T

L

0T

cA

LR

SY5
SY2
LY12

LY3
LV52
LQ

LR11

Store XS3 Sym. for Heading Edit

[30000]
LY12
LY3_
LR5
LR
6
Q
Lol
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 (

Store XS3 char. for Hdg. Edit
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10
11
12
13
14

15
16

17
20

21

22
23

24

25
25
27
30
31
32
33
34

36
37
40
41

42
43

IA
TV

Sp
DV

YA

RS
SP

ST
Sp
EJ
SA
DV

DV

TJ
TU

TU

MJ
TU

TU

MP
TV
SP
SA
LT

RA
RA
1J
MJ
SP
AT
Tv

[RP
TP

0
Lw14

LY15
LV31

LS5 yes

LS31

Q

LV
LY15
Lv34
LV26
Lv1

Lv2
LS17 no

LVl
Lw23

Lw4

0
Lw4

w26

A
A
[30000]
[30000]
0
Ls27
LS30
LS31
LY11
0
Q
LW15
LS31

30000
LY20

Edit Title Subroutine

[30000]
LS31

0
Q

LS6 no
LV

Q

1

LY11
0
LS44
0
A

Q
LS37 yes

LS23
LS27

LS30

LS25
LS27

LS30

LV2
LS30
44
[30000]
[B30000]
Ly22
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 — (

12
Is there partial word?
Adv. Q by 1 ==>total # words in 1/2
title — @y
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.
# 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 1st word in assem.
blk.
Preset "SA" —> add. of 2nd word in assem.
blk.

(C2)

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

Preset "SA" —> add. of 3rd word in assem.
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.

Ath "u" of "SP" by 1

Adv. "u" of "SA" by 1

Adv. "v" of "LT" by 1

All of edited title —> hdg. list?

# 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

TU
TU
RA

TP
QT
EJ
QJ
TJ
TP
MJ
TP
RA

TP
SA
DV

TJ
TJ
TP
MJ
TP
RA

MJ
TP
RA

TP
T
SA
MJ
CA

LT

0
30000
LY2

LYl
LYl
Lu14

LT1

Lv40
LV25
LT24
Lv27
LV26

LV
LU1S

LT1
LV26
LV1

Lv31
LV53
LV26

LVl
LU1S
LV
LU15
LT1
Lv30
LV

LT41

Edit Variable (Col. Hdg.) Subroutine

no

[30000]

30000]
Lv23

Lu1S
LU13
LU14

Lv22

Q

LT1

LU23 yes
LT13 yes
LT16 yes
LY11
LT20
LY1l

LV

A
0
A

LU2
LT33 yes
LT30 yes
LY11
LT35
LY1l1

LV

LT35
LY11
LVl
LU yes

LU2

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

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.
~ in 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.?

In&ex = 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

a

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

¥ Char. — A,

1519 > # char.?

# Char, +1— A

> # char.?
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[\&)

—
0

— =
o w;m

[\
[N

21

22
23

24

25
26

IA
DV
Lv1
DV
Mp
TV
TJ
TP
RA
RA

SP
SA

LT
RA
RA
RA

1J

|
<

RP
TP

cA

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

LU
LV1
LV1
LV2
LU4 no
A

A
Lv24

LV12
0

LU13
LU14

(30000]
[30000]

0

LU13
LU14
LU1S
LY1l

0
LU14

LU15

30004
[30000]

Lu27

A

0

Q

LU23 yes
Lv2

LU14
LU11 yes

A
LUl4
Ly22
Lv22
44

[(30000]

[30000]
Lv22
LV22
Ly
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.

7 > 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. —> Aj,

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

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. 1lst word of var. in assem. blk.—>
"u" of TP

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

Trans. words from assem. blk. —> hdg. list

w/o editing.
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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.)
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Relative Constants

LW

LV12 0 Add. f1. pt. ind.

LV13 0 &dd. fix. pt. ind.

Lv1i4 0 Add. fl. pt. character limit

Lv21 0] Add. fix pt. character limit

LY20 LY2

LY24 LY24 To preset add. in assembly block for

LY30 LY30 XS3 sym. or character store routine

LY34 LY34

LY40 LY40

0 LQ17

LW3 LY3 To preset inst, to present add. in
assembly block. To preset add. of first
var. ind. word - 1

WL6 WL6 To preset EN3 —> Add. of 1st CW in
S.0. -1

LZ12 Middle add. of title in hdg. list.

30000 LS

WL WL Initial add. in S.0. list

0 LQ

0 LQ2

0 1744 To preset add. in hdg. list.

LY3 0 To preset add. of var. ind. word

LY17 LY17 Initial address in assem. block

WP20000 WP WP = max. no. of tape CW's in Rewind List

0 WR Initial add. in Rewind List

LY21 SY1

Lw27
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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
CcA

LX

77777
77777
7777
7T
77777
777
7
77T
T
03777
24523
22777
77777
77777
77777
77777
00000
00000
00000

00000
00000
LX25

77777
77777
7T
0777
777
7777
77T
T

77777
T

07777
17777
77777
77777
77T
77T
00043
00022
00000

00021
00023

XS3 Codes

1 Servo numbers

O O~ Ui ON

TAPE
A
Comma symbol

Semi-¢olon symbol

Open parent. symbol " ("

Ciose 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
#

Alarm
#2

Alarm
%3

Alarm
#4

Alarm
5

Alarm
6

Alarm
w7

Ok wh— 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
P2

WA
PC
UP2

WA
PC17
P2
LY44

PD
UP2

WA
SY2
SY3
SY4
PD17
UP2

WA
PE
up2

ZA43

WAl
UP3
up

WAl
PB22
PB23
PB24
UP3
UpP
LB22
WAl
UP3
1)

WAL
UP3
UP
Lv
LB22
WAl
UP3
UP
LB22
WAl
PD22
PD23
PD24
UP3
UP
LB22
WAl
UP3
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
uP2

ZB34

WAl
PG6
UP3
0P
LB22
WAl
PG23
UP3
UP
LB22
WAl
PHT7
PH10
PH11
UP3

ZB235
WA1
PH20
UP3
P

LB23
WAl
PI11
UP3
UP

|

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

Printout #8

Print hdg. & set error bit
Library rtn. sym. — 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 O RI 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
1 T LYl PJ1 Subs. var. sym. —» printout
11 TP PJ UP3
12 RJ  UP2 up Printout #14
13 M 0 LD12
Alarm 14 RI WA WAl Print hdg. & set error bit
#15 15 P LYl6 PJ24 Subs. var. sym. —> printout
16 TP PJ14 UP3
17 RJ  UP2 UP Printout #15
20 M o0 LF
Alarm 21 RI WA WAl Print hdg. and set error bit
#16 22 TP  SY2 PK15
23 TP  SY3 PK16 Symbol —> Printout
24 TP SY4 PK17
25 TP LY16 PK4
26 TP PK UP3
27 RJ UP2 UP
30 M 0 LD12
CA ZC31
IA 7D
Alarm O RJ WA WA1 Print hdg. & set error bit
#17 1 TP  SY2 PK23 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)
5 TP PK21 UP3 Parameter for #17 —> Uniprint
6 RJ UP2 up Printout #17
K TP  SY2 A Current sym, — A
10 MJI 0 D13 —> Subs, var, section
11 TP PK22 UP3 Parameter for #17A —> Uniprint
12 RJ UP2 Up Printout #17A
13 RJ LE21 LE6 Delete arguments of function
14 MJ 0 LD12 —> Subs. var, section
CA ZD15
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Alarm
#18

N o bh W =-—O

10

12
13
14
15
16
17
20
21

22
23

24
25
26
27
30
31
32
33
34
35
36
37
40

1A
RJ
TP
TP

EJ
TP

TP
MJ
TP
RJ
TP
TP
RJ
EJ

MJ
1J

MJ

TP
RJ

RJ
TP
TP
RJ
MJ
CA

ZE
WA
SY2
LY16
SY
LX16
PL
up2
SY2

PL1
up2
Lvi2
Sz2
SY
LX17
LX16
LX12
LX13

LY47

Ly47

WA
LY50
PJ14
up2

WA
LY50
PI
Up2

ZE41

WAL
PL6
PL14
SYl
ZE11
upP3
Uup

LD13
UP3
up
LY47
LY50
SY1
ZE23
ZE25
ZE27
ZE34

ZE15
ZE15

LD12
LV
ZE15
WAl
PJ24
UP3

LF
WAl
PI11
UP3

LA

yes

yes

yes
yes

no

Print hdg. & set error bit
Latest subs. var.—> printout
Prior subs. var. —» 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 ( )? yes —3

printout #12

Close parent. for subscripts? (level
zero)

Adv. parent. level by 1

Printout #15
—> Tape designation phase

Printout #12

—> Exit
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Alarm
#19

Alarm
#20

Alarm
#21

Alarm
#22

N W~ O

IA
RJ
TP
TP
TP
RJ
MJ
RJ
TP

T
4

TP
RJ

RJ
TP

TP
TP
TP

MJ

TP
TP
TP
TP
TP
RJ
TP
MJ
CA

ZF
WA
Sy2
LY16
PM
UP2

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
UP
LD12
WAL
pM23
PM31
UP3
UP
LD12
WAl
PN14
PN15
PN16
PN4
UP3
UpP
LD12
WAl
PO13
P0O14
PO15
PO7
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

Nk W~ O

10

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

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
P2

WA
LY16
pPp
up2

WA
LY16
PP23

WA
Sz2
PQ
UP2
LE11
LR
LE21
LR

WA
LY50
PQ15

WA
LY30
PR
1) 2

ZG40

WAl
P027
UuP3
U3
LB22
WAl
PP15
[§)3]

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

RIT

nu

TP
RJ
MJ
RJ
TP
RJ
MJ
RJ
TP
RJ
MJ
RJ
TP
RJ
MJ
RJ
TP
TP
RJ
MJ
RJ
TP
TP
RJ

RJ
TP
TP
RJ
MJ
CA

ZH
WA
PR21
UP2

WA
Up2

WA
PT21
up2

WA
PU
Up2

WA
SY2
PU21
UP2

WA
Sy2
PV
Up2

WA
SY2
Pv24
P2

ZH37

TA 1
ni

UP3

WAl
UP3

wal
UP3

WAl
UP3
UP
LA
WAl
PU30
UP3

LA
wal
PV12
UP3
P

WAl
PV36
UP3
P

—> Exit

—> Exit

—> Exit

—> Exit

—> Exit

—> Exit

—> Exit
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Alarm
#36

Alarm
#37

Alarm
#38

Alarm
#39

Alarm
#40

Alarm
#4]

OO DN DN DN e e e b =
83ggggﬁggqomaww~oslcrm,bwwr—-o-qom.uwm.-ao

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

RJ
MJ

TP

RJ
TP
TP
TP
TP
RJ
MJ
RJ
TP

MJ
CA

ZI
WA
SY2
SY3
Sy4
PW
up2

WA
SY2
SY3
Sy4
PX
Up2

WA
PY
up2

WA
PY24
up2

WA
SY2
SY3
SY4
Pz
Up2

WA
SA
up2

2141

WAl
PW16
PW17
PW20
UP3
P

WAl
PX15
PX16
PX17
UP3

LA
WAl
UP3

LA
WAL
UpP3
up

WAl
PZ14
PZ15
PZ16
UP3

WA2
UP3

LA

—> 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

SMNNNMNMMHI—'D—‘!—‘HHI—-'!—'
OB WON OO UAWNDFOJOUAWN - O

[T
[\

33
34

(]
w

IA

TP
RJ
MJ
RJ
TP
TP
TP
TP
RS

MJ

TP
RJ
MJ
RJ
TP
TP
TP
TP
MJ
RJ
TP

TP

RJ
TP

WA
SAl6
UpP2

WA
SY2
SY3
SY4
SB
gp2

WA
SC
UpP2

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
UpP

WA2
SD26
Sp27

SD30 .

UuP3
ZJ15
WA2
1]

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

TP
TP
TP
TP

TP
RJ
MJ
RJ
TP
TP
TP
TP
RJ

TP
RJ

CA

X
WA
SF
up2

WA
SY2
SY3
SY4
SF22
up2

WA
SG
UupP2

WA
Syz2
SY3
SY4
SG15
up2

WA
SH
up2

ZK32

WA2
UpP3
Up

WA2
SF47
SF50
SF31
UuP3
up

wA2
UpP3

WAl
SG31
S$G32
SG33
UP3
up
LP11
WA2
Up3

—> 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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oW O

List String-out Alarm Texts (Alarm Heading 2710)

IA
40
71
66
24
65
34
24
30
30
30
30
01
30
66
45
40
26
30
0

0

0

21
32
24
66
46
22
CA

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
7T
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
T

L1120 "RAzZPDErnmEaH0eEH =

L el I N p R

604

dHombbuluao mDannoDprm purso
Dresri111- 2 ocamnmEH. MfHAHWVs DX

~w»n
-~

=111 Dw mDzZDrorHuEED

~NH=H WM
~

1N ~NmmZ2MHa0

~ImEWn=x o

-3

v DwDre- -
NOooOmmEmHEC<mE DD

~J

-3

~J

Printout #1

Printout #2
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TR N S gy
SO WO~ WN-=O

N DN
NH=O

N3\
(S0 L

[\
-~ o

B B 00O O 0O

40
30
01
50
47
47
24
30
25
66
54
31
30
51
26
40
o1
24

11
34
01
27
01
30
67
52
24
30
30
47
24
30
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
06630
16573
60124
20170
42546
65101
63465
20101
60151
05066
00150
63330
72201
23

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

Homs=2mme o c:uut>c:t>p4=5n1=-c> QommMmHEEEEE R Z2[>ME
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s mEpbZEpDppHowDD>wunHA O

DDvwpEDrwaom- B>
Dreprvramuna<maDDbomn DmzHaoDubraes<mm

~N- O
-~

- W

|

Printout #3

Printout #4
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WWNRNDDNDDNDNDNDN b bt et ot fond ot
HONNOUMEARWNEHRO=IOCWUL AWK -

~NoubkwNn— O

10
11
12

PD
PD1
46516
24543
30653
34663
01265
65525
50320
50012
24546
51503
94342
65016
30014
30272
PD20
73472
01777

01244
01346
01665
01463
27227
pPD32

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
77T

751350
63047
10125
46566
Tt

12

05066
06501
63027
17151
16624
15051
45152
30101
10152
02722

wn HoMmARrPrP=m@OHMEE=EDoQ
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:>>F~'JH"U=UH’U:I:"U
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=3
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DDbvozwmwownzm

~
~

N0 N HOwW
-3 -3

~NHO M=
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~NHW=EZ
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= ~

- vPDvworoo>H

Printout #5

Printout #6

Printout #7



ok whh—=O

10

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

IA
40
52
01
66
73
01

21
32
24

01
46
22
40
46
73
34
47

21
32
24
66
01
65
CA

PG
PG1
65306
51523
34515
472355
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
T

75150
45434
06501
10101
53001
63027
K
13

42454
16766
16573
62101

75150
45434
06501
53001
14634
72277

Printout #8

-
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Printout #9
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~
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ok wh~O

IA
40
26
47
32
51
70
46

22

65
34
70
46

21
31
30
51
01
52
33
01
94
24
27
30
34
CA

PH
PH1
51474
34656
01315
71345
24543
30210

T
PH14

67256
52663
24543
30210

01505
51464
27012
52305
01010
24543
30653
65672
34526
65656
01665
01473
50322
PH36

cC 0
M I
¢ A
0O W
vV A
L E
77
S U
I P
V A
L E
, A
F O
E D
0O P
A A
P A
H E
A S
R I
A S
D A
E A
I N

608
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Printout #10
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Printout #11
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40
30
01
50
47
47
67
52
54

22
01
66
30
30
26
27
40
51
24
30
47
67
52

22
CA

PT
P11
50270
65305
26300
25514
51503
25652
66650
01777

01010
01015
01513
50663
01505
33302
22777
PI22

52305
54305
65346
51503
25652
66630
01777

T
P133

20

15131
06630
16573
60124
20165
65434
13151
T

10101
43065
10165
05026
16601
64530
77777
11

00152
06633
50124
20165
65434
13151
7777

T

1 wva=Es=2H>m
=Dz Prmoman=

1 muaa=Eme oo UOWMI—&D.

609

NI DHwownm

-~

~lnwnz=0
3 MmO

'—JOD’D'
:}OOFJ"H:UD; jbnmrbzb

>>RalD qFRzDbED yasDDuso

-3

Z2~Mmm ~Nm=2

~NW»nwn
-~

-
-~

~N 1~
qrApoenz=

~N T
N B

leHMP%F‘J'TJ

Dauvnnl>)

~NO WX mw -~ tn

3

-~
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9
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Printout #13
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NN
N~ O

NN\ )
UL W

40
65
21

21
24
51
25
66
01

22
40
71

24
65
32
26
01

22
CA

PJ

PJ1 13
73472 55146
01777 77T
0 0
01245 25230
54650 12447
50320 16567
65265 43452
65013 15154
7T 777
0 0
77777 77777
PJ15 11
51542 72101
24523 02101
52523 02454
01244 75150
01656 72565
54345 26665
31515 40177
0 0
(eie( (000
PJ26

IDHWO®-

IDOG‘AU):DHS
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Drmoxm- -
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Printout #14

Printout #15
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40
65
34
31

01
27
01
34
34
01
01
25

22
40
40
31
51

21

26
01

22
01
01
24
50
52
51
CA

PK
PK1
67256
52666
54017

34502
30016
31465
50320
50660
01010
70245
46302

7T
PK23
PK23
67502
50210

01244
01656
54345
31515

01010
01010
01010
54326
66650
30543
67652
PK42

20

52654
50131
1777

64667
63330
12466
15251
10101
10101
43424
10177

7T
11
17
66634
17777

75150
72565
26665
40177
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51310
66305
34325
27227
SF37

21
03450
12646
15224
63330
17134
76601
3065
73450
10131
13151
16501
63022
56601
53050
63001
15430
7T
34
03450
16634
16530
15001
74627
13151
13027
13050
10165
05026
34725
15401
00126
75001
73450
45430
06534
45065
70101
T
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16530
02630
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7777
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10
11
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13
14
15
16
17
20
21

23
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26
27
30
31
32
33
34
35
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SG
SG1
24545
21010
01513
50663
01657
46013
34664
54306
31010
50663
01343
30272
SG16
51543
24500
30017
24254
66510
46346
22017
24254
01010
46465
32017

50516
30264
T
SG37
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03450
13050
10165
05026
34725
45001
63022
56601
10165
05026
25051
27777
21

00166
13134
02454
63065
12530
56630
02454
63065
10131
17134
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Printout #52

R N IN
A A MO
A C 0L
N AHE
I NG S
HANA
R I A B
S . AE
E S S A
L ETE
77 77 17 17
Printout #53
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Warning #54

W ARNTIN
6 , AA MO
R EA TH A
N A2 3 AC
HARACT
ERSATIN
ACOL UM
N AHEATD
I NG . AE
X CE S s A
DELETE
DALEA AV
I NG A 7777
) 77 77 77 77
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24545 03450 W ARNTIN
21010 14751 ¢ , AA Mo
30016 63324 REATHA
01040 41401 NA119 A
33245 42426 C HARAGC
30546 50134 T ER S AT
01663 46646 NATTITL
22013 07226 E .AE X ¢
65650 10127 E S S AAD
46306 63027 ELETETD
46302 47034 AL EAV I
32017 17777 N 6 A 777777
0 0 - - = = = -
0 0 - - = = = -
0 0 - - = a a -
0 0 - . = = = =
0 0 - - - = - -
0 0 - - = = = =
0 0 - = = - = =
0 0 - = = = -
0 0 - - = = = =
0 0 - - - - - -
0 0 - = = = -
0 0 - - - - - -
0 0 - - - = - -
0 0 - - = = = -
0 0 - - - - - -
0 0 - = = = = -
0 0 - - - - - -
0 0 - - - - - -
0 0 - - - - - =
0 0 - - - = = =
22777 71777 ) 77 77T 77 77
SK42
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01
01
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30
30
32
47
CA

SL
SL1
50702
01662
27306
24663
01662
50674
01040
01244
30270
01516
66016
22015
01513
50663
01343
30272
SL22
51510
73012
30543
66245
30653
66345
24475
46346
01010
50663
65015
54512
22777
SL37
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44634
45230
53432
45150
45230
72530
15051
64651
10124
76652
62452
43065
10165
05026
25051
27777
15
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73431
05066
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43250
15065
15032
56601
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Explanation of Indicators, Counters, Temporaries, etc.

LYO

=3 LN~

= O ~N0 WL,

[ ]

13

14
15

16
17
20
21
22
23
24
25
26
27
30
31
32
33
34
35

37
40
41
42
43
44
45
46

47

Index counter (C.) ~(¥ subscripts)
Avail. add. in assem. blk. ("u" & "v")
Avail. add. in hdg. list.

Temp. or add. for 1st col. hdg. in hdg.
list - 1

Indicator 1st var.

00 |<-fl. pt. ind.

. R char. count
40 |<fix pt. ind.

Indicator 2nd var.

Indicator 3rd var.

Indicator 4th var.

Indicator 5th var.

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

Index counter (C,)

Heading indicatof

lst bit = 1 == col. hdg. presena

2nd bit = 1 = title present

Col. hdg. count

Char. count (v) or string-out count ("u"
G “V")

Current variable XS3 symbol

Assembly Block (258)

Parenthesis level

Count of subscripts processed
Subscript parenthesis level

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

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. GNZ 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 oi
lines of print data to be transferred to the buffer region output, VN. A
search for /\ . is made of the last two lines in the blockette that are not
lines of spaces. If 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 7th
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 A,'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
characters in current
line except those fol-
lowing PRINT and the
divider following it.

(O~

Find last word in
current blockette
that is not a
line of spaces.

| ferred to output

Compute number
of words in block-
ette to be trans-

bl

Count of no.

examined

!

Transfer signifi-

ockettes

Have 6 blockettes\ o Is this the
been examined? last blocket
in buffer

Is this the la
blockette in
buffer region?
Yes
for string-o

Read in new
block of data

v

Setup indicators
for string-out
control

@

Setup for examin-
ing next block-
ette

Is A, in last
significant lines
of blockette?

cant words of
blockette to out-
put

o3

No Is.A.. @n last No
te 2 significant lines
of blockette?

Yes

Set up indicators
for string-out

control
Setup indieators
ut
control
Up count of words
in output

|

tape

Write block of
string-out on

Exit

Is 1st line of

blockette a lin

of spaces?

Y
e ) Y€S

put

Up count of
words in out-

Read 1n new
block of data

spaces?

Yes

Is 1st line of
block a line o€:>_ZS§

No

Setup indicato
for string-out
control

rs

®
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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

Set up to examine

last significant
line

s there a A

I
in line?

Is there a A to
rightmost pesition

Yes

Exit

on next %o last

. line Yes

. N Is there a , in\ Yes
0 _(leftmost position
on last line?
No

6\/ Exit JV
J

Set upto examine
next to last
significant line

Is there a A{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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String-out subroutine
regions used.



Loop to find
last line in a

blockette that |

is not a line
of spaces.

Computation of
number of lines
to be trans-
ferred to VN <«
from VK block~-
ette

SO U WN ~D

11

12
13
14
15
16

20
21
22
\23
(24
25
26
27
30
31

33

\34
35
36
37
40

41
42
43
44

IA
MJ
TV
TP
DV
SA
TU
TP

0S

TP
TP

TP
SA
TU
SP
TU

TP

EJ
MJ
RS
MJ
TU
LQ
QT
TV
TP

QT

AT
AT
LA
TU
RA
TU

v
RA
RP
TP
CA

IA
RA

PS
GN2
GN3

Zp
BB16

30000
ZP23

YA )
ZP14

GNé6
BB15

30000

30000
P2
PS17

PS17
WP1
ZP4
GN2
ZpP4
WP2

wp1
ZP1
AT

PS43
GN2

WP6
PS44
30000
30000
PS45

TZ
WP6

Print String-Out

CT
PS7
A
A J
17
PS6

Q
30000,

WP5
WP6

A

17
PS15
17
PS17

WP2

VN

641

Exit
Current address to v of PS7

Shift — A
6

Getting proper mask into Q

Replacing eurrent line with 77S and any
characters other than divider to be
printed

Clearing counter of blockettes used
Number of lines accumulated (4) to

line accumulative counter

Blockette count to A

Getting address of address of last line
of current blockette to u of PS15

Getting address of last line of current
blockette to u of PS17

Contents of last line of current
blockette to A

Is it a line of spaces?

Reducing u of PS17 by one

Address of last significant line in a
blockette to WP1,

Current address to v of WP2 and v of A

Number of lines in blockette to be
transferred to WP2

Setting up u of PS43 so that right
number of lines will be transferred to
output region

Setting up u of PS44 so transfer to VN
can be started

Getting right address in VN to which
transfer of lines is to be made
Transfer of excess-three-coded lines of
print data to output region

Number of lines accumulated plus number
of lines transferred from last block-
ives total accumulated in WP6 to

Total number of Iines in output
to first line of output,




Setting up GN2
to proper 1lst

line address of
next blockette
to be examined

(=24 B W= O

10
11
12
13

14

RJ
MJ
RJ

TP
EJ

SP
AT

RJ

EJ

TP
SA

Sp
AT

RJ
RA
RA

CA

IA
RA
EJ
TP
EJ
RA

TV
RJ

RJ

TP
EJ
AT

RJ

WT

HT24

Zp2

BB
BB

TZ25

GN2
30000
Zp2

GN6
BB21

30000
30000

TZ225
GN2
WP6

TZ32

HT
WPS
Zp
GNé6
ZP13
GNé6

BB22
NR

T225

GN6
ZP13
ZP1

TZ25

WT1
PS
HT20

A
TZ26
17
GN2
T217

TZ14
A
TZ27

A
17

TZ23
TZ24
17
GN2

j

J

30000

1217
ZP15
WP2

PS12

ZP1
fT11

2
HT25

ZP1
NR1
NR2

1217

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 1lst 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 1st line.
Address of 1st line to Ay,

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

Setting up GN2 to proper ad ‘line 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 A. is in last block-
ette in last 2 significant lines.
If not, return to TIZ12.

Setting up GN2 to proper 1lst 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 M3 0 TZ

16 RJ HT24 HT20 Getting a new block of data in
17T MJ 0 TZ7
(20 TP BB17 GT3 Y Reading in another block of data
to VK

Getting new 21 RA 13 ZP1 Keeping up count of number of hlocks
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)

27T MJ 0 HT16 Returns here if /A . has been found
CA HT30
IA NR

0 MI o0 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 T0O A VR5 blockette is sent to u of VRS

4 RJ VR0 VR Check for A . in last significant

line

5 TU VRS NR7

6 TP ZP5 Q Check for . in leftmost position on

7 QT 30000 A last line

10 EJ ZPT7 NR12

11 MJ O NR17

13 RS NR15 ZP3 on next to last significant line
14 TP ZP16 0Q
15 QT 30000 A
16 EJ ZP1 NR
17T RS VRS ZpP3
20 RJ VRO WR

Check for A\ . in next to last

12 TU VR5 NR15 }> Check for A in rightmost position
} significant iine

21 MJ O NR1
CA NR22
IA W
0 TP 2ZPl4 WP Index 4 to WP
1 TP ZP10 WP4 Mask to WP4
2 TP ZP11 WP3 A . to WP3
3 Lo Wp3 6 A . shifted 6 places
4 1O WP4 6 7777 shifted 6 places
Loop to S QT 30000 A Portion of line is masked out
locate A . 6 EJ WP3 NR Is it equal to A . in shifted
7 IJ WP VR3 position?
10 MJ O 30000
CA VRI1

643



~Noubhwo—=E O

17

20
21

22

[y
O~ O

DO bt ok bt fd ot i
O~

NN
CON

=

COO0OOO0COOOCOOOOOOH

o

50

-
3
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QANO
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(w]

00105

BB23

o

1010

NOOHOO%DOOOOOOI—'OOON
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~
-
-3

77777
77
ZpP24

VK24
VK50
VK74
VK120
VK144)

VK23 )
VK47
VK73
VK117
VK143
VK167 )
BB7

-~

ZP15
VK

BB

TZ212

6

1
10101
0
77777
o'}

0

0

7

01 . 0
0

5

4

1

77
T
7T
777
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



SO WND—= 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 IV 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

I

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. In 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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of how it works is the following: Let X < -Y be contained in the first clause

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 frent of a 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. Gq (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. 1In 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)
/ Gy Inconsistent sign change J/
G3 Symbol rejected
G4 Disallowable character in
q/ Exponent
J/ G, Incorrectly written
G6 Scientific notation in-
v correctly written J/
G7 Open absolute sign
v/ 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/
G12 Set of variables differs
J from initial set V4
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. It 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, Gjp 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 G6. 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 Gb'

An exponent is checked by RD subroutine. If superscript, it is sent to
IN, the Superior to Lower-Case Translator, where G4 may occur. See separate

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 write-ips 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 call 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 0 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,
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Assigned Call word

630RR Subscripted variable
630RR + 1 IM - 1st multiplier
630RR + 2 Jy - 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, G5 occurs with termination.

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.

II--Relation Symbol Analysis

No more than one entry can be made to this routine during an IF in-
struction. A second entry causes G5 with termination. Failure to have a
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 VNT71-121 to
VN40-70 and the first region is cleared for succeeding data to be gathered

on Y,
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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 terzinates

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,

VN11 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, G5 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. Gé or 612 follow a misuse of the latter. Excess-three storage of
data on X and Y is continued in it. The exit loop is in JB6-JB17 and is
shared with variable subroutines. G, occurs if indicated following use of

3
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 4. 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 stiil 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

lel.
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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 ciause to complete the sentence string-out.

Output VN
0 0 0 34 Number of lines of output in v
1 Line Number
2 IF77777777 Name of instruction
3 0 0 v v = call word of line number.
4 Holds code figure e{2,3,4,5,6,7} to indicate
relation test
5 Line number of sentence to be jumped to on
first test,.
6 Holds code figure in v for second relation
test
7 Holds line number of sentence to be jumped
to on second test
10 Holds line number of sentence to be jumped
to unconditionally
11 0 u v u = Call word of modulus., v = number of sub-
scripts of X
12 Negative value desired if 40 O O, other-
wise cleared
13 Absolute value desired if 40 0 O, other-
wise clear
14 0 0 v Call word of X
15 0 u v u = call word of I multiplier. v = call word
of I
16 0 u v u = call word of J multiplier., v = call word
of J
17 0 u v u = call word of K multiplier. v = call word
of K
20 0 0 v v = call word of L
21 0 u v u = call word of modulus. v = number of sub-
scripts of Y
22 Negative value indicator
23 Absolute value indicator
24 0 0 v Call word of Y
25 0 u v
5¢ o u v u = call word of subscript multipliers
° v = call word of subscripts of Y
27 0 u v
30 0 0 v
31 If X is a constant, 40 O O, otherwise clear
32 If Y is a constant, 40 O O, otherwise clear
33 Pseudo-op indicator, 40 O O, otherwise clear
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40
41
42
[ 43
44
45
46
47
50
51
52
L 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

*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

sy3 } Excess-three representation of variable
Sy

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 0)

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
subscript

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 0 O0)
Abso}ute sign indicator (40 0 0)

2
sy

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 output line on termination 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

temporary storage

learing output and
o "lines

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

IK Termination A . Routine

as a first test
line number been
supplied?

relation been
supplied?

No

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

[

Set up lst line of
II divider routine

l

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

as a first test

Flow Charts for IF String-Out

Symbo1l

—’@-)Get next symbol to A >

Store Ist two symbol
words in temporary
storage

No
Set negative sign > Yes /' Has an absolute es
indicator sign been used?

Is symbol Ye
v v IF?

No

Is symbol Yes
AR

No

Is symbol a

negative sign?

No

No

Has the call
word for X
been given?

indicator

Yes /Is symbol an
absolute sign?

I Set absolute sign
Yes/ "Has the call
word for Y been
given?

No

Yes

Write completed
data on tape

as an unconditiona s this the No / Has a second
@ number been given? No third clause test line
under analysis been given?

Has a 2Rd {og¢
relation indicator
been given?

number

Yes

Yes No

Yes

No

Yes Is
symbol ( ?

No

Yes/“Is symbol
a constant?

No

point variable?

es / Is symbol a fixed :::>

No

point variable?

Yes /Is symbol a floatiﬁf)

No

Warning Print-out:

Sentence
symbo 1

re jected

(IF)
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IE Comstant Routines

Check if constant
is a valid 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 5

output

Put constant indi-
cator for X in

store

Convert figure to
floating point aund

Put floating-point
>4 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

@__, Get next
symbol

IG Fixed-Point

Is symbol an
absolute sign?

Yes

Has an open
absolute sign been ) Yes
used?

No

Error reference and
print-out: Sentence

Variable Routine

Check if symbol
is a valid
variable

Set fixed-pt.
variable indicator
in temporary

Is symbo
pseudo-op

)Gy

(IF) open _,(::)
absolute sign missing

op?

Is symbol

Is sentence
within pseudo-

; ?

Yes

Yes

Pseudo-op call
word to storage

Is symbol

No Is symbol
<> = not? Jump?

Yes

Is symbol
in Combination
List?

Yes

Call word to
storage

Yes

Get next call word
of 64, 65, 66 type

Warning Print-Qut:

Sentence
(:: %F— (IF) symbol

rejected ____

Adding in 64000 to
—>

form call word

Adding symbol and call
word to Comb. List
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IH and IL Floating-Point Variable Routines

Set Check if valid Is sentence within Yes Is symbol in pseudo-"\ Yes
(:::}* et ups floating-point pseudo-op? op list?
variable

ALNO &NO

¢ Set all w
ups to
Set storage
ups ot A

Combination List

symbol search
Call word of a subroutine

ubscript to v of a
torage line

<::S
@: Subscript index
\ _ Y‘( s subscript
i

Combination List
symbol search sub-
routine

/\

\—/

Is subscript index <0 ndex zero?
zero? 'No
| No Call word of multi
Call word of multi- plier to u of a stor-
plier to u of a stor- age line
age line ¢
(:ffbscript index >0
[<o

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

Yes

Is symbol a pseudo-op formed and put
subscripted variable? | in storage. I
set up.

No

@

of modulus sub-

No, of
seripts

ndex

/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

symbol

Is symbol

() 4 ;?

Yes

Subscript

index

No

Is subscript index ) NgCD
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s symbol an

No I
e 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
scripted v

a sub- No
ariable?

Yes

0 Call word No. of

of mod- sub~
ulus scripts
formed and put in

storage., Index set up.

Exit




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

u of a storage

line

l-shot 1-s
switch %ump swi
to (29) to

Extract 3rd multiplier

hot W from dimension list
tchy jump .
(31

—

Extract 1St multi-

plier from dimension_;43§5)

list

Extract 2nd mylti-

(::)__,,g%i:r from dimension _9<§§>__> in u of a storage line
is

Obtain and store call
word for multiplier

1.9

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 sea.

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

Is symbol
YO, g

Get next symbol

Yes

Is symbol
a constant?

Is symbol a

superior
figure?

No

s symbol a
fixed-point
variable?
No

Check if it is Store in a
a valid fixed-pt. temporary
variable location

No

Check if symbo

is a valid fixé>,_

point constant

Store X3 of constant

in a temporary

Obtain call word

Store call word
of subscript in

Convert X3
constant to octal for constant v of proper
location
Sentence (IF) Symbol Rejected (Warning only)
| Rejected symbol to Print-OQut: 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 M Scientific Incorrectly error

—F (IF) notation written routine

Sentence________(IF) Space Period Occurs Before Sufficient Data Given

Print: Space period
Print: occurs before suffi- Reference
Sentence — M 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

(IF) Disallowable Character in Exponent

last line of

Entry print-out
Sentence
Entry

Sentence

Reference error

Print-out:

ponent .

routine and print:
Sentence (IF)

Print:
Sentence .

Disallow-

able character in ex-

Character put back in
A before exit.

(IF) TO Should Follow JUMP (Warning only)

Reference
@ error

routine

Print:
TO should follow
JUMP

(IF) Set of Variables Differs From Initial Set

Print:

Sentence
(IF)

Exit

Print:

Set of

variables differs
from initial set

Exit
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Sentence (IF) Open Absolute Sign Missing

Reference Print: Print: Open
error Sentence Absolute Sign
routine — (IF) Missing

A

Sentence (IF) Comparison Symbols Ambiguous

Reference Print: Print: Comparison
| error Sentence — symbols
routine (Ir) ambiquous
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Sentence (IF) Incorrectly Written
Print-out of symbol
: - - which caused sentence Exit
Subroutlne.to referepce Print-Out: analysis to break down
error routine and print: Incorrectly
Sentence . (IF) written
Sentence (IF) Becomes Unconditional Jump to Sentence (Warning only)
2nd line number Print: Becomes
out subroutine Sentence e storage Jump to sentence
Entry (IF) —
Exit
Sentence . (IF) (NOT) Interpreted as (NOT EQUAL)
(Warning only)
Print: (NOT)
Print: Interpreted
Sentence. as (NOT EQUAL)
Entry (IF)
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II Divider Routine

l-shot switch jump to
On a second time

thru, will go to erreor

print-out @.

Error reference and
Sentence

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

Final

Incorrectly written

symbol <

1s 27 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

4
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 e—. (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 Y & fixed- O\ Yes
point 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
DR ¢ |
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

@D

@

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 .




189

Subroutine to change X to octal and store

Change X to octal

Entr

Is negative val
desired?

ue ) No

Transfer output to

temporary storage

Yes

to
st

temporary
orage

Complement output Exit

Subroutine to change Y to octal and store

Change Y to octal

Is negative
value desired?

)&_)

Transfer output to
temporary storage

Yes

Complement output to Exit
temporary storage [




(4:1]

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

Put negative sign
indicator in storage

IT Preliminary Number Comparison Routine

Number (6) to lst
line of output

JUMP put into title
output line

Line number changed
to 5th position of

output

Pseudo-op indicator put

Warning Print-Out: |
"Becomes unconditional
jump to sentence______ 7

Get next
symbo 1

Yes

Transfer
symbol to A

53

Store 1st two symbol
words in temporary

storage

L No Has an absolute ﬂ\\_ Yes
sign been used? AJ}N

/[ Is symbol a

negative sign?

O

Put absolute sign
indicator in
temporary

Yes/ 1Is symbol an
absolute sign?

Is test € 3_&5,,6

Is test

Line number put
in reference list

output on tape

Write string-out H

No

Is symbol an Yes
open paren?
No
( Is symbol "\ Yes
a A.? e:’

Is symbol a \Yes
constant?

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

No

Warning Print-Out;
Sentence
(IF) symbol

Rejected ___

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

Was X a number in
scientific notation?

‘ii;es

Was Y a number in
scientific notation?

E?

Get next
symbol

Is symbol

JB Termination Check Loop Subroutine

Get next
symbol

/ Is symbol
)y

3

No Is symbol an
absolute sign?

]Yes

Yes
Has an open
absolute sign been
used?

No

Error reference and
print-out:
Sentence

Sign Missing

(IF) Open Absolute

Is symbol
<> = NOT?
N

0
Is symbol
Jump?
No

Is symbol
AQ. ?

No

Exit

Warning Print-Out:
Sentence
(IF)

Symbol
Rejected

Is symbol
® 2

Is symbol
10 ?

JB Termination
check loop
subroutine

s symbol a
negative
sign?

Negative sign
indicator to
temporary

superior negative}

Get next
symbol

Is symbol a

sign?

Is symbol
a constant?

Yes

Exponent to

storage
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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

(D

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

check loop
subroutine

Is symel 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
print-out: Sentence

(IF)

Incorrectly written

1-shot switch

jump to

————————————

JC Relation Symbol Routines for Second or Third Clause

©

1st relation sym-
bol to temporary
storage

Starting count
of relation
symbols

Get next
symbo1l

X = Ist variable or constant in 1lst clause of IF.
X9 = 1lst variable or constant in 2nd or 3rd clause of IF.

Y = 2nd variable or constant in lst clause of IF.

Y9 = 2nd variable or constant in 2nd or 3rd clause of IF.

Is symbol
< > =?

Yes

Yes

Is symbol
NOT?

Store 2 nd relation
symbol in temporary
storage

Transfer X2 data to
new temporary
location

Up count of

relation symbols

Clear space for
Y9 data to come

(::)GNO Is count of re-
lation symbols & ?

4

_/

Yes

52
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JF Jump Routine for Second or Third Clause

66, Set Ups

Is X3 = X? Yes | Set ups

No

Set ups

(st=Y2? )Yeiset ups
No

®

Warning Print-out:
Sentence —____
(IF) TO should follow
Juwp

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

Subroutine to check
consistency of relation
symbols and essign
code figures

(€8]

Is sign of Yy =
sign of Y?

No

Is sign of x2 =
sign of X?

JI Subroutine to
check consistency
of relation symbols
and assign code
figures

Yes

Is sign of Y =
sign of Y?

Is sign of X3 =
sign of Y?

Is sign of Y3 =
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
symbol code figure in
2nd test output line?

Has a line number
already been put in
for second test?

lNo

Error reference and
print-out:
Sentence
incorrectly
written —

(IF)

Line number to un-
conditional jump line

Reversal of
relation
symbols

@ Yes

No

Is line no. for 2nd
test in output?

Is there a relation
symbol in output for
second test?

No

Was 1st test a double\ No

relation test?

Are comparison
symbols ambiguous?

Are comparison
symbols ambiguous?

Line number put in
for 2nd test

I

Reverse relation of
single symbol in tem-
porary storage.

6 -f2,3,4}= {4.3.}

Reverse relation of
yes| single symbol in 2nd
test output line

6 -{2,3.4}= {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?

1s there a reletio
symbol in output for
2nd test?

Yes

Are 1st and 2nd
tests the same?

Put in indicator that
3 clauses are under
analysis

No

Is symbol IF?

Yes
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Sait up index
fdr 9 lines

JI Subtoutine to Check Consistency of Relation Symbols and Assign Code Figures

Has a double relation
symbol been used for
ist test?

I the current count
of  relation symbols 22

I the unassigned Yeg | Indicator "2" put
relation symbol < ? into temporary

No

5 the unassigned
r¢lation symbol > ?

1No

8 the unassigned Yes
rglation symbol = ?

es] Indicator *4" put
into temporary

Indicator “3% put
into temporary

No

Subroutine to Check Equality of Variables or
Constants in Separate Clsuses

Is one line of one group
= corresponding line of
other group?

Special set-up
exit of
inequality

SRR

Yes

Is the current count\ p,

/" Is relation Yes

of relation symbols 22/

Yes

Is 15t

No

symbol < ?

Yes

Is 2nd
symbol < ?

Yes

Change relation
count to 1

l

2" indicator to
2nd test line

Is 2nd
symbol > ?

*5" indicator
to temporary

“6" indicator
to temporary

Alter comparing
instructions
for next line
of groups

Is mo
symbo
Yes

> symbol < ?

Put indicator “2"
into 2nd test out-
put relation line

Is relation
symbol >?

Put indicator “4"
into 2nd test out-
put relation line

No
Is relation Yes.
symbol = ?

Put indicator “3"
into 2nd test out-
put relation line

"6" indicator into
temporary

Change count of
relation symbols

to 2

Warning print-out:
Sentence -
(IF) (NOT) inter-
preted as (NOT

Is 2nd No
symbol > ?

®7* indicator
to temporary

l Yes

Change relation
count to 1

4" indicator to
2nd test line

Is 1st EQUAL)
symbol > ?
Yes
Is 2nd Yes | "6" indicator Exit,
symbol <