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I. INTRODUCTION






I, INTRODUCTION

This collection of notes, flow charts and annotated coding has been
gathered together to form a documentation of UNICODE, the automatic program-
ming system for Univac Scientific computers 1103A and 1105, The material
supplements that contained in the UNICODE Manual (U-1451, Rev. 3). It is
not needed to operate the UNICODE System but it would be useful to anyone
desiring to modify the System,

Following the flow charts and annotated coding of UNICODE Service Rou-
tines which are given in the General section, the coding of the Librarian
is given in Use Compiler form. The use of the Librarian to build up an
Installation Library is explained in Chapter 11 of the UNICODE Manual. More
complete coverage is given here to the Permanent Library Routines described

in the same chapter,

The notes on the System Tape Package explain the use of this bioctal
tape in updating or changing the UNICODE Master Tape. Flow charts and an-

notated coding of Routines 1-5 are also presented.

UNICODE coding samples given in Section II are a matrix inversion program,
a system of converting floating-point numbers to fixed-point, and a linear

programming application,

Use of UNICODE with card input is also discussed in the General section.
Flow charts and coding are given for a routine which will convert a card-to-
tape converted tape to a UNICODE input tape, The latter routine may readily
be added to the UNICODE System,

A page of corrections to the UNICODE Manual is included in a miscellaneous
statistical section. How the compiler can be altered to produce two- and

three-core Object Programs is also explained at the end of the General section,

The remainder of this manual contains notes and flow charts, when avail-
able, and the annotated coding of the routines used for compilation from
the beginning processes of correction and translation to the final listing,

by sentence, of the Object Program produced,






II. GENERAL
1. UNICODE SERVICE ROUTINES






A. Flex to Excess-Three Routine

Flow Charts for Flex to Excess-Three Routine

Initialize - Load A Symbols
Bootstrap Test Parameters, into Digit
Program to [—> Set Counters, —>1 Hopper and —9@-—ﬂStart Reader —’@
Core Set Addresses, Block Image (Free Run)
Etc.

Store Frame in

@_) Next Frame 'fgg(; Feed NexgtoA;r:léable Stop Code Next to Last
to A or ag (43)? Storage Used?
Delete (77) Location
Yes

Stop Read Extra Adjust S Next Frame Is this the
Reader ] Frame to Storage to A from Last Storage?

Storage Address Storage

Store in
FIRST Location

Stop (43)?

Yes




Flow Charts for Flex to Excess-Three Routine (Cont.)

Select Upper or Lower
Case List for Sub-
sequent Character

and Line No.

>|Print "Alarm'

Hoo

Yes

Translations
Assemble the Six

Translate Store in Excess-3 Digits in
Character Digit the Hopper into one
to Excess-3 J Hopper Word

Store Word Load Digit : Write One {Load Block
into Next Hopper with Engmgfeglock Block onto | ]Image with
Word of - allAsymbols g Tape all A symbols

Block Image




Flow Charts for Flex to Excess-Three Routine (Cont.)

Unload Digit Hopper

Filled

14

Advance into Partially
(::)" Line —> Block Image
Counter
Write One Load Block
Block onto >| Image with
Tape all A Symbols
Is the Digit Nolssemble Digit
Hopper Empty and load into
Block Image
Yes

|Rewind the

Is the Block
Image gmpty

Yes

15

Is this the
Last Line of
3 Block?

Yes

No

Tape

Restore

Parameters

Adjust Block Image
Address to First
Word of Next Line

Write a
Block onto
Tape




Flex to Excess-Three Routine

Regions

RE BS76300
RE FCT76303
RE 1INl
RE RD42
RE CD56
RE ER102
RE CS132
RE WD141
RE WB156
RE LC165
RE UC172
RE CR177
RE EX206
RE MS223
RE FA255
RE EA301
RE FB325
RE EB400
RE WS453
RE SD464
RE BI4T72
RE SF662

10



IN

RD

IA
TP
RP
TP
CA

IA
LT
TP
TP
SP
YA
TJ
PR
SP
SA
TP

MJ
MJ
SP
TP
QS
QS

Lo
SP
TJ
TJ
MJ

QS

TP
SP
QS
Sp
QS
RP
TP
RP
TP
EF
ER
RJ
EJ
EJ
TP
EJ
RA

Flex to Excess-Three Routine (1105 Version)

BS
FC14
30454
FC
BS3

FC

WS4
WS4

10006
EA23
10170
MS10

RD2
EA10
MS13

EA
RDS

0
IN
IN

WS2 }
WS3

WS4

IN6
IN15
FB32
44

IN13
IN
IN
14

MS3
MS4

Q3
36
IN6
IN26
IN6
MS3
MS4

33

MS2

32

WB
IN37
SD

RD }
BI

MS

RD1
RD1
RD1 }
SF

RD11
EA23

Bootstrap routine to core

Store A

Store Q

(Ag)—>A

If = 0——>alarm

If not too large——=IN15
"P"

Restore A & Q

Stop

Recycle

Not used

Position Uniservo No. in A
Mask——=(Q

Uniservo No.——>ef words for writing
and rewinding

TCU mask—>Q

TCU No. —>A

If illegal —>IN6
If OK—>1IN26

TCU No.—>ef word for writing, and re-

Buf fer No. mask—=() winding

Buffer No.——A
Buffer No. ef word to "write buffer"
Buffer No.—>A to mod MJ4 command
Modify MJ4 command
Load the digit hopper with
all (00 1)'s
Load the block image with
all A 's
Start reader
Frame— A
Discard 1st frame

Ignores (00 & 77)

Store frame in image
If stop, —RDI11
Advance storage address of frame

11



10 TJ MS14 RDI If not next to last, recycle

11 EF O MS1 Stop reader
12 ER O 7777 Last frame —>7777
13 Tv CD7 RD5 Start of image —>RD5
CD 0 TU MS20 CD12 Starting address—>CDI2
1 RA CDiZ2 MSil Advance by one
2 TJ CD3 CD12 Test &—> CD12
3 SsP 77T O Last frame —>A
4 EJ EAI0 RD 1 1
5 EJ MS13 RD J gnores
6 EJ EA EX Stop
7 TP A SF Store in 1st location
10 RA RD5 EA23 Advance address
11 MJ O RD Return for another block
12 SP 30000 O Frame—> A
13 EJ EAILl LC if shift down——=LC
14 EJ EB23 UC If shift up——UC
15 MJ O ER To ER if not a shift on 1lst frame
16 RJ CD15 CD1 Clear the v address of CD14
17 EJ EB25 CR If carriage return—> CR
20 EJ EB21 WD If tab—>WD
21 RP 40000 CD23 If a digit, character, or symbol,
22 EJ 30000 CS1 —> CS1
23 EJ EA EX If a stop,—>EX; if illegal;—>ER
ER 0 PR O EAll "1c"
PR O EB25 “er"
2 SP MS17 52
3 PR O A "Error sp”
4 SS A 6
3 ZJ ER3 ER6
6 TP WS 0
7 TP EBS WS5 W
10 TV MS31 ER13
11 TP Q A Last 3 decimal digits of line
12 DV EB&2 Q [ No.—s>storage (line No. =1 + No.
13 TP A 30000 of cr executed so far)
14 RS ER13 EA23
15 IJ WS5 ER11 J
16 TP EB5  WS5 )
17 TU MS31 ER20
20 SP 30000 O Print last three decimal digits
21 AT MS12  ER22 } of line No.
22 0 O 0
23 RA ER20 MS11
24 1J WS5 ER20_
25 MS O ER26 Stop
26 MJ 30000 EXé6 If MJ3 is on—>exit
27T MJ O CD1 If not, ignore the error
CS 0 TP 30000 SD Dummy
1 SP Q 17 j, n-r—> (AR)y
2 ST 30000 A Subtract j,n, leaving -r
3 AT CS CS4 Add to dummy instr., & store

12



WB

uc

CR

EX

OC~NOCUNBWNHOOTUNAWNMEMNORMWNHORWNHOOOUINWNELO

—

RA
1J

SP
RP
SA
SA
TP
RP
TP
TV
TP
RA
RJ
TJ
TV

MJ
EF
RP
EW
EF
RP
TP
TU
TU
TU
TU
MJ
TU
TU
TU
TU
MJ
RA
RJ
TP
AT
TJ
TP
MJ
Sp
EJ
RJ
Sp
EJ
RJ
MJ
MJ
EF

CS
WS1

SD
20004
SD1
SD5

10006
EA23
WD6
FB22
WD4
WD12
MS15
WB6

40000

10170
10000

10170
MS10
MS21
MSs22
MS23
MS24

MS25
MS26
MS27
MS30

WS
WD12
MS16
FB35
WD4

WS1
FB22
WD12
WD4
MS16
WBS
10000

EA23
CD1

WD3

0

BI
WD7
SD
CS
WS1
EA23
WD13
CD1
WD4

MS2
WB4
BI
MS3
CD1 )
BI
CD21
CD22
cs
CS2
CD16
CcD21
CD22
cs
cs2
CD16
EA23
WD

A
)
CR3
WD4
WD13

EX3
WD

EX6
WB
EX10
EX11
MS4

Execute the storage of excess-three
symbol

Advance storage address

Recycle until digit hopper is full;
when full—>WD

Form word in Ag

Store in block image
A—>digit hopper

Start at top of digit hopper (in CS)
Reset index counter

Advance block image add

On shut

If not at end of block, recycle

Restore v of WD4 to start a new block

WRITING A BLOCK
Test buffer activity
ef for "write buffer"

Load buffer from image

ef for "write one block”

Load image with all A's and exit to CD1

Arrange to take lower case lists
(FB and EB)

Arrange to select upper case lists
(FA and EA)

Advance counter

Store one word and advance storage

Initial word——>A TP A BI

Add No. of words in a line until
word 4 is no longer >

Store in WD4

Check for end of block

Index for hopper

If empty —>EX3

If not, dump into block image

Command to store next word into BI

If block image is empty—>EX6

If not, dump the block

If MJ1 is on, rewind without
interlock

13



MS

FA

EA

c>§<:ra~ac>c>c>c>o

== =
a=iaciia]

[\
o

cRoleoNeoNololoNololeNololeololoNeoNoNeNoNo o loloNoloReolleNeNoNoNo R o)

> >0 0o

12120
BI167
20053
FB
EBS53
MS21
20024
FA
EA24
MS25

=
[72]
o

eNeloNoNoNoNoNoloNoNoleoReNeNololoReoleloNeRoel

O
=N
\ )

N

QOO OBROO
g
(=}

10101

FAl
77
777
BI170
BI
31204

o (e X, PSS, RN
OR!ONN.ASAMQ mOOOOOOOOO
Pt
o

Restore Q and A

Stop on entry

(EF) Start reader

(EF) Stop reader

(EF) Write buffer

(EF) Write one block

(EF) Rewind w/o interlock
Uniservo No. mask

TCU and Buffer mask

Min TCU No. (for tj)

All A

u advance

Print O (start of 10 dec. digits)
Ignore

For tj

For tj

For the CR routine & the EX routine
“error A"

sf (~1) = BI167

For LC routine
For UC routine

For ER routine
space UPPER CASE LIST

] OO~ LN~ O

Ao~ QXD

14



FB

A=A ieiejielojiolefo oo oo o o o Xo Re NoNe o N e R Ne Ne N o =N N o No o o NoRe No e Re o Ro N o Ro R o R e ke Ro e Reo N N

SRR ielele e oo oo Ro o Ro R oo No e No No o No N N o Xo o o Xe N o No Xe o No o No N e ool o RoRo R e Ro Re oo Re Reo R e R

37
16
56
64
15
62

57
36
75
55
35
41
20
40
61
60
01

37
52
74
70
64
62
66

60
33
30
23
16
22
20
26
13
05
14
32

11
07

03
15
35
12
24
01
34
17
31

N~ % v A

J

> Superscripts

N

Lower case list

_J

> Regular

ESCSC A MR QDT OSDS JEF—RITAOHHRD AL O® OCONOCUBWN~ODPDO~NWANO~I®DO I -
.

15



42 0O 0 27 X
43 0 0 25 y
4 0 O 21 z
45 0 O 56 - (lc)
46 0 0 44 =
47 0 0 54 +
5 0 0 46 ’
51 0 O 42 . (lc)
5 0 0 50 I (abs mag)
EB 0 0 0 42 |
1 0 0 22
2 0 0 21 .
3 0 O 63 +
4 0 0 76 =
5 0 0 02 -
6 0 O 74 z
7 0 0 73 y
10 0 O T2 X
11 0O O T1 w
12 0 0 70 v
13 0 O 67 u
14 0 0 66 t
15 0 O 65 S
16 0 O 54 r
17 0 0 53 q
20 0 O 52 p
21 0 O 51 0
22 0 0 50 n
23 0 0 47 m
24 0 0 46 1
25 0 0 45 k
26 0 O 44 j
27 0 0 34 i
30 0 0 33 h
31. 0 0 32 g
32 0 0 31 f
33 0 0 30 e
34 0 0 27 d
3 0 O 26 c
36 0 0 25 b
37 0 0 24 a
40 0 0 14 9
41 0 O 13 8
42 0 0 12 7
43 0 0 11 6
44 0 0 10 5
45 0 O 07 4
46 0 0 06 3
47 0 0 05 2
50 0 0 04 1
51 0 0 03 0
52 0 0 01 A
WS o o0 O 1 Line counter
1 0 O 5 1J counter for symbols/wd
CA FC454

16



IN33

[« )04 B QN JURE I o)

IA
MJ
CA

IA
EF
RP
EW

RP
TP
CA

FC33

FC34

FC155

10170
10000

10170
MS10
FC164

Changes in Flex to Excess-Three Routine
To Produce the 1103A Version

IN35

MS3
WBS
BI

)
0

CD1
BI

Bypasses setting of MJ4

Write one block
1708 external writes

Unused area

Load image with all A's

17



B. Compilation Service Routines

This group of routines is used to start compilation and to act as a go-
between for the different phases of Unicode. To begin a new compilation, set
PAK = 77000 and start. In order to continue compilation from allocation on,
set PAK = 77004 and start.

The various phases of Unicode exit to 77010 to read in the next phase

and continue compilation.

Among the routines is a read routine and a print routine. The read
routine reads one block of tape number 1. The parameter is sent to BB2 and an
RJ BB BB1 is executed. The parameter has the form:

Op u s

0 N  (address)
where N (< 1708) is the number of words to store and the address is the lo-
cation of the first word. Words are stored in ascending order. This routine
will reread a block six times in case of parity or sprocket errors and give

an error print-out if all six attempts to read fail.

The print routine prints stored flex codes according to the parameter in
PC2. The parameter has the form:
Op u v
0 (address) N

where N is the number of words of codes to print and the address is the lo-

cation of the first word. Successive words are picked up in ascending order,

With a start at either 77000 or 77004 the first block of tape 1 is read
and the sentinel (in words 3 to 6) is checked. The first six words on the

system tape are as follows:

Op u v
read into T230 MJ 0 7236 for 77000 start
7231 MJ 0 7243 for 77004 start
7232 67 50342 65127 U NIUCU OD
7233 30 77657 36566 E 778 Y S T
7234 30 47776 62452 E M 77T A P
7235 30 77777 TT07 E 77777777 77

18



If words 3 to 6 are not as above, tape 1 is rewound and the following print-out
occurs on the typewriter:

MOUNT UNICODE SYSTEM TAPE ON
SERVO 1. START.

and the machine stops with PAK = 77000.
If the sentinel is correct the service routine jumps to

7230 in case of a 77000 start.
7231 in case of a 77004 start.
A jump to 77010 merely reads one block of Uniservo 1 into 7230-7417 and
jumps to T230.

In the sentinel checking region the read and the print routines are boot-
strapped from drum to core before operating. The read and print routines are
used by the coding in the first two blocks of the system tape and the two
blocks of the Set-up Translation phase. The tape handler (TH) and the print

text (UP) routines are not in the core at these times.

19



0c

Compilation Service Routine (ZA)

77000 or
77004

Start

Subs to
Core

Restart

Sentinel 0.K.?

No

Rewind
#]

Subs to
Core

Start was 77004

Start was
77000

Jump
to
7231




12

Read Subroutine (BB)

BB
Start

6 Parity

Errors?

Yes

Read Block up to
Set Up Set Up > s . ‘o ‘
Address _e+ # Words g;iiz;mgirzi
‘Bestart Stop
Print Subroutine (PC)
xe 7rNo
Print L Ch
Set Up —» —> ast Char.
Address Set Index Character —%><::of Word?

Yes

Last Word
Printed?




l1st entrance

Regional Assignments for Compilation Service Routine
(Both 1103A and 1105)

Drum
rum

ZATT000
CA77014
ZBT7054
BD77102
PDT7173

YC7070

BB7116
PC7207

Yyvyyv

277230

Unicode Compilation Service Routines (1105)

Entrance after

stop

Merge &
others

IA
TP
RJ
RJ
MJ

TP
RJ
RJ
MJ

RJ
MJ
RP
TP
CA

ZA

ZA3 O
ZA12 ZAl12
YC YC1
0 ZZ
ZA3 O
ZA12 ZA12
YC YC1
0 271
ZA12 ZA12
0 YC23
30140 (30000)
ZB YC
ZAl4

Set up zero

Subs & lst driver —score
—>1st driver

—>»1st entrance of buffer

Set up zero

Subs & 1st driver—>core
—>1st driver

—>2nd entrance of buffer

Subs —> core
2nd driver —» core—>2nd driver

Drivers & subs—>core

22



CA
170
50342
77657
47776
7777

CAlS5
CA27
7777
200
200
12203
12120
15301
04031
12031
42574
24013
26031
12203
42040
07033
34061
20042
20070
20040
20121
52420
01301
04040
CA40

ZZ

65127
36566
62452
77777
777

12
11

10000
10000
02204
31204
21401
20424
63620
24704
01201
20412
02224
40404
40601
41603
42524
40130
30604
70304
40447
20157
40404

Constants (1103)

UN I C O D

E77S Y S T

EM 77T A P

ET7T 77777777
V mask

Print parameter

u mask
Rewind #1 TCU2
Rewind #1 TCU1

oM WnN— oD v
QWO

mD=zpzZzopmoHeoOo oM

s NEeNTHUOD>eeMPDDH T~ M—>
pHPDPozRr<O2DoDb >R DHIO
De—2>DDDrno-HbDunmSpPELRDD

pob<<obDuHCD®»TE:-

DH~ODHEMS=-

D>

23



YC

IA
MJ
TP
RJ
RP
CC
sp
RP
SA
zJ
MJ
EF
MJ
EF
TP
RJ
TV
RS
MS

TP
RJ
MJ
CA

ZB

CA

BB
30004
202
272
20003
273
YC11
20000

CAll
pPC
YC
YC21

CA
BB

ZB26

1st & 2nd Drivers (1105)

(30000)
BB2 }
BB1
YCS
CAl

0
YC10
0

YC
YC14
CAl4
YC15
CA13
PC2
Pc1 )
YC21
YC22
(30000)
3

BB2
BB1
YA

Exit
Read 1st blk.

Check Sentinel

0.K.—>exit; noy

TCU2 —> YC14; TCUl¥
Rewind #1 TCU1

Rewind #1 TCU2

MOUNT UNICODE ON TAPE #1

Set address

Stop while tape changed
Constant

2nd driver

—» blk.

24



BB

IA
MJ
MJ

TP
MJ
TP
RP
0S
TP
RP
0S
EF
EF
TV
TP
0S
QT
TP
ST
AT
RJ
ER
ZJ
EF
RJ
ER
zJ
EF
RJ
ER
ZJ
EF
TP
RJ
MS
EF

O NN NN =
[

Read One Block of Tape #1 (1105)

BD

(30000)
BB56
20000
BB60
10005
BB67
BB37
10005
BB70

BB2
BBS53
BB2
BB2
BB54

BB55
BB65

BB27
BB65
BB33
BB65
BB37

CAl0
PC

602
14

20000

(30000)
BB3
(30000)
Q
BB10
BB52
BB13
BB45
BB52
BB13
BB45
BB51
BB52
BB64
Q
BB63
Q

A

A
BB65
BB62

BB43
BBS0
BB61

BB43
BB47
BB61

BB43
BB46
PC2
PC1
BB24
BB51
BB
10000
10001
70000
60000
50000
04000

Parameter Format

Op u
00 (No. words < 1708)

Exit

Start

Par. = 0 n address
Mask—>(Q

TCU1 § ; TCU2~—>BB10
Set bypass #1

Set TCU1

Set bypass #2
Set TCU2

Set normal bias
Bypass #1 or #2
Set address
Mask —>»(

n of repeat
n—Q

1708 —>Ay

170g - n—>Ay
1708 - n—>»RP inst.
Read block
I0A—>A

Parity ¥; no—>
Set high

Reread

I0A—>A

Parity y

Set low

Reread

I0A—>A

Parity § i no—>
Move back one blk.

Print PARITY ERROR

Stop for reread

Set normal

Exit

Read one block & stop
Move bwd one blk.

Low gain

High gain

Normal gain

Set bypass

25
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07777 0

170 0

0 (30000)
0 0
20000 04000
10000 04000
0 BB46

0 BB45
1(0000) BB65
10000  (30000)
0 0
10000 A

0 0

0 0

BD7T1

Mask

26

12 010

Set up RP
Mask

Bypass #2
Bypass #1

Move bwd. one block
Read one blk & stop

Read to core

RP O eXit}

throw
away

read sub.



PC

DD bt ot et ot ot ot ot
O~NOCUBWN OB WND~O

IA
MJ
MJ

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

CA

Print (1105)

PD

0 (30000) Exit

0 PC16 Start

(30000) O Par. = 0 address n
PC2 Q

gﬁg Ségo Set index

PC2 PC7 Set address

(30000) 52

0 A Print one word

A 6

PC10 PC13

PC7 CA7 Set for next word
PC20 PCT Finished | ; mo —»PC7
0 PC Exit

g ggi } Four carriage returns
0 0 Index

PD21

27



1st
entrance O
1
2
3
Entrance
after
stop 4
5
6
7
Merge
and
others 10
11
12
13

IA

TP
RJ
RJ
MJ

TP
RJ
RJ
MJ

RJ
MJ
RP
TP
CA

Unicode Compilation Service Routines (1103A)

ZA

ZA3
ZA12
YC

ZA3
ZA12
YC

ZA12

30140
ZB
ZA14

0
ZA12
YC1
YA

0
ZA12
YC1
771

ZA12
YC20
(30000)
YC

Set up zero

Subs and 1lst driver —» core
—> 1st driver

—> 1st entrance of buffer

Set up zero

Subs and 1lst driver —» core
—> 1st driver

—>2nd entrance of buffer

Subs —>»core
2nd driver —>core —>» 2nd driver

Driver & subs —» core
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CA
170
50342
77657
47776
77777

CA13
CA23
77777
12203
12120
15301
42574
24013
26031
12203
42040
07033
34061
20042
20070
20040
20121
52420
01301
04040
200
CA35

Constants (1103A)

ZZ

65127
36566
62452
77777
7777

10
11

02204
31204
21401
24704
01201
20412
02224
40404
40601
41603
42524
40130
30604
70304
40447
20157
40404
10000

ZZ prob. = T230

UN I C O D

ET7TS Y S T

EM 77T AP

ET77 7777 7777
V mask

Print parameters

u mask
» READA
E R R OR A
(P ARTIT
Y )V . 4 A
A S TART
A F OR AR
E RE A D S
vV . A A AA
A M O UNT
A UNTIGCO
DEASYS
T EMAT A
P EA ONA
S ERV O0A
v 1 . A A4
S T ARTV
A A A AA

Rewind Uniservo 1

29
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YC

N WD~ O

IA
MJ
TP
RJ
RP
cC
SpP
RP
SA
ZJ
EF
TP
RJ
TV
RS
MS

TP
RJ
MJ
CA

ZB

CA
BB
30004
272
272
20003
Z73
YC11

CAll
PC
YC
YC16

ZB23

1st and 2nd Drivers (1103A)

(30000)
BB2
BB1
YCS
CAl

0

YC10

0

YC
CA34

Exit
Read 1st blk

Check Sentinel

0.K.-—>» exit; no Jr
Rewind tape #1
UNICODE NOT ON TAPE #1

Exit-3

Stop while tapes changed
Constant
2nd driver

—> blk



BB

Read One Block of Tape #1 (1103A)

BD

30000

BB2
BB41
BB2
BB2
BB42

BB43
BB50

BB16
BB50
BB22
BB50
BB26

CA10

07777
170

0

0

0
1(0000)
10000
0
10000
BD52

(30000)
BB3
30000
BB4
BB47

Q
BB46

0
L
A

BB50
BB45

A

BB32
BB37
BB44

A

BB32
BB36
BB44

A

BB32
BB35
PC2
w1
BB13
BB40
BB
10000
10001
70000
60000
50000
0

0
(30000)
BB35
BB34
BB50
(30000)
0

A

Parameter Format
Op u
00 (No. words < 170g)
TP (par) BB2
RJ BB BB1

Exit

Start

Par.

Set normal bias
Set address
Mask — Q

n of RP

n—>0

1705 - n —> Ay

170, - n —>RP inst.
Reag block

I0A — A

Parity { ; no—» BB32
High

Reread

I0A —A

Parity | ; no—> BB32
Low

Reread

I0OA —A

Parity {

Move bwd one blk.

Print parity error

Stop for reread

Set normal

Exit

Read one blk & stop
Move bwd. one blk.
Low

High

Normal

Mask
12010
Move bwd one blk,
Read one blk. & stop

Read to core ’
RP 0 exitd} throw away

J

31
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address

read
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PC

Nk wh=O

IA

MJ
MJ

TP
QT
ST
TU
SP
PR
SS

YA
RA

i3s3

1J
MJ
RP
PR

CA

PD

0

0
(30000)
PC2
CAS
CA6
PC2
(30000)
0

A

PC10

pC7

L v

PC20

Print (1103A)

(30000)

PC16

(0)

Q
A45
PC20

PC7
52
A

6
PC13

CA7

o

PC7
PC
PC3
PC4
0

Exit

Start

Par. = 0 address n
Set index

Set address

Print one word
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C. Object Program Service Routines

1. Flex Code Print-out

Stored at: TT250-T7272
Operates at: T750-7T71

This routine does not preserve all of HSS,
Function
To print out on-line stored Flex codes.

Calling Sequence

a TP L (Parameter) PR3
+1 RJ PR2 PR
+2 Control returned here

Notes :

No editing is done - therefore all carriage return codes,

etc., should be provided.

Parameter is of form O - u - v, where u = initial
address of stored codes (6 per word)

v = number of words to be printed.

This routine is used by the Object Program Loader, Sections 1
and 2 of Initialization, and by some of the generated routines of

the Object Program,

33



RP

D et et = o
OB WNE=HO OB WND~O

RE
RE

Flex

IA
RP
TP
MJ

TV
TU
1J
MJ
TP
LQ
PR
QT
RS
ZJ
RA
MJ

CA

Regions for Flex Print Routine

Storage address
Operating area

Print-Out (N.B. - Stored at PR; Operates at RP)

(Core Requirement = 22 Locations)

PR77250
RPT50

PR

30021 RP2
PR2 RP

0 (30000)
30000 (30000)
RP1 RP20
RP1 RP6
RP20  RP6
0 RP
(30000) ¢

Q 6

0 Q
RP17  RP21
Q RP21
RP7 RP14
RP6 RP16
0 RP4
1 0

0 77

0 0
PR23

Send down to core

Exit
Parameter
Set up index

34
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2. Object Program Loaders

These routines, one for the 1103A and one for the 1105, perform the
initial loading of data from magnetic tape on Uniservo 1 to High Speed Storage,
and on recognition of a transfer block, transfer control to an address indicated

on the tape.

The tape format on which these routines depend for proper loading of the
Object Program is prepared by the Initialization Generation Phase according

to the requirements of the problem.

The first word of each block has special significance. It either contains

the loading address and word count of the block or a transfer address.

In the former case, the u portion holds the word count (at most 1678) and
v holds the initial loading address, from which as many words as are specified
by the word count are stored sequentially as read from tape. If the word count

is less than 167,, but not zero, the remainder of the block is disregarded.

8!
The transfer word is recognized as the first word of a block because its u

field is zero (or a zero word count). In this case the remainder of the block

is read but disregarded, and control is transferred to the location specified

by the contents of the v field.

For further description of the loading of Object Programs, refer to the
Initialization Generation write-up and its related diagram showing the layout

of the Object Program_tape.
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9¢

Transfer Box 1
From Drum to
HSS

Box 1

Transfer Remainder

Set MJ at O,
Clear Rest of
HSS

v

to HSS

of Object Program _e<zi>
Loader From Drum

Move Uniservo _)@_’ S
et Index
1 Back One to Two

Block

Data Block. Set
up RP-ER to Read
No. Words Speci~

_)@._) Read 1lst
Word of Block

Word Count
u field)=0?

Read Data to
Address Speci-

Set Transfer Address

e @—i from V-Field of 1st
Word into Exit of

fied by Word fied by V of
Count 1st Word
Execute

' Compute No.
of Throwaway

|Words for Block]

Throwaway Reads

and Check Parity

Parity
railure?

Print "READ
ERROR (PARITY).
START FOR RE-
READS."

Subroutine p

Exit

@__) Move Back
One Block

11ey) Mol Jopeo] wexboig 399(qQ - auTINOY 397AIAS YEOTI



Read 1st Block

Set to Set Index Rewind
e Normal [ 2]

Bias

to Two

1

Uniservo

Does Object 0
® Program Senti
el Check?

Print Out: "MOUNT
UNICODE OBJECT

Rewind
PROGRAM ON UNI- Uniservo
SERVO 1."

Yes

& 3 Blkts., of
Tape Handler

of Object Program
Tape (Uniservo 1)
Contains Sentinel

1J: Index=07?

Printout: "READ
ERROR (PARITY).
START FOR REREADS."

(1)

No

. . No
Parity Failure @
?

Yes

®

(°1U0)) IIBYD MOTJ I3pEO] weaboxg 19a(qQ - aurTINOY 99TAIAS VEOIT



W= O

N O WN O

RE
RE
RE
RE
RE
RE

IA
RP

RP
TP
MJ

RP
TP
CA

Regions for 1103A Object Program Loader

DAT7300
PR77250
LE1564
LT1624
SN114

)

Storage address
Flex print routine

Operating area

Address for loading Sentinel block

Object Program Loader (1103A)

DA
30004
DA4
30124
DA10

17776

DA10

DA2 }
2

38
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® o

LD

IA
EF
TP
TP
MJ
EF
ER
QT
ZJ
TV
AT

ER
RJ
MJ
TV
TU
RS
RP
ER
ER
Y/
1J
TP
RJ
MS
RA
EF
MJ
TP
TP
MJ
EF
EF
RP
ER
ER
zJ
1J
TP
MJ
RA
MJ
TP
EJ
TP
RJ
EF
MS
RA
RA
IJ
MJ
CA

DALO

LE7
167

10000
LES
LD10

LE6
30000
10000
LD24

LD3
LD21

10000

LD25
LT1
LE10
PR2
0
LT2
0]
0
LE
LE7

0

0

0
10170
10000
0

LD45
LT1
LE10
0

LT2

0
(SN24)
(LE32)
LEI1
PR2

0

0

LD52
LD33
LE37
0

DA74

El
LT2
LT1
LD4
LE2

LT
LD16
LD13
LD12
30000}
30000
LD17
LD1
LD24
LD21 }
LT
LD23 }

30000}
30000
LD31
PR3

PR }
LD

LE4
LE1
LD3
LT2
LT1
LD37
LE3
LE2
LD43 }
SN

Los2 }
LD52

LD50
PR3
b5 )
LE4
LD35

LD60
PR3 }
PR

LE3

DA
LE36 }
LE36

LD52
LD1

39

Move back one block
Set to normal bias
Set index

Prepare to read one block

Read one word

Save word count

=07

Non-zero so set up Read and Repeat

Read info to Loading Address

Check parity and throw away
Back to read next block
Set transfer address

Determine no. of throw away words
Throw away

Check parity

Print READ ERROR

Change bias
Move back one block

Set to normal bias
Set index

Rewind Uniservo 1

Prepare to Read one block Uniservo 1

Read 1st block, Sentinel + 3 blkts.
of Tape Handler.

Parity error?

Print READ ERROR

Change bias
Try again

Print MOUNT UNICODE OBJECT PROGRAM

Rewind

Increment test instructions



NOo A LN O

—
o=

FOORBRIRIK

O OO

DA74

14
602

NN
[=AV.V)

177
10000

LE12
LE22
45471
04201
04461

NI A
VliacJa

04472
01042
12201
24574
45470
01043
03222
32201
12031
04030
12170
42040
50342
01512
66015
54244

DA134

50000
10001
10000

1T NANNN
PRV VIViV)

10000

LD14
2

4

10
10
22030
21203
53012

a7 AD
&J i da

40130
60312
22030
24545
70334
40614
00403
60104
31230
60424
30457
44545
65127
54430
25451
72201

Normal bias

Move Uniservo 1 back one block
Read Uniservo 1 one block

n wd TTmi -
Rewind Uniservo 1

Change bias

Word count mask

Dummy

Index for parity rereads
Parameter for READ Error
Parameter for wrong tape

CRCR4 R
D A E R
R A (P
I T Y )
A A A S
R T A F
A R E R
D S Vv .
CRCRHY M
N T AU
C 0 D E
B J E C
P R O G
M A ON
E R V O
1 . A A
U NI C
E A O B
C T A P
G R A M
u-advance

D>D>xvac>:zc>gtn<:ra<+>-w:n

=]
DPomoOenNesPDOHCQE -

OO

A
0
R

Flex

j=o)

Flex

=~/

Excess Three

Index for Sentinel check

40



18%

Transfer Box 1
From Drum
to HSS

Move Uniservo
1 Back One

Block

<::)_; Read 1st Word Word Count No
of Block (u field)=0?

Box 1 Transfer Remainder
Set MJ at O. of Object Program
—>IClear Rest of [~]Loader from Drum -9(::>
HSS to HSS
TCU2? Set Normal Set Index €,<::)
Bias for to Two
TCUl
[ —=
—~XEE—-€> Set Normal
Bias for
IC 12
Data Block. Set
up RP-ER to Read
No. Words Speci-[—> l}\ead Datg to.f. e
fied by Word ddress Specified
Count by v of 1st Word

Yes

Set Transfer

Address from v
(::)**’ field of 1st word A

into Exit of
Subroutine

Compute No. of Execute Throw-
' Throwaway Words away Reads and

for Block

Check

Parity
or Sprocket
Failure?

Parity

Index = 07?

(PARITY OR

FOR REREADS."

Print: "READ ERROR

SPROCKET .) START

Move Tape on
Uniservo 1 Back
One Block

11ey) MOT4 Iapeo] weaboxg 308fqy - aurINOY 991AI8S GOTI



(47

No | Set Tape Param-
TCcu2? eters for TCUl
(Includes Normal

Set Index Set
to Two Bypass

“:’ Set
Bias

Bias)
Yes Set Tape Para-
meters for TCIR2
(Includes Normal
Bias)
Read 1st Block of
. Object Program
> sgew;nil —>{ Tape (Uniservo 1).
v Contains Sentinel

Handler

& 3 Blkts. of Tape

Parity or
Sprocket
Failure?

Yes

S0

Print Out: "MOUN]

Does Object
Program
entinel Check

Yes

Index = 07?

No

UNICODE OBJECT
PROGRAM ON UNI-~
SERVO 1"

Printout: "READ
ERROR (PARITY OR

Rewind
Uniservo 1

Yes_| SPROCKET). START
FOR REREADS."

Change °
Bias

(*1u0)) 1aey) Mol4 Iapeo] weaboxg 19a(qQ - aurinoy 891AIaS GOII



WN—=O

~NO U WN-~O

RE
RE

RE
RE
RE
RE

IA
RP
TP
RP

MJ
RP

TP
CA

DA77300
PR77250

LD1500
LE1575
LT1645
SN114

DA
30004
DA4
30145
DA10

17776

DA10

Regions for 1105 Object Program Loader

}

Storage address
Flex print routine

Operating area

Address for loading Sentinel block

Object Program Loader (1105)

0
0

LD40

LD
2
0

DA2
2

}

43

Clear one bank of core



IA
EF
MJ
TP
MJ
TP
EF
TP
EF
EF
ER
QT
ZJ
TV
AT

ER
RJ
MJ
TV
TU
RS
RP
ER
ER
YA
1J
TP
RJ
MS
RA
EF
MJ
MJ
RP
TP
RP
TP
TP
EF
EF
EF
EF
RP
ER
ER
YA
1J
TP
MJ
RA

LT3
LD4
LT2
LDS
LT2
LT2
LT1
LTS
LT4

LT
Ln22
LD17
LD16
30000
30000
LD23
LD1
LD30
LD25
LT

LD27 }
A

A
30000}
LD35
PR3

PR

LE12
LT3
LD7
LD43
LD45 }
LT2
LD45 }
LT2
LT1
LTS
LT2
LT6
LT4
LD54 }
SN

LD63
LD61
PR3 }
LD66
LE12

Move back one block
TCUl or TCUR2?
Set normal bias for TCUl

Set normal bias for TCU2

Set Bias

Set Index

Set Bypass

Prepare to read one block

Read one word

Set word count into temp.

= 0?

Non-zero, so set up Read
and repeat

Read info to loading address

Check parity and throw away
Back to read next block
Set transfer address

Determine no. of throw away words
Throw away

Check Parity
Parity failure
Print READ ERROR

Change bias
Move back one block

TCU1l or TCL2?
Set TCUl parameters

Set TCU2 parameters

Set Index

Set Bypass

Set Bias

Rewind Uniservo 1

Prepare to read first block

Read 1lst block, Sentinel + 3 blkts,

Tape Handler

Parity or sprocket error?

READ ERROR
Change bias

44

of



62
63
64
65

67
70
71

73
74

MJ
TP
EJ
TP
RJ
EF
MS
RA
RA
1J
MJ
CA

0
(SN24)
(LE42)
LE17
PR2

0

0
LD63
LD64
LE47
0
DA105

LD47

LD71
PR3
PR
LTé6
DA
LE46
LE46
LD63
LD1

Try again

Print MOUNT UNICODE OBJECT PROGRAM

Rewind

Increment test instructions

To continue loading

45



Pt et et et et
AW~ OB R WN~=O

CONDDDNDNDNDND NN -~
O~NTNAEWNHOG

W W
DN

[N IS
[4) B~ %)

]
[« 30N e

1o -G TN
G O N

o
-~ O

(o)
cggey

(=}
p—

OO*D%OO%OBSB

50000
10001

10000
4000

10000
50000
10001
10000
4000

10000
10000

LD20

12

10

22030
21203
53012
40312
20316
25742
40130
60312
22030
24545
70334
40614
00403
60104
31230
60424
30457
44545
63127
94430
25451
72201

Normal bias

Move Uniservo 1 back one block | TCUl
Read Uniservo 1

Buffer 1 hypass

Rewind Uniservo 1

Normal bias

Move Uniservo 1 back one block
Read Uniservo 1 TCU2
Buffer 2 bypass

Rewind Uniservo 1

Change bias

Word count mask

Dummy

Index

Parameter for Read Error

Parameter for Wrong Tape on Uniservo 1

-

CRCR® R E A
DAERT RO

R A (P AR

I TYAOR

A S PROC Flex
K ET ) ¥V .

O A M ST A

R T AF OR

A RERE A

D SV . CRCR
CRCR» M 0 U

N T A UNI Flex
C 0DEAO

B JECT A

PR OGT R A

M A ONAS

E RV 0 A

1 . A A CRCR
UNICUOTD XS-3
E A OB J E
CTAPU RO

G R A M . A

u-advance

Index for Sentinel check

46



2, LIBRARY ROUTINES






6V

00004
00005
00006
00007
00010
00011

00012
00013
00014
00015
00016
00017
00020
00021
00022
00023
00024
00025
00026
00027
00030
00031
00032
00033
00034
00035
00036
00037
00040
00041
00042

00004
00005

00007
00010
00011

00012
00013
00014
00015
00016
00017
00020
00021
00022
00023
00024

00026
00027
00030
00031

00033
00034
00035
00036
00037
00040
00041
00042

45
37
45

55
51
47
75
11
11
11
11
11
23
11
11
23
11
11
11
11
11
75
53
31
37
37
45
54

a.

01316
01342
01343
01506
01507

01676
01677
32000

0067
256
02257
31000

00663
00533

00622
00046

P< DG e D Dd D DY D D DX K B D D D DK D DX D D D DY D D DE B D B D De D D Dd D

2.

Library Routines

Unicode Librarian Symbolic Listing

fe-—
OO0 ONCUTB W

bttt
0o DO

[
/=S

et
W

ot
o

=]
N

]
>

ot
N=]

[
O

[\S2\)
wn

N
S

N
[$,}

[\
o

X)
X

n
&

N
0

W w
N »

w
1SN

e
=

w
i

“- @ @ -

t

W e e @ @ e M W @B B N W e W W W e W W e e @ e @ w® w e e

ALARM
EXIT
PAR1
PAR2
PAR3
RTN
ENTRY

LA I I I R I A e e I I T I B . T T T

SUB
INOUT
MJ
ALARM
MJ

EQUALS

QT
ZJ
RPV
TP
TP
TP
TP
TP
RS
TP
TP
RS
TP
TP
TP

TP
RPV
Qs
Sp
RJ
RJ

MJ

WFUAOS
'3

® @ @ @ e -

,60000)B
.C1
PAR1
S1
1600
,C2

,C3

C4

,C5

C6
+BF+122
L7

.C8
BF+242
C3

.C9
C10
Cl11
,C12

.8

C13
1
+«MTWREX
«MICHEX

VA

+UNICODE LIBRARIAN

.
IS INPUT SERVO ZERO

.
+YES-LOAD BUFFER

® W @ @ e e @ © @ W @ w e

+SET SERVO NUMBERS

A
WRITE DUMMY LIBRARY
®
+CHECK DUMMY LIBRARY

"SET SERVO NUMBERS

A APANPAAAIA AN AN AAANAADAADANSBAAY



0S

00043
00044
00045
00046
00047
00050
00051

00052
00053
00054
00055
00056
00057
00060
00061
00062
00063
00064
00065
00066
00067
00070
00071
00072
00073
00074
00075
00076
00077
00100
00101
00102

00103

00104

00043
00044
00045
00046
00047
00050
00051

00052
00053
00054
00055
00056
00057
00060
00061
00062
00063
00064
00065
00066
00067
00070
00071
00072
00073
00074
00075
00076
00077
00100
00101
00102

00103

00104

11
75
53
54
75
53
31

37
31
43
11
31
55
61
41
17
17
17
11
45
11
55
51
47
23
55
51
47
21
21
21
11

31

37

00433
10004
32000
00007
10004
32000
00474

00565
01342
00422
00436
00477
31000
00000
32000
00000
00000
00000
00437
00000
01510
00007
00440
00073
01510
00010
00440
00077
01510
00521
00522
01510

00474

00543

31000
00046
00667
32014
00051
00663
00000

00555
00000
00067
31000
00000
00006
31000
00057
00660
00670
00665
31000
00005
00520
31014
00521
00074
00474
31014
00522
00100
00474
00504
00504
00523

00000

00533

el T Tl ]

D¢ < < P DG PG P X P pd G D B DG DG d i DX G

»d

»<

35.
36.
37.
38.
39.
40.
41.

42,
43.
44.
45.
46.
47,
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62,
63.
64.
65.
66.
67.
68.

. @ W @ ® @ -

“- W ® @ W W @ @ @ @ W W @ W W W @ W W @ W W W @ -

S2

ALARM1

S3

.- © @ @ @ @ -

*® @ W W W @ @ @ @ W @ W @ @ @ w W W W G € W @ @ @

-

TP
RPV
QS
LA
RPV
QS
Sp

RJ
SP
EJ
TP
Sp

PR
1J
EF
EF
EF
TP
MJ
TP
LQ
QT
ZJ
RS
LQ
QT
zJ
RA
RA
RA
TP

SP

RJ

C12
4

’A
+PAR1
4

2V

,MTRDEX
+BF+20
€3
15
.\

10

]

A

\ ]

]

\]
'C 16

?
,BF+122
\PAR1
17
JL+1
\BF+122
\PAR2
,C17
JL+1
,BF+122
T2

T3
+BF+122

2V

+MTWREX

1Q

JL42
MTRDFW
A+12
L2
MIWRIT
0

,MTREAD
1S3

Q
,0
6
Q
=2
.MTNOBI
MTINRW
MTOURW
Q
+ALARM
T1
W0+12
T2
\L+2
2V
0+12
I3
JL42
2V
120V
J20V
T4

0

«MTWRE1

- ® @ @ @ -

+READ TAPE AND CATALOGUE
(LABELS)

\ ]
+ALARM IF NO TAPE LABEL

- @ @ @ @ W e w e e -

+STORE WORD COUNT
+REVISE WORD COUNT

A
1]
v
]
'
’
8
\ ]
T

+STORE REVISED WORD
COUNT

WRITE TAPE AND
CATALOGUE LLABELS

Fr-y < R PR AL PP APPSR R TR L H AR LN



16

00105
00106
00107
00110
00111
00112
00113
00114
00115
00116

00117
00120
00121
00122
00123
00124
00125
00126
00127
00130
00131
00132
00133
00134
00135
00136
00137
00140
00141
00142
00143
00144
00145
00146
00147
00150

00151

00105
00106
00107
00110
00111
00112
00113
00114
00115
00116

00117
00120
00121
00122
00123
00124
00125
00126
00127
00130
00131
00132
00133
00134
00135
00136
00137
00140
00141
00142
00143
00144
00145
00146
00147
00150

00151

31
73
47
21
31
75
11

37
55

51
47
35
11
11
55
51
47
21
41
11
11
11
11
23
41
37
11
11
11
11
11
11
15
16
11

55

00520
00504
00110
00520
00520
12000
00421
00565
00115
00007

00502
00121
00443
00011
00477
31000
00420
00130
31000
00524
31000
00442
00445
30000
00134
00526
00137
00447
00450
00440
00441
00504
00451
00452
00452
30000

30000

00000
00520
00111
00473
00000
00114
01316
00555
00116
31030

32000
00132
00525
31000
00524
00006
32000
00127
00420
00124
00524
00526
00134
30000
00446
00134
00140
00527
00530
00531
00526
00514
00150
00151
00154
30000

32000

Fa i i T i ]

DG D e Dd D D DG < PG PG DG DG pd D DK DG pd A DK DX B pd g 4

69.
70.
T1.

73.
74.
75.
76.
7.
78.

79.
80.
81.

83.
84.
85.

87.
88.
89.
90.
91.
92,
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.

- @ ® W ® @ @ @ @ -

W e @ W W W W W W M @ @ W W @ W @ @ @ P W W W W W @ -

S4

S5

Sé6

ST

S8

S9

® @ @ @ W @ @ @ e e

@ @ @ W ® W W W@ W W @ @ W W B W W W @ @ W W @ W e w =

Sp
DV
YA
RA
SP
RPV
TP
RJ
RJ

QT
zJ
AT
TP
TP
LQ
QT
ZJ
RA
1J
TP
TP
TP
TP
RS
1J
RJ
TP
TP
TP
TP
TP
TP
TU
TV
TP

t
+I1
L2
W1V

t

L2
+BF
+MTREAD
NE
Q124

'A
1S6
T6

JL+1
T8
.79
,T10
7
+ADDCWD
'S9
,L+3
JL+5
JFILL
'A

+READ CATALOGUE

- W w @ ® 9 ® e

+GENERATE CATALOGUE
ITEM

. ® @ ® @ 9 @ ® ® e e

+GENERATE NEW CATALOGUE

€ @ W W W W @ @ @ @ @ w * 9 =

P PR AP A AL RN AR PR A A ADRAHHAS A AR



4

00152
00153
00154
00155
00156
00157
00160
00161
00162
00163
00164
00165
00166
00167
00170
00171
00172
00173
00174
00175
00176
00177
00200
00201
00202
00203
00204
00205
00206
00207
00210
00211
00212
00213
00214
00215
00216
00217

00152
00153
00154
00155
00156
00157
00160
00161
00162
00163
00164
00165
00166
00167
00170
00171
00172
00173
00174
00175
00176
00177
00200
00201

00203
00204
00205
00206
00207
00210
00211
00212
00213
00214
00215
00216
00217

43
51
35
51
43
43
21
21
21
37
75
21
37
16
16
11
31
35
16
16
45
21
43
16
75
11
37
37
31
73
47
21
31
37
31
37
11
31

00421
00530
00526
00531
00522
00521
00526
00150
00154
00163
20002
00150
00166
00150
00154
00524
00526
00525
00164
00176
00000
00514
00522
00150
10004
00421
00166
00205
00523
00504
00211
00532
00532
00543
00473
00565
00523
00473

00177
32000
30000
00514
00166
00164
00527
00474
00474
00164
00150
00475
00167
00171
00173
30000
00000
30000
00163
00166
00160
00527
00167
00203
00204
30000
00166
00206
00000
00532
00212
00473
00000
00535
00000
00555
01320
00000

PG D D B Dd D < Dd DA Dd DA B DA D D D B4 DA B DA DG B D D D D D Dd D e Dd D Dd DG 4 d

106.
107.
108.
109.
110.
111.
112,
113.
114.
115.
116.
117.
118,
119,
120.
121,
122,
123.
124,
1235.
126.
127.
128,
129,
130.
131.
132,
133.
134.
135.
136.
137.
138.
139.
140.
141.
142,
143.

™ @ W W W W W W @ W W @B W @ W B @ @ @ @ W O W W W W @ W @ @ W @ W@ ® ® @ - -

S10

S11

S12

S13

, EJ
« QT
, AT
QT
EJ
EJ
RA
RA
RA
RJ
RPU
RA
RJ
TV
TV
TP
SP
AT
TV
TV
MJ
RA
EJ
TV
RPV
TP
RJ
RJ
SP
DV
ZJ
RA
SP
RJ
Sp
RJ
TP

-

@ @ B W B @ P W @ @ @ @ @ @ W W @ W W @ @ @ @ @ @ W @ @ @ ® @ @ @

192]
e ]

'Tlo

+S9+4

1S11

+ 120V
oLt+1
+I11
+T11
+MTWREX
W1V
+MTRDEX

T4
AV

'S12

+FILL
+ADDCWD
S11

'S 10+4
I8

W2V

12V
L+l
'S9

JL+1
L2
L+3
FILL

1 ]

JFILL
,S10+3
,S11
,S10
,T8
yS11+1
JL42
(L2
FILL
\S11
(L+1

]

«T11
L2
11V

'
+MTWRE2

MTREAD
\BF+2

\J
1 4
*
4
*
*
\J
4
]
*
*
*
*
t
*
*
?
?
*
\]
b 4
]
t
\J
4

*
'
'
+WRITE NEW CATALOG
*

*

.

'

1]

+READ OP FILE LABEL

+SET REVISED WORD COUNT
WRITE OP FILE LABEL

PO AP APRAANDOD AR ANLTRAAARDARHADAHNALLAHAN



€S

00220
00221
00222
00223
00224
00225
00226
00227
00230
00231
00232
00233
00234
00235
00236
00237
00240
00241
00242
00243
00244
00245
00246
00247
00250
00251
00252
00253
00254
00255
00256
00257
00260
00261
00262
00263
00264

00265

00220
00221
00222
00223
00224
00225
00226
00227
00230
00231
00232
00233
00234
00235
00236
00237
00240
00241
00242
00243
00244
00245
00246
00247
00250
00251
00252
00253
00254
00255
00256
00257
00260
00261
00262
00263
00264

00265

37
37
55
51
55
52
11
42
45
55
45
55
55
55

55
11
11
15
16
11
11
11
21
21
21
41
37
37
11
16
11
37
37
31
37
31

37

00543
00115
00007
00453
00010
00464
00435
00506

00525
00000
00527
00530
00531
00521
00522
00444
00454
00455
00452
30000
30000
31000
00244
00245
00246
00526
00253
00137
00465
00474
00466
00205
00253
00532
00543
00473

00565

00535
00111
31025
00524
31022
00524
31000
00231
00056
00017
00233
00017
00017
00017
00017
00017
00526
00245
00244
00246
31000
30000
30000
00475
00472
00474
00244
00254
00132
00526
00526
00514
00145
00240
00000
00535
00000

00555

P4 e e Dd D D D D DA D D D Dd D e D D D Dd D K DY D D D D DG D DD DX D DG DG P D 4 4

144.
145.
146.
147.
148.
149.
150.
151.
152.
153.
154.
155.
156.
157.
158.
159.
160.
161.
162.
163.
164.
165.
166.
167.
168.
169.
170.
171.
172,
173.
174.
175.
176.
177.
178.
179.
180.
181.

W @ e @ W @ @ B B W W W W W W W W W W W W W W B W W W @ W W W W W W W ® O =

S14

S15

W w e B @ W e B W B W W B 4 @ W W W W W W W W W W W e W W W W W W P W W S

+MIWREX
|SS
+PAR1
+C30
«PAR2
'K7
C14
013V

+T6

vT10

K9
S13
S15
'Tll
+MTWREX
W1V
+MTRDEX

MTWRE2
|S4
0421
I5
Q+18
5

Q

JL42
+ALARM1-4
15
'S13+22
15

v15

'15

15

15

WI7
L+4
L2
L+3

Q
\FILL
JFILL
20
K13
2V
L-6
JL+1
+S6

oI7

I7
+ADDCWD
S8
S14

*
+MTWRE2
10
+MTREAD

+READ OP FILE
+GENERATE OP FILE ITEM

- W @ W @ W w® =

«GENERATE NEW OP FILE

. W B @ @ @ @ @ @ W @ @ W W @ @ W w e B @

WRITE NEW OP FILE

.
+\READ SUBROUTINE LABEL

A PRALH DR RAALH D AR ANH AR PBPRHBHARALHAHARSHAHAR



2%

00266
00267
00270
00271
00272

00273

00274
00275
00276
00277
00300
00301
00302
00303
00304
00305
00306
00307
00310
00311
00312
00313
00314
00315
00316
00317
00320
00321
00322
00323
00324
00325
00326
00327
00330
00331

00266
00267
00270
00271
00272

00273

00274
00275
00276
00277
00300
00301
00302
00303
00304
00305
00306
00307
00310
00311
00312
00313
00314
00315
00316
00317
00320
00321
00322
00323
00324
00325
00326
00327
00330
00331

31
37
11
11
11

51

51
51
11
51
51
51

55
21
21
37
31
43
45
31
22
31
32
32
35
55
11
23
11
11
11
11
55
51
47

00473
00543
00465
00465
00007

00457

00460
00462
00010
00457
00463
00464
00511
00514
00511
00514
01222
00507
00514
00000
00513

00512
00510
01317
00461
00512
31000
01317
00515
00473
00011
00477
01323
00420
00333

00000
00535
00507
00510
31000

00511

00512
00513
31000
00514
00515
00516
00033
00033
00466
00466
01141
00000
00312
00354
00025
01317
00003
00000
00000
01316
00030
01321
00516
01320
01322
01323
01324
00006
32000
00332

Pl P < ]

D D B D D DG DA Dd D P Bd D D D g D Dl D g PG D DR DG D X DG K S »d

182,
183.
184.
185.
186.

187.

188,
189.
190.
191.
192,
193.
194.
195.
196.
197.
198.
199,
200.
201.
202.
203.
204.
205.
206.
207.
208,
209,
210.
211.
212,
213.
214,
215.
216.

217.

- @ @ @ -

® @ @ @ W W W W @ W W @ @ W W P @ W W @ @ W ® @ @ W e ° @

o
—

oo
[\

-

@ ® ® @ ® @ W W @ @ @ NN B @ e W W W @ @ @ % * @ ® * @ W e =

SP
RJ
TP
TP
TP

QT

QT
QT
TP
QT
QT
QT
LQ

RA
RA
RJ
Sp
EJ
MJ
Sp
LTL
Sp
SA
SA
AT

TP
RS
TP
TP
TP
TP
LQ
QT
ZJ

W1V
MIWREX
K8

K8
+PAR1

K2

+K3

K5
+PAR2
K2

K6

K7
+DELCWD
+ADDCWD
+DELCWD
+ADDCWD
+ICWDC
+ADDCWD

A

,NOWDS
1
+INPUTS
,OCWDC
+BF+1
K4
+INPUTS
Q
WBF+1
QNP
V1V
\PAR3
V5V
BF+5
C1

L2

.0
+MTWRE2
+ICWDC
+OCWDC
Q

+DELCWD

,INPUTS
,NOWDS
Q
,ADDCWD
,ONP

'P

27

27

K9

K9
\HSPE1
\0

JL42

,B5

'2 1
BF+1
3

0

WRITE SUBROUTINE LABEL

'

(PRESET INPUT AND OUTPUT

» CWD COUNTERS

\EXTRACT INFO FROM
PARAMETERS

- @w W @ @ @ ® @ ® ® * -

+IS ROUTINE TO BE ADDED
NO
YES-SET UP PRELUDE

]
*
v
1]
.
A4
1 4
*
*
1 4
\]
*
?
1]
\
A
A

$
$
$

$

PHA PR AP PNLHRRARLRAARLALHLS PRI NLNLASN



(4]
8}

00332
00333
00334
00335
00336
00337
00340
00341
00342
00343
00344
00345
00346
00347
00350
00351
00352
00353

00354
00355

00356
00357

00360
00361
00362
00363
00364
00365
00366

00367
00370
00371
00372
00373

00374

00332
00333
00334
00335
00336
00337
00340
00341
00342
00343
00344
00345
00346
00347
00350
00351
00352
00353

00354
00355

00356
00357

00360
00361
00362
00363
00364
00365
00366

00367
00370
00371
00372
00373

00374

21
41
21
11
53
53
21
75
11

75
11
21
73
47
21
31
37

31
37

31
43

11
51
73
47
21
31
43

21
11
53
21
37

23

31000
01324
00510
00462
00513
00513
00341
10000
00421
01222
30000
60000
00513
00505
00351
31000
31000
00543

00473
00565

01316
00431

00467
01316
00504
00364
00517
00507
00511

00507
00470
00510
00510
01222

00517

00473
00327
00456
31000
00341
00344
00505
00343
01324
01156
00346
01324
00501
31000
00352
00473
00000
00535

00000
00555

00000
00407

31000
32000
00517
00365
00473
00000
00401

00456
31000
01316
00456
01156

00473

PGS D D Dd D D D D D D D Dd DA D < e

< »< <

> Dl P pd pd ]

P4 D Dl pd e

218,
219.
220.
221.
222,
223.
224,
225.
226.
227.
228.
229,
230.
231.
232,
233.
234.
235.

236.
237.

238.
239.

240,
241.
242,
243.
244,
245.
246.

247.
248,
249,
250.
251.

252,

® B W @ @ @ @ @ W @ @ W @ @ w @ W -

- ®w @ w @ @ -

" @ @ ® o

B3

B4

B35

® @ @ 9 e @ @ @ @ ® @ @ ® @ @ e w =

- ® @ @ @ @ -

. @ @ @ =

RA
1J
RA
TP
QS
QS
RA
RPV
TP
RJ
RPB
TP
RA
DV
zJ
RA
SP
RJ

Sp
RJ

Sp
EJ

TP
QT
DV
A
RA
SP
EJ

RA
TP
QS
RA
RJ

RS

Q
BF+6
+OCWDC
K5
+NOWDS
«NOWDS
B3

.0

G2
JHSPEX
1 4

«RTN
NOWDS
,1200
L1
+Q

Q
MTWREX

W1V
«MTRDEX

BF
C10

K10
BF
120V
L1
+TEMP1
+1CWDC
+DELCWD

+ICWDC
K11

+OCWDC
+OCWDC
HSPEX

+TEMP 1

1V
\B2

K1

Q

\B3

\B4
,120U
L+2
\BF+6
JHSPE2
L2
\BF+6
Q

L2
W1V

0
MIWRE2

,0
MTREAD

0
BT

Q

A
yTEMP1
L2
W1V

'0

'B6

K1

'Q

\BF
K1
HSPE2

dV

L
1]
L
]
]
*
L

WFILL BUFFER WITH Z CODE

- @ ® @ @ @ @ e e

WRITE ROUTINE ON OUTPUT
TAPE

L]
«READ 1 BLOCK FROM
INPUT TAPE

A

IS THIS END OF ENTRY
» BLOCK

NO

-

® ® @ @ a

+IS ROUTINE TO BE
DELETED

- @ @ =

P AP B PR AR & A A %%M%%%*M%ﬁ-&%%%%%%%



9%

00375
00376
00377

00400
00401
00402
00403
00404

00405
00406
00407

00410
00411
00412
00413
00414
00415
00416
00417
00420
00421
00422
00423
00424
00425
00426
00427
00430
00431
00432
00433
00434
00435
00436

00437

00375
00376
00377

00400
00401
00402
00403
00404

00405
00406
00407

00410
00411
00412
00413
00414
00415
00416
00417
00420
00421
00422
00423
00424
00425
00426
00427
00430
00431
00432
00433
00434
00435
00436

00437

37
21
37

45
23
11
53
17

21
45
11

75
11
31
37
17
37
37
45
00
74
01
01
46
26
01
31
65
30
01
00

31

31

00565
00517
00543

00000
00517
00471
00517
00000

00507
00000
00432

10546
00421
00476
00543
00000
01222
00635
00000
00000
74747
01463
66245
34250
24660
01015
34463
67255
50270
30506
00001
00000
03122
03041

26343

00556
00473
00535

00307
00473
31000
00672
00672

00456
00307
01317

00412
01320
00000
00535
00670
01250
00622
00006
00077
47474
42501
23001
10101
10101
15201
00104
46650
15131
65473
70000
40000
22404
11423

03762

Fa Tt T ] »< < e

el o o]

D e D D Pd DA DG Pd DG pd D P pd K pd PG DG D 4 D d B d 4

253.
254.
255.

256.
257.
258,
259.
260.

261.
262 .
263.

264.
265.
266.
267.
268.
269.
270.
271.
272,
273.
274,
275.
276.
277,
278.
279.

281.
282.
283.
284,
285.
286.

287.

@ ® @ @ @ W@ ® @ @ ® @ W @ @ W W @ e ® ® ® w =

B7

C1
c2
C3
C4
C5
Cé6
C7
Cc8
c9
C10
Cl1
C12
C13
C14
C15

C16

@ ® ® ® ® W W W @ @ @ ® @ w w w ® W W W e w °

RJ
RA
RJ

MJ
RS
TP
0S
EF

RA
MJ
TP

RPV
TP
Sp
RJ
EF
RJ
RJ
MJ

B74
BO1
BO1
B46
B26
BO1
B31
B65
B30
BO1

B31
B06

B31

+MTRDEX
+TEMP1
+MTWREX

1]
+TEMP 1
K12
+TEMP1

+ICWDC
A
C11

1358
1C2

W3V
+MTWREX

A
HSPEX
+MTCHEX

*

14747
101463
166245
134250
124660
101015
134463
167255
150270
130506
vl

*
103122
y03041

126343

MTREAD+1
W1V
+MTWRE2

Bl

|1V

Q
MVFWIN
+MVFWIN

1K1
Bl
.BF‘*'].

L2
«BF+2
+0
+«MTWRE2
+«MTINRW
HSPE3
{MTCHEK
EXIT
'77
147474
+42501
»23001
+10101
210101
+15201
+00104
+46650
+15131
165473
+ 70000
+40000
122404
.11423

+03762

- @ @ @ e -

«READ REST OF ROUTINE

«WRITE ROUTINE TO OUTPUT
TAPE

- @ ° -

«MOVE PAST ROUTINE TO
BE DELETED

t

+
WRITE END OF ENTRY
BLOCKS TO OUTPUT TAPE

yCHECK OUTPUT TAPE

+CONSTANTS

@ 9 @ @ P e B W W 9 @ e e e

P LR PP AP AR PH AR A A R PH BN R4



00440
00441

00442
00443
00444
00445
00446
00447
00450
00451
00452
00453
00454
00455
00456
00457
00460
00461
00462
00463
00464
00465
00466
00467
00470
00471
00472
00473
00474
00475
00476
00477
00500
00501
00502
00503
00504
00505

00440
00441

00442
00443
00444
00445
00446
00447
00450
00451
00452
00453
00454
00455
00456
00457
00460
00461
00462
00463
00464
00465
00466
00467
00470
00471
00472
00473
00474
00475
00476
00477
00500
00501
00502
00503
00504
00505

00
00

00
00
00
11
00

00
11
00
00
11

00
77

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00000
00000

00000
00000
00000
03313
00001

00000
00000
01320
01321

00000
01317
01316
00010
70000
00000
50000
07777
07777
00000
00200
00170
00000
07770
00000
00002

00000
00000
00002

00000
00000
00000
00006
00000
00000
00000
00170

07770
00200

01775
50000
00776
03315
00001
00010
50007
01316
01317
07777
01316
00000
00000
00000
70000
00006
00000
T
00777
00000
00000
T
00000
o777
00002
00001
00002
00000
00003
00005
00006
00000
00007
00017

00170
00000

PUDd D D DE D D D D DA D DG D D D DA D D B D D D D D D D D B D D D D e D D D e

288.
289,
290.
201.
292,
203.
294,
295.
296.
297.
298.
299,
300.
301.
302.
303.
304.
305.
306.
307.
308.
309.
310.
311.
312,
313.
314.
315.
316.
317.
318,
319.
320.
321.
322,
323.

324.
325.

@ W W @ @ @ @ w® % @ @ @ @ @ @ @ W W W W W W @ T W@ W W @ W @ @ ® « @ -

-

- -

C17
C18
C20
C21
c22
C23
C24
C25
C26
Cc27
c28
C30
C32
C33
K1

K3
K4
K5
K6
K7
K8
K9
K10
K11
K12
K13
v
2V
20
3V
5V
6V
6U

15V
120V
120U

BOO
BTT
BOO
BOO

DO mO R W W™

-« @ @ ° -

+BF+1021
vl

]

'
+BF+2
+BF+3

)

+BF+1
+BF
100010
» 70000
+00000
+20000
17T
VITTT

'
1200
1170

W 7770
\J
2
A
2
A

A
16
’

.

A

120

V1770
+200
1021
+50000
210
+BF+1023
v1

110
+00007
+BF
+BF+1
WOTTT
,BF

00000
100000
» 70000
00006
v00000
WOTTTT
W77
+00000
+00000
WOTTTT7
+00000
WOTTT
2

@ W @ @ W % @ W @ @ @ W W wa W W ® @ W @ W @ W w W @ W W W W @ O W W @ @ @

-

LA AN R AR A AP APDHRPL AR AR DAPDOARLYS LD AL



8¢S

00506
00507
00510
00511
00512
00513
00514
00515
00516
00517
00520
00521
00522
00523
00524
00525
00526
00527
00530
00531
00532
00533
00534
00535
00536
00537
00540
00541
00542
00543
00544
00545
00546
00547
00550
00551
00552
00553

00506
00507
00510
00511
00512
00513
00514
00515
00516
00517
00520
00521
00522
00523
00524
00525
00526
00527
00530
00531
00532
00533
00534
00535
00536
00537
00540
00541
00542
00543
00544
00545
00546
00547
00550
00551
00552
00553

00
00
00

00
00

00

00
00
00
00

00

00

11
11
16
15
17
11
41
17
45
21
21
21
31
75
32
11
75

00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00674
00674
00673
00673
00000
32000
00714
00000
00000
00554
00551
00712
00713
20170
30000
32000

01001
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00000
00712
00713
00554
00551
00663
00714
00544
00657
30000
00701
00702
00675
00000
00552
00000
00713

10170 00541 X

PG Pd D Dd DA DA DG D DK D D D D D DG DK DG DA DG DK D D DG P D DK DK DG D D D D D D D e D4

326.
327.
328.
329,
330.
331.
332.
333.
334.
335.
336.
337.
338.
339.
340.
341.
342,
343.
344.
345.
346.
347,
348,
349.
350.
351.
352.
353.
354.
355.
356.
357,
358.
359.
360.
361.
362,
363.

® @ W 9 @ @ W W W @ @ W @ W W W W W W W W W W W @ W @ @ @ W W W W B W W W

T10
T11
MTWRE1 ,

\J
MIWREZ2,

-

MIWR1

MTWREX
MIWR2

MIWR3

® @ @ @ @ @ @ @ @ 9 © -

TP
TP
TV
TU
EF
TP
1J
EF
MJ
RA
RA
RA
SP
RPU
SA
TP

« RPV

@ @ W @ @ W W @ @ @9 @ @ W @ @ W W W ® @ w

+MTBLKS
{JMTSUM
+MTEW
«MTWR3
+MTWRIT
MTIND1
JMTWR2
MTSTOP
+FILL
MT120V
MT120U0
WMT1V
.0

JL+2

+0
JMISUM
+MTWR1

+TEMPORARIES

- @ @ @ @ @ W @ @ @ © W@ W @ @ @ € @ w

«ENTRY 1 WRITE MAG TAPE

*
ENIRY 2

- @ 9 ® =

«EXIT FOR WRITE MAG TAPE
A
*
?
?
A
A
?

]

APRAPAPA AR ARARA P AP ARAB A AR ARARA AR AAHSH A AR



00554
00555
00556
00557
00560
00561
00562
00563
00564
00565
00566
00567
00570
00571
00572
00573
00574
00575
00576
00577
00600
00601
00602
00603
00604
00605
00606
00607
00610
00611
00612
00613
00614
00615
00616
00617
00620
00621

00554
00555
00556
00557
00560
00561
00562
00563
00564
00565
00566
00567
00570
00571
00572
00573
00574
00575
00576
00577
00600
00601
00602
00603
00604
00605
00606
00607
00610
00611
00612
00613
00614
00615
00616
00617
00620
00621

77
16
11
47
17
11
41
17
17
45
21
75
76
76
47
41
15
11
31
27
54
61
44
31
44
17
45
17
21
45
17
21
45
17
23
37
17

45

10000
00673

00560
00000
00677
00714
00000
00000
00000
00570
10170
10000
00000
00573
00715
00710
00703
00704
32000
32000
00000
00603
30000
00062
00000
00000
00000
00606
00000
00000
00606
00000
00000
00606
00617
00000

00000

30000
00570
00714
00565

00667

00715
00566
00657
00660
30000
00701
00571
30000
32000
00561
00605
00603
31000

00705
00006
32000
00600
00044
00600
00671
00607
00661
00676
00617
00662
00676
00617
00660
00700
00620
00667
00567

D Dd De D D B DL DE DL DL D DL D D Dd Dl DL B D D D D DU D Dd DA D< D Dl B4 D P D P

364.
365.
366.
367.
368.
369.
370.
371.
372.
373.
374.
375.
376.
377.
378.
379.

361.
382.
383.
384.
385.
386.
387.
388.
389.
390.
391.
392,
393.
394.
395.
396.
397.
398.
399.
400.
401.

MTEW ,
MTREAD,

MTRD1

MTRDEX
MTRD2

MTER

MTRD3

MTRD4

MTRDS

€@ @ W W W @ w W W @ W W @ @ W @ W W W W W ® G @ B B P P D S S PSP S =

EWB
TV
TP
ZJ
EF
TP
1J
EF
EF
MJ
RA
RPV
ERB
ERA
ZJ
IJ
TU
TP
SP
cC

PR
QJ
SP
QJ
EF
MJ
EF
RA
MJ
EF
RA
MJ
EF
RS
RJ
EF

MJ

t

+MISET

Lt1

'
«MTRD4+1
'

v
+MTRD4+1

+FILL
«MTER
+MTIND1
+MTRDEX
+MTRDFW
+MTIND2
+MTRD2
«MITSTOP
«MTNOBI
+FILL
WMT 120V
[L+2
+FILL
'A
+MTRD1
+MTRD4
«MTRD3+3

+MTRD3
+MTMVBA
L1
+MTHIBI
MI3V
+MTRDS
«MTLOBI
WMT3V
+MTRDS
+MTNOBI
WMT6V
'L+1
«MTRDFW
«MTRD2+1

ENTRY TO READ MT

- @ ® @ ®» e

'
+EXIT FOR READ MT

@ ® @ @ @ @ @ @ W @ W W @ WV W @ W @ W G P W P B O P O o

P PP PAD AL AR O DDA PR RAAR AR AP ANARARAAAASA



09

00622
00623
00624
00625
00626
00627
00630
00631
00632
00633
00634
00635
00636
00637
00640
00641
00642
00643
00644
00645
00646
00647
00650
00651
00652
00653
00654
00655
00656
00657
00660
00661
00662
00663
00664
00665
00666

00667

00622
00623
00624
00625
00626
00627
00630
00631
00632
00633
00634
00635
00636
00637
00640
00641
00642
00643
00644
00645
00646
00647
00650
00651
00652
00653
00654
00655
00656
00657
00660
00661
00662
00663
00664
00665
00666

00667

R RRRI]RRIB

10170
00674
00000
00677
00712
00000
00000
00643
00713
00651
00000
00000
00457
00713
20170
01316
32000
00643
10170
10000
00000
00650
00715
00711
00000
00000
00617
00000
00000
00600
00001
00001
00001
00006
00012
00200
00004

00002

00624
01316
00664
00715
00636
00657
00665

00000
00634
00660
30000
00011
00000
00642
00000
00713
00644
00646
01316
32000
00625
00653
00603
00575
00666
00606
00664
00644
00000
50000
70000
60000
00000
00000
00000
00001

00000

D D e D e D Dd D DL DK D D DL Dl Dd D B pd D D D D D D D D DR Dd D G D D DG K < 4

402,
403.
404.
405.
406.
407.
408,
409.
410.
411.
412,
413.
414.
415.
416.
417.
418.
419.
420.
421.
422,
423.
424.
425.
426.
427,
428,
429.
430.
431.
432.
433.
434.
435.
436.
437,
438,

439.

@ @ W W W @ W W @ W W @ @ @ @ @ W W@ W W W @ W W @ W W @ W W W @ W G ° e T °

MICHEK,

MICH2

MICHEX

MTCH3

MICHS

* @ @ @ W W @ W @ @ @ @ @ @ @ W @ W @ @ W @ W @ W @

]

MTSTOP ,
MTNOBI ,
MTHIBI ,
MTLOBI,
MIWRIT,
MTRDBW,
MTOURW ,
MTMVFW ,

MIRDFW,

RPV
TP
EF
TP
1J
EF
EF
RJ
Sp
ZJ
EF
MJ
SP
SA
RPU
SS
TP
RJ
RPV
ERB
ERA
zJ
1J
TU
MJ
EF
RJ
EF
MJ
B02
B0O2
B02
BO2
B02
B02
B02
B02
B0O2

+120
MTZERO

*
MISV
+MTBLKS

\J
+MICH3~1
«WMTSUM
«MICH5-2

JL+2

«BF
+MTRDBW
WMTIND2
yMICHEX+1
WMTSTOP
+MTOURW
+MTCHEX+1
N

L+l
+MTNOBI
WFILL

9

0

L2

0
MTSTM
Ll

L+2

+BF

A
«MTCH2
+MTCHS
yMTRD3+3
«MTRD3-3
+MTMVFW
+MTRD4+1
+MTRDBW
WMTCH3
,00000
+20000

+ 710000
+60000
+00000
,00000
+00000
»00001
00000

.ENTRY TO CHECK MAG TAPE

@ @ @ @ ©®© @ @ * @ -

wEXIT FOR CHECK MAG TAPE

)
\J
]
A
1
t
]
A\
)
'
'
|
A
]
]
|
A ]
?
1]
]
]
*
14
?
L
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00670
00671
00672
00673
00674
00675
00676
00677
00700
00701
00702
00703
00704
00705
00706
00707
00710
00711
00712
00713
00714
00715

01140
01141
01142
01143
01144
01145
01146
01147
01150
01151
01152
01153

01154

00670
00671
00672
00673
00674
00675
00676
00677
00700
00701
00702
00703
00704
00705
00706
00707
00710
00711
00712
00713
00714
00715

01140
01141
01142
1143
01144
01145
01146
01147
01150
01151
01152
01153

01154

02
02

00
00
00

00
00
00

00
45
26
12
16
00
00

00
00
00

00
75
11
75
11
75
11
11
11
11
11
11
11

00200
00014
00004
01126
00000
00000
00000
00000
00000
00000
00170
01006
47040
30141
20302
05201
00706
00707
00000
00000
00000
00000

00000
10214
01262
30005
01300
30003
01305
01310
01311
01312
01313
01314
01275

00000
00001
00000
01126
00000
00001
00003
00005
00006
00170
00000
00000
70104
12404
20404
63604
00000
00000
00000
00000
00000
00000

00000
01143
00716
01145
00742
01147
01012
01016
01020
01022
01024
01026
01140

DL Bd D D DL B g D Dd DA D DE DY D D D D D D DY DD D D P8 D D DD Dd D D D g D D X e

440.
441.
442,
443.
444.
445.
446.
447,
448.
449.
450.
451.
452.
453.
454.
435.
456.
457.
458.
459.
460.
461.
462.
463.
464.
465.
466.
467.
468.
469.
470.
471.
472,
473.

474

475.
476.
477.

® @ @ @ W W W W @ @ @ W W @ W W W W @ @ @ @ W@ W @ @ @ @ W @ W@ @ @ @ W S @ -

MTINRW,
MTMVBA,
MVFWIN,
MTSET ,
MTZERO,

MI1V
MT 3V
MT5V
MT6V

L]

MT120V,
MT1200,

MTK1
MTK2
MTK3
MTK4
MTKS
MTKé6
MTK7

*

-« @ @ @ -

]

MIBLKS ,
MTSUM ,
MTIND1,
MTIND2,
HSPBKT,
HSPBLK,
HSPTS ,
HSPCTR,

HSPE1

L

@ W @ ®W ® @ @ @ @ -

B0O2
B0O2
BO2

BOO
B45
B26
B12
B16

RESERV
RESERV
RESERV

RPV
TP
RPB
TP
RPB
TP
TP
TP
TP
TP
TP
TP

100200
,00014
»00004
+BF-120

- @ @ ®© e

,120
,01006
,47040
,30141
120302
,05201
JMTK4
JMTK5

\

]

]

1 ]

'20

,120

'6

1 ]

,140
JHSPK1

\5
,HSPHD1
3
,HSPHD2
,HSPHD2+3
,HSPHD2+4
JHSPHD2+5
JHSPHD2+6
JHSPHD2+7
JHSP4V

-
(-
® @ @ @ @ W @ W @ W @ @ W @ W@ W @ W @ W @ T @ @ @ -

L2 +ENTRY 1 HSP LISTING
'

L2 (]
]

JL42 .
JHSPBLK+40,
JHSPBLK+44,
JHSPBLK+46 ,
JHSPBLK+48,
JHSPBLK+50,
JHSPBLK+52 ,
JSPCTR

o B L O O O A O O O B N N O R R R O O OFF R O O R O O O Y O O O O R AR R o
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01155
01156
01157
01160
01161
01162
01163
01164
01165
01166
01167
01170
01171
01172
01173
01174
01175
01176
01177
01200
01201
01202
01203
01204
01205
01206
01207
01210
01211
01212
01213
01214
01215
01216
01217
01220
01221
01222

01155
01156
01157
01160
01161
01162
01163
01164
01165
01166
01167
01170
01171
01172
01173
01174
01175
01176
01177
01200
01201
01202
01203
01204
01205
01206
01207
01210
01211
01212
01213
01214
01215
01216
01217
01220
01221
01222

45
11
51
55
51
36
37
11
11
23
37
11
31
37
11
11
51
55
51
55
51
37
11
31
37
11
31
37
11
21
71
35
75

31
43
37
45

00000
01316
01264
31000
01263
00503
01247
32000
01323
01136
01247
32000
01321
01247
32000
01320
01263
31000
01263
31000
01263
01247
32000
01136
01247
32000
01137
01247
32000
01140
01140
01265
30024
00000
01140
01276
01221
00000

01222
31000
01136
00022
32000
32000
01231
00716
00720
01276
01231
00722
00000
01231
00724
31000
01136
00022
01137
00011
32000
01231
00730
00000
01231
00732
00000
01231
00726
01273
01277
01216
01217
00000
00000
01223
01222
30000

P DA D D DA Dl D B DX Dl X D S DA D PG D D D DG D D 4 DG 4 D DG DYl D D Dd D X

478.
479.
480.
481.
482,
483.
484.
485.
486.
487.
488,
489.
490.
491.
492,
493.
494.
495.
496.
497.
498,
499.
500.
501.
502.
503.
504.
505.
506.
507.
508.
509.
510.
511.
512,
513.
514,
515.

HSPE2

HSP1

® @ @ @ W W W @ W @ W W W W W @ W W B @@ @ W B B @@ G O @ O @ O P @ @ T -

» HSP2
+ HSPEX

MJ
TP
QT
LQ
QT
ST
RJ
TP
TP
RS
RJ
TP
SP
RJ
TP
TP
QT
LQ
QT

QT
RJ
TP
SP
RJ
TP
SP
RJ
TP
RA
MP
AT
RPB

SP
EJ
RJ

MJ

\J

+BF
HSPK3
Q
HSPK2
'15V
+HSPS
WA
+BF+5
+HSPTS+4
+HSP5
WA
BF+3
HSPS
'A
BF+2
HSPK2

+HSPTS+4
HSPS

WA
+HSPTS+5
HSPS

WA
HSPCTR
+HSPCTR
HSPK4
20

*
+HSPCTR
+HSP6V
'L

*

+HSPEX
Q
+HSPTS+4
’].8

+HSPBKT+2
+HSP6V
+HSP3
+HSPBKT+4
Ny

,HSP3
+HSPBKT+6
Q
HSPTS+4
'18
JHSPTS+5
9

1A

+HSP3
+HSPBKT+10
0

+HSP3
HSPBKT+12
'0

«HSP3
HSPBKT+8
HSP1V
+HSP20V
L+2

WL+2

T

\ENTRY 2 HSP LISTING

@ @ B W W W W W @ @ W @ @ W W W W @ W W @ W @ W B W @ W @ O @ @ @ @ @

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

.EXIT FOR HSP LISTING
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01223
01224
01225
01226
01227
01230
01231
01232
01233
01234
01235
01236
01237
01240
01241
01242
01243
01244
01245
01246
01247
01250
01251
01252
01253
01254
01255
01256
01257
01260
01261
01262
01263
01264
01265
01266
01267
01270

01223
01224
01225
01226
01227
01230
01231
01232
01233
01234
01235
01236
01237
01240
01241
01242
01243
01244
01245
01246
01247
01250
01251
01252
01253
01254
01255
01256
01257
01260
01261
01262
01263
01264
01265
01266
01267
01270

00000
01140
10170
10000
10170
01262
30003
01266
01274
31000
01132
01133
01134
00000
01132
01133
01134
01262
20004
01132
00000
10024
01262
01221
00712
01247
32000
01315
01221
01271
00000
01010
00000
00000
00716
00000
00000
00000

01272
32000
01227
00742
01221
00742
01233
01132
01135
32000
01241
01242
01243
01244
01274
01274
01274
00052
01247
00006
30000
01252
00716
01212
00000
01231
00716
00717
01212
01106
01223
10101
00777
77777

00716

01750
00144
00012

P2 e pd D D DG D pd DG DG DG DG Dd P Dd DK DG D DG Dd Dd DK D DG Dd Dd D D pd DY DD D D e Dd pd D <

516.
517.
518.
519.
520.
521.
522,
523.
524.
525.
526.
527.
528.
529.
530.
531.
532.
533.
534.
535.
536.
537.
538.
539.
540.
541.
542,
543.
544.
545.
546,
547,
548.
549.
550.
551.
552.
553.

@ @ ® @ W @ W W @ W @ @ @ @ W@ W W@ W P W @ W @ W @ @ @ @ W W W W @ @ @ @ @ -

HSP2A

HSP3

HSP4

HSPS
HSPE3

HSPK1
HSPK2
HSPK3
HSPK4
HSPKS

® @ @ W W @ W@ @ @ W W W @ W @ W W @ @ W W @ W W @ W W @ @ @ @ W W W @ @ W@

< < e

EF
RS
RPV
EWB
RPV
TP
RPB
bv
AT
RS
TJ
TJ
TJ
MJ
RA
RA
RA
Sp
RPU
SA
MJ
RPV
TP
RJ
Sp
RJ
TP
TP
RJ
TP
MJ
BO1

TP

» HSPCTR
v120

]

1120
+HSPK1
'3
HSPK5
,HSP2V
Q
HSPTS
HSPTS+1
HSPTS+2

A

HSPTS
+HSPTS+1
+HSPTS+2
+HSPK1
4
WHSPTS

1

120
yHSPK1
+HSP2
+MIBLKS
HSPS

WA
yHSPHD3
HSP2
+HSPK6

]
+01010

'
+HSPBKT

\J
\]

,HSPWR
A
JL+2
,HSPBLK
,HSP2
HSPBLK
JL42
JHSPTS
JHSPTS+3
WA
,HSP4
JHSP4+1
,HSP4+2
JHSP4+3
,HSP2V
JHSP2V
JHSP2V
42
JL+2
6
JFILL
L2 ,ENTRY 3 HSP LISTING
JHSPBKT
JHSP1 ,
0 '
,HSP3 ,
1]
1]
L

® @ @ @ @ @ @ e W@ @ @ @ @ e W @ @ @ @ W @

HSPBKT
+HSPBKT+1
+HSP1
+HSPBLK+100,
HSP2A '
»10101 '
7T '
OTTTT '
HSPBLK-20,
+1000 '
+100 '
'lo 1]

P AP ARAPBH AL AR DA A AR DA HALAPANHOIAH AL
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01271
01272
01273
01274
01275
01276
01277
01300
01301
01302
01303
01304
01305
01306
01307
01310
01311
01312
01313
01314
01315

01271
01272
01273
01274
01275
01276
01277
01300
01301
01302
01303
01304
01305
01306
01307
01310
01311
01312
01313
01314
01315

37

00
00
00
00
67
30
51
01
54
52
51
01
01
34
01
01
01
25

60010
00646
00000
00000
00000
00000
00000
50342
01656
67663
46342
73010
51653
50010
50244
71515
50526
01010
01010
01010
46512

10101
30000
00001
00002
00004
00006
00024
65127
72554
45030
55424
10137
46634
10101
73001
42765
76665
15301
15001
15201
64565

Dd e DL D D D Dd Dd DL D DL Dd pd Dd D D < D DG D4 g DS

554.
555.
556.
557.
558.
559.
560.
561.
562.
563.

565.
566.
567.
568.
569.
570.
571.
5T72.
573.
574.
575.
576.

@ W W W@ @ W W W W @ @ W @ @ W B W W W ® © 5

HSPK6
HSPWR
HSP1V
HSP2V
HSP4V
HSP6V
HSP20V,
HSPHD1 ,

- @ ©® @ * -

HSPHD2

HSPHD3
BF

* @ W W @ @ ® @ ® 9 @ @ @ =

B37
BO2

B67
B30
B51
BO1
B54
B52
B51
BO1
BO1
B34
BO1
BO1
BO1
B25
EQUALS
ENDSUB

60010
y00646

- @ @ @® -

150342
101656
167663
46342
73010
v21653
150010
150244
V71515
150526
01010
101010
,01010
146512

20

165127
112554
145030
109424
110137
+46634
+10101
v 713001
+42765
1 16665
+15301
115001
115201
164565

(HSPHD3+1

A

J

@ @ W W @ @ W @ W@ W W W W W W W @ @* ® w ° ° -
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B. Permanent Library Routines

The Permanent Library consists of routines required by UNICODE to provide
its Input/Output facilities, and the general exponentiation system. Three
sections of the Master Tape are used to contain the routines and related

information in positions most advantageous to the compiling procedure.

The first such section is the Permanent Library Catalog containing the
names of all routines and their associated UNICODE call words. This catalog
is read from the Master Tape by the Dimension #2 Translator and is stored
in the Combination List. It is then available throughout the Translation

phase for recognition and proper handling of references to these routines.

The second section of the Permanent Library appearing on the Master Tape
is Op File I consisting of an item for each routine. This file gives all the
information that is necessary in allocating storage to those routines used

by the various segments of the Object Program.

The third section is the collection of Permanent Library routines coded
relative to address 01000. These routines are read from the Master Tape
by the processor and modified according to the Object Program addresses given

by the allocator.



RE
IA

31
32
70
46
30
65
31
46
54
34

CA

LCT230

46307
30505
24543
50777
0
72527
53546
46662
34656
30242
50662
LC25

Permanent Library Catalog

24

25266
50002
25171
50012
07252
50022
77777
50031
77777
50041
67777
50051
67066
50062
65450
50077
75450
50100
67066
50112

Na words following
FLEXPT

GENPOW
VAREXP
LN

EXP
SQRT
FLTCVT
LISTRN
READRN

INTCVT

66



Op File I for Permanent Library Routines

=
23]

PF7230
PF
50002
0
50012
0
50002
50022
50051
50022
0
50002
50031
50041
50031
0
50002
50041
0
50002
50051
0
50002
50062
0
50077
0
50100
0
50112
0

74 74747
CA PF36

(ol
>

oNeoNoNeoNeoNololoRo oo oo Neolo oo oo o lolo oo NoReloNe No)

ot

- (=}
w ~

MO NOUTWONWOOWOOO~UIOOO~ &N
83 w -3 ~

NN
w
=

g Do~
« &

47474

FLEXPT

GENPOW

VAREXP

LN

EXP

SQRT

FLTCVT
LISTRN
READRN
INTCVT

End Sentinel
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Region Definitions for Permanent Library Loading

RE TP10 50002
RE  DPW200 50012
RE  VP370 50022
RE  LN560 50031
RE  EX750 50041
RE  SQ1140 50051
RE VC1330 50062
RE WI1710 50077
RE NI2270 50100
RE CI3230 50112
RE  PT1000 50002
RE  GP1000O 50012
RE VE1000 50022
RE  LG1000 50031
RE  XP1000 50041
RE  SR1000 50051
RE  CV1000 50062
RE  IW1000 50077
RE  XE1147

RE  RV1157

RE TZ1200

RE  GT210

RE BI71004

RE  BFT71005

RE  TNT71003

RE  IN100O 50100
RE DR1012

RE  BM110l

RE ST1131

RE PS1146

RE SC1233

68



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

RE

MF1243
TB1252
EP1264
GG1303
CF1473
NT1551
XX1552
CC1557
FX71000
BU610
GT210
PR7T250

1C1000

50112

69



Flex-Print Routine (50002)

Purpose

To print out a stored sequence of Flex codes, with automatic

carriage returns where required.

Calling Sequence

a TP L(Parameter 1) PT3
+1 TP L(Parameter 2) PT4
+2 RJ PT2 PT
+3 Control returned here

Parameter 1 is 00 - L - n, where L = initial loc. of stored
Flex codes, and n = no. of words. The characters should be packed
to the left, and filled in with zeros.

Parameter 2 is 00 - x - x, where x = address of an index previously
set to the desired number of characters per line. Each time a
character is printed by this routine, this index is reduced, and when

zero a c¢.r. is given and the index reset to 7910.

Storage

378 orders and constants
2 erasable locations

70



PT

—
O~NoC b wN—O

BWWWWWWWWNMNDMNPMNMNMNNDND - e e
O~NOCUBWNHFONNOCUBRWN OO UIHINWN —

(=]

50002

el eNoNe

46307
30000

30000
30000
PT31
PT3
PT3
PT4
PT4
PT37

0
[30000]
PT32
PT33
PT34
[30000]
0
PT35

PT15
PT14

COOOCO

[ B

P45

Flex-Print Routine (50002)

45

31

25266
PT5

30000
[30000]

300
30000Q

PT37
PT37
PT14
PT22
PT24
PT14
PT2

045
PT40
PT25
PT25
PT25
PT16
[3000q]
PT40
PT27
PT36
PT12

7
47
57
117

Call word; No. of lines prelude &

No.
No.

routine

No. of inputs

No. of outputs

Name (FLEXPT)

EXIT

Parameter; u = init.
Line index address.
Zeroize index

Set it up

Location of 1lst word

1
u

oc.
&

Set line index addresses

Countdown

Word for printing to Q

Print one character

Save it

i
v

\'s

of lines for address modification
of unmodifiable constants

= No. of words
address

Test for non-printing character

Car. ret. (if necessary)
Reset index
Delete character already printed

Modify
and back
Constant

79 decimal
Constant
Erasable (number of words index)
Erasable (Temp. storage for printed

71
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General Power Routine (50012)

This routine is called from the Permanent Library as a result of the

1.
appearance in the source program of an expression of the form X POW Y where Y

is unknown during compilation.

The routine tests the values of X and Y during the Object Program to
determine what other routine, if any, of the Permanent Library is needed to
evaluate the expression. For special cases of X and Y values the expression
is evaluated within this routine. These include integral values for |y| <64;
Xx =0, y>0; x #0, y = 0. Other cases are handled by reference to the

Variable Exponent or to the Square Root routines.

72



GP

14
15

16
17

20
21

23
24
25
26
27
30
31
32
33
34

35
36

Y

GENPOW (50012) X

126
104
14

2

1
25171
GP6
30000
30000
0

0

0

0
GP10
GP17
GP22
50002

3
50002

4
GP106
50002
0
GP2

50002
3

50002
GP14

GP3
GP2

GP27 }
Q
GP3
GP2
GP40
GP43
50022

4
50022

5
50022
25

No. of words for address modification
No. of unmodifiable constants

Name (GENPOW)
Entry

Exit

Out

In X (base)

In Y (exponent)

X =07

Y = 0°?

Y > 0?

RUN ERROR 2 (X = 0, Y< 0)
Set index

RON ERROR 1 (X =0, Y 0)

X=0,Y>0 = XY

X#0, Y=0= X
Yl = 1/2?

Yl <64 ?

Use VAREXP (50022)

73
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37 MJ O GP2
40 TP GP4 50051

10 0 4 Use SQRT (50051)
41 RJ 50051 50051

10 2 0
42 MJ O GP62
43 LT 10011 O Mantissa of Y| =>035...9
4 LT O A Characteristic + 128 — A
45 SS GP74 0 Less bias
46 SJ GP34 GP47 If characteristic< O use VAREXP
gg gg 8 ggggo Shift mantissa by characteristic
51 LT O Q Integral part —>Q
gg ;g éP34 2P54 } If |Y| non-integral use VAREXP
54 SP 0 0 ] P PR,
55 SS GP72 17 f 111 .lﬂLb'gl"dL SO 10rm 1} =41
56 TU A GP60
57 TP GP4 0] £—>0
60 RP 30000 GP62 F XIYI
61 FM Q GP4 orm in Q
62 TP GP5 A
63 SJ GP64 GP65 Y < 07
64 FD GPT76 0 Form reciprocal of (Q) if Y< O
65 TP Q GP3 Store result in output line
66 MJI O GP2
67 0 GP100 3 Parameter for RUN ERROR 1
70 O GP103 3 Parameter for RUN ERROR 2
71 O GP106 GP106 Index address
” 0 O 1 1
73 0 0 117 79
74 0 O 200 128
75 20 4000 0 1/2 F.P.
76 20 14000 O 1 F.P.
77 20 74000 O 64 F.P.
100 45 45471 23406 CRCR4 R U N
101 04 20121 20312 A E R R OR
102 04 57524 20445 AVl A CR
103 45 45471 23406 CRCRY R U N
104 04 20121 20312 A E R R OR
105 04 57744 20445 A Vo2 A CR
106 CA PWI26 Temporary

74



Variable Exponent Routine (50022)

This routine is referenced directly from the Object Program equations as
a result of the appearance in the Source Program of expressions X POW Y or
Xa, where Y and a are known during compilation, but are neither integers with

magnitude less than 64, nor are they equal in magnitude to 1/2.

As stated previously, this routine may also be referenced by the General

Power routine as a result of the above determinations during the Object Program.

The routine references the Natural Logarithm routine and the Exponential

routine to evaluate the expression,



-] O Ul bW D= O

— e
[\ - ]

13

14
15

16
17

20

21
22
23
24

Sp
YA
EJ
TJ
TP
10
TP
10
TP
RJ
10
MS
TP
10
TP
10
MJ
TP
TP
MJ

VE4
VE25
VES
VES
VET1

VET73

VET6

50002

VET0

VET3

S » » O

[
[N}
W

107
16

07252
VE6

30000
30000

VAREXP (50022) X

No. of words for address modification

No. of unmodifiable constants

Name (VAREXP)
Entry

Exit

Out

In X (base)

In Y (exponent)

X =07
Y =0°?
Y > 0°?

RUN ERROR 2 (X =0, Y < 0)

Set index

RUN ERROR 1 (X =0, Y =0)

X=0, Y>0 = X' =0
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25
26
27
30
31
32
33
34

36

37
40
41
42
43
44
45
46
47

50

51
52

53
54
55

56
57

60

61
62
63
64
65
66
67
70
71

73
74
75
76

™
ZJ
TP
TP
MJ
LT
LT
SS
SJ

TJ

MJ
TV
Sp
LT
SP
YA
TP
SJ
TP
10
TP
10
MJ
LT

QT

™
10
RJ
10
FM
TP
10
RJ
10
TP
SJ
Sp
zJ
TN
TP

OOOOOOOE

VES
VE32
VE100
10011

VET7
VE45

VET7S

OO = O

ezt }
VE27

e |
VE3
VE2

VE36
VE40
VES2

VE41
30000

vess J
VES3

ves2 )
VES2
50002

50002

VE14

VE3

50031
4
50031
0

VES
50041

4
50041
0

VE66 }

VE66

VE3
VE2

VE112

34
117

Is 1Yl = 0?
X#0, Y] =0 =X =1

Mantissa of |Y| —=0Q35...9

128 + characteristic of Y[ — A

Less bias

If characteristic of Y[ < 0, Y is
non-integral

Characteristic > 28? If so |Y] is even
integer

0 € characteristic of 1Yl 27

Integral part to Q

Is |Yl an integer?

Y non-integral, is X > 0?

RUN ERROR 3 (X< 0, Y non-integral)

Set (Q) =0 if Y is even integer or
non-integral

If Y is odd integer set output line to
1 indicator

Compute LN IX| in Q

Form Y - LN |X]|

Compute eY'LN|Xl -x ¥ 0

Is X< 0?

Is Y an odd integer?

X<0 and Y is odd integer, so form
- X1 ¥ =g

Parameter for RUN ERROR 1
Parameter for RUN ERROR 2
Parameter for RUN ERROR 3
Index address

1

28
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7
100
101
102
103
104
105
106
107
110
111
112

0

20
45
04
04
45
04
04
45
04
04
CA

0

14000
45471
20121

=y gy

57524
45471
20121
57744
45471
20121
57704
VP133

200

23406
20312

NANsAr

20445
23406
20312
20445
23406
20312
20445

Y

= [\&]

=
P o Rel HoNek alicleiac]
==} ==l
N SO - e SO —>

D>D>§gl> D’§;C>I>
=

A
R
3
r

Temporary
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Natural Logarithm Routine (50031)

This routine is adapted from the USE subroutine, WFMRO3, Natural

Logarithm - Single Precision Floating Point.

Given x, this routine computes y(x) =%Logy x

with accuracy: |y(x) - Log, x| < 2—27

where x ranges: 27129 ¢ < o127

For numerical method see Rand Sheet 42.

*Approximation.
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Natural Logarithm Routine (50031)

-
o =2
=
w
[

g

OOO§OU‘IOOOCP
=]
o

=
Q@
& B
3

=)

LGS5

LG54
LG56

LG47
LG50

30000
LG24
LG13
LG66
LG60

LG3
37

LG3
LG3

LG62
LG45

LG46

50002

7

53
16

10101
LGS

30000
30000

LG40

LG3

LG66

}
|
j

30000
LG57
LG22
Al }
43
LE66 }
A

LG60
LG3

éGél }
LG2

LG66
50002
50002

50002

Cw; No. of lines on tape

No. of lines for address modification
No. of unmodifiable constants

No. of inputs

No. of outputs

Name (LN)
Entry
Exit

Out

In X

x > 0? If not, alarm
Unpack x

Form and store C-1

Form and store y = (2u - Root 2)/
(2u + Root 2) scaled 34

Form and store y2 scaled 34

Form (LN2u—2)/y - (IN 2)/2—>0
scaled 35

Form 2Y + (LN2)/2 scaled 69—>A

Form LN2, scaled 33—> A

Form and store (C-1)LN2 + LN2,, scaled 28
Form and store LN xin floating point

Exit

Set index

RUN ERROR 4 (LN x, x < 0)
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44
45
46
47
50
o1
52
53
54
35
56
57
60
61
62
63
64
65
66

MS

AT
11
14
25
77
13
20
26

05
17

45
04
04
CA

LG63

LG66

LG51

50353
62377
25255
77
24047
10000
50117

42710
70000

45471
20121
57644
LNT77

LG2
LG66

45377
45540
47723
77445
46320

14640
27760
117

23406

20312
20445

Parameter for RUN ERROR 4
Index address
Dummy command

Rand coefficients scaled 35

Root 2 scaled 33
Bias for input
2 Root 2, scaled 33

LN2, scaled 33
Bias for output
Print index

CR CR® R U N
A E R R O R
A V4 A CR
Temporary

81



Exponential Routine (50041)

This routine is adapted from the USE subroutine, WFMRO6, Exponential -

Single Precision Floating Point,
Given x, this routine computes y(x) = EXP* x

with accuracy: y(x) - EXP xIS 2"27
EXP x '1

where x ranges: -129 log,2 < x < 127 logg2

For numerical method, see Ramo-Wooldridge EXP-2 in ERA Central Exchange
Letter No. 8.

*Approximation
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~NOoO G LN~

10

12
13

14
15

16
17
20
21
22
23
24
25
26
27
30
31
32
33
34
35
36
37
40
41
42
43
44
45
46
47
50

Exponential Routine (50041)

107
56

23

1

1
10101
XP5
30000
30000
0

0
XP76 }
A

0
Q

XP17
XP76
50002)
3
50002

50002 [
50002
0

XP2
XP22 }
0

XP22

XP23

30000
XP26

A
0
XP75
XP3
XP35
Q

XP3

A

Q
XP70
XP33
XP71
A33
XP3
XP45 }
A

Q
XP2
XP12
0

Cw; no. of lines on tape

No. of lines for address modification
No. of unmodifiable constants

No. of inputs

No. of outputs

Name (EXP)

Entry

Exit

Out
In X

Unpack X

Form C+8 in A and Q

If C > 34, X is out of range
Set index

RUN ERROR 5 (X is out of range)

If C+8 < 0, form C+44 in A

If C+44 < 0, EXP X =1

Set X in A scaled 35

X = K LN2 + R where R < |LN2/2]

Compute EXP R scaled 34

Pack and adjust characteristic of EXP X
If characteristic underflow occurs,

EXP X is zero
EXP X out of range?

Yes, so ALARM
Set-up
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51
52
53
54
55
56
57
60
61
62
63
64
65

67
70
71

73
74
75
76

S‘DOOOOO

3
XP76
35404
23520
01327
06225
25343
271
17777
0
77607
53

44
ST737
37677
0

0

117
23406
20312
20445

Parameter for RUN ERROR Print

Index address

-120

43

36

(LN 2)/2 scaled 35
LN 2 scaled 35
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Square Root Routine (50051)

This routine is adapted from the USE subroutine, WFMRO4, Square Root -
Single Precision Floating Point.

Given x, this routine computes y (x) = /x *
with accuracy: |y(x) -/x | < 9~27
s

where x ranges: 0 £ x < 2127

The numerical method is by Newton-Raphson approximation.

*Approximation
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SRO

OO Ul N~

-

12

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

33
34
35

37
40
41
42
43
44
45
46

SQ
50051

WOUMOOOO
[
wn
"o
[ep}

0000

:OOO

Square Root Routine (50051)

63
50

>
v~

Cw; no. of words on tape

No. of lines for address modification
No. of unmodifiable constants

No. of inputs

No. of outputs

SQRT

Entry

Exit

Out

In X

Set index

RUN ERROR 6 (SQRT X or X<0)

If characteristic is odd (even), form
and store y = 2u (u), scaled 35

If X=0, SQRT X =0

First approximation is (y+(2 Root 2-1)/
2/2 scaled 31

Newton-Raphson Iteration

Form characteristic of Root X

Pack and exit

Parameter for RUN ERROR 6
Index address

(2 Root 2-1)/2, scaled 35
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47
50
51
52

45
04
04
CA

45471
20121
57664
SQ63

23406
20312
20445
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Floating-Point Conversion & Print-Out (50062)

To convert to decimal, and print out on-line, a binary floating-

point number, with a carriage return depending on the contents of a

specified index.

Calling Sequence

a TP L(Number) Cv3
+1 TP L(Parameter) CV4
+2 RJ CV2 Cv
+3 Control returned here,

The parameter is the same as "Parameter 2" described in the

Flex-print routine.

Storage
1768 orders and constants.
5 erasable locations.
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Floating Point to Decimal Print Routine (50062)

A VC
50062

[eNeNoNo ol
o

204
142
34
2
0
67066
CV5
30000

(3000Q)
3000Q]
30000]
CV10
CV134}
CV136
A57
CV12
CV163
CV134
cV2
CV176
056
cv22
CV16
Cvi34
0
cv32
CV36
CV150
CV162
0
CV36
CvV25
CV150
Cv162
0
CV32
CV177
A42
55
CV42

(o]
CV177
A4
CV200
cv4r
CV163
CV134
CVs7

Call word; no. of lines prelude + routine
No. of lines for address modification

No. of unmodifiable constants

No. of inputs

No. of outputs

Name (FLTCVT)

Entrance

Exit

Quantity for conversion
Line index address
Shift down

Set up line index address

Quantity —» A

Zero?

Yes Print Zero

Go count

And out

Zeroize dec. exp. store

la] — 0

Negative?

Yes, print - sign

Count

lq|—>A

Test v. MIN. Jump if too small
Test v. MAX,+ 1. Jump if O.K.
Too big, divide by 10

Increase dec. exp. by 1

Test v. 10. If <, then O0.K.

Too small, so multiply by 10
Decrease exponent by 1

If < 1, back again

0.K., in scale now. Send to erasable
Characteristic—s>A

C - 119—>A,

Position point between AL' AR

Save fractional part

Integral part—A

8-—>index, as 9 digits wanted (in ALL)
Integral part zero?

Yes, so print

Count

Jump to process fractional part
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52 TU CV140 CV11é Non-zerg integral part. Start dividing

by 10
53 TP CV143 CV201 9 powers of 10 to be used (.. 8—>index)
54 RJ CV127 CV113 Go convert
55 TP CV200 A20 Now if digit index -ve, no fractional
56 SJ Cv2 CVs7 . part wanted and if so, out
57 PR O Cv3T7 Otherwise, print decimal point
60 RJ CV137 CV134 Go Count
61 SP CV177 2 4f
62 ZJ CV63 CV72 Zero?
63 SA CV177 1 No, then digit formed in A
64 ™ A CV177 Preserve remainder
65 LT o A45 Digit to AR
66 AT CV12 CvéT7 Form print order
67 [0 30000 30000Q]
70 RJ CVi37 CV1i34 Count
71 IJ Cv200 Cvél Back for 9 digits in all
72 TP CV176 A How about decimal exponent?
73 ZJ CVT74 cv2 If zero, out.
74 PR O Cv44 Print space
75 RJ CV137 CV134 Count
76 PR O CV35 Print E
(s RJ CV137 CV134 Count
100 PR O Cv44 Print space
101 RJ CV137 CV134 Count
102 TP CV17T6 A Exp—>A again
103 SJ Cvio4 CV107 Sign?
104 PR O CV1é Negative, so print
105 RJ CV137 CV134 Count
106 ™ CV176 A |exp| —>A
107 TU CV14l CV116 Start dividing with 10!
110 TP CV162 CV201 2 powers of 10 (no matter about no, of
digits printed)
111 RJ CV127 CV113 Convert exponent
112 MJ O Ccv2 And out,
Integer
conver-
sion 113 P A Cv202 Int —>working store
114 TP CV132 CV122 Set switch to suppress leading zeros
115 SP Cv202. O Prepare to divide
116 DV [30000] © Divide by 10®
117 " A Ccv202 Save remainder
120 RA CV116 CV175 Modify divisor address
121 SP Q 0 Examine quotient
122 [0 30000 3000Q zJ i AT V123
123 [0 30000 3000Q] PR O
124 RJ CV137 (V134 Count across line
125 RS CV200 CV162 Count 1 output digit
126 IJ Cv201 CV115 Count 1 power 10
127 MJ O (30000Q] Exit
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130 TP CV133 Cvi22
131 MJ O cvi22
132 ZJ CV130 CV126
133 AT Cv12 Cvi23

Set switch to commence printing

Instructional constants

134 1J [30000] CV137 Count down on line index
135 PR O CV65 Carriage return
136 TP Cvid4 [3000Q] Reset index

137 MJ 0 (30000 And out 8
140 0 CVi52 0 Address of 10

141 0 CVl161 0 Address of 10

142 0O 0 0 Zero

143 0 0 10 8

144 0 0 117 79

145 16 70000 O 119 in ch. field
146 DE 1.0 A -1AF Min.

147 DE 1.0AOQAF 1

150 DE 1.0A1AF 10

151 DE 1.0A9AF Maé. +1

152 0 5753 60400 10

153 0 461 13200 107

154 0 36 41100 100

155 0 3 03240 109

15 0 0 23420 104

157 0 o 1750 103

160 0 O 144 102

161 0 0 12 10}

162 0 0 1 100

163 0O O 37 0

164 0 0 52 1

165 0 0 74 2

166 0 O 70 3

167 0O 0 64 4 & Flex codes
170 0 O 62 5

171 0 O 66 6

172 o 0 T2 7

173 0 0 60 8

174 0 0 33 9

175 0 1 0

176 CA VC204 Dec. exponent .
177 Fractional part } Working space
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“"Inner™ List Routine (50077)

Purpose

Either: - To convert a binary floating-point number to decimal

XS3 form, and insert in buffer

Or: - To convert a binary fixed-point number to decimal

XS3 form, and insert in buffer

Or: - To test buffer for contents, and if anything there,

L
dump buffer onto tape, clearing out buffer afterwards.

(]

+
L

Calling Sequence

1) To empty buffer onto tape (only after some other usage)

a RJ IW3 Iw2

+1 <«— Control returned here —»
2) To write a floating—point number (n)

Q TP L(n) A
+1 RJ IW3 IW

+2 <— Control returned here —»
3) To write a fixed-point number (i)

a P L(i) A
+1 RJ  IW3 IwWl

+2 <— Control returned here —>

Initialization

Before the first usage of this routine, we must have:
TV BI w121

where BI; holds the address in the buffer of the first word to be written into.
Each word in binary, when converted, occupies four words in the List buffer.
Each List sentence will use this routine from 1 to 5 times, each time it is
referenced. After the initializing order above, words will be sequentially

written in the buffer (thus occupying, at most, one blockette). After all
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such references in one List sentence coding, we must increment BI (the buffer
index) so that the next reference starts in the next blockette (i.e., - next

line) at the correct point.

For 1 variable, increment BI by 4

For 2-5 variables, increment BI by 2010

When this has been done, test the index to see if the buffer needs to
be emptied. (Test with BF165, where BF is initial address of buffer). After
any emptying, reset BI, in the case of 2 to 4 variables, in order to space

the XS3 correctly in the middle of the paper.

For 2 variables, increment BI by 6
For 3 variables, increment BI by 4

For 4 variables, increment BI by 2
For 1 and 5 variables, writing starts at the left side of the paper.

In addition, fixed location TN should hold the current tape number.
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vé

Floating-Point Conversion

for
Floating
t. Conversio

Clear 24 Digit

Code Storages, 1
Sign Code Storage,P>
1 Exponent Storage

Put Point in
12th Digit
Place

O

. Decrease
Multiply L
Number by 10 Eﬁgo?ent

Unpack

Is Number
Zero?

Yes

Is Number
Negative?

Put Negative
'Code in Indi-

cator

No

Put Zero in
11th Digit Place

Is Integral
Part Zero?

Number

Store Fractional

Part and Set

Index for 9-Digit
Output

Set up Subroutine
to Start Storing
in 11th Position
as Units Spot

Integral
Conversion

Find Position
for Sign and
Insert, if Any

\

Take Absolute

Magnitude of
Number

Put Zero Code in

Yes

11th Digit
Position

v

Put Negative
Code, if Any, in
10th Digit Po-
sition

ave 11 Digits\y
been Stored?

Is 1 Billion
> Number?

0

Divide Number
hy 10

Increase
Exponent
by 1

Iouuy X0 S3deyn MOT4

1811



S6

Set Up Storing
Instruction so
1st Figure of

Is Fraction or\'9

Obtain Next Digit
of Decimal Con-
version by an

SP u 2 Followed
by SAul

Add 3 to Decimal
Digit for Excess-
Three Conversion

Store Excess-|

Three Code of
Diqit

Fraction Goes to gemaiqlngl -
13th Digit rac?lona ar
Position ero?

Yes

Store E Following

Last Decimal Digit
of Converted
Number in Digit

Clear Sign
] Code Indicator

Is
Exponent
egativey

Temporary List

Yes

Set Up Next

Storing Address

of Excess-Three
Decimal

Have 9 Digits
Been Stored?

Yes

| Put Excess-Three
Code for Negative

Sign in Indicator

Set

Take Absolute

(::>€__Insert Sign én[ Integral
Code as Needed Conversion

Value of
Exponent

Set Index For
Maximum of 2

Figures

Conversion Sub-
routine to Units
Position of Ex-
ponent

Up Loader of

(°1U0)) 1ST] JBUU] JO0J S1Iey) MOT4
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Integral Conversion

Is Number or
Quotient Zero?

Divide by 10 and

Loop

Store Quotient for
Next Time Through >

Add 3 to Re-

for Digit

mainder to Form
Excess-Three Code

Store Code in
Digit Tempora
Storage

ry

Conversion

Fixed-Point Conversion

Reduce Storing
Address by 1

Yes

Have 11 Digits
been Stored?

No

Clear 24 Digit

Code Storages and
1 Sign Code Storage

Is Number No
Zero?

Ves

Set Up Storing
Instruction of
Conversion Sub-
routine to Initial
18th Units Position

Set Index for a
Maximum of 11
Digits

(5)—

Put Zero Excess-
Three Code in 18th
Digit Position

Put Negative
Code,
in Storage

Sign Integral
if Present, Conversion

Is Number Ye

Negative?

J Put Negative
Excess-Three Cod¢g
in Temporary

Value of Number

Take Absolute |

(°1u0)) 1ST7] Jd9uUU] JX0J Si1Iey) MOT4



Clearing Buffer

Add Uniservo

re First 10 Ad- No |Number to Param-
dresses in Buffer eter Referencing
all Zero? Tape Handler

Yes

Write Buffer
Block on Tape

Clear
Buffer

L6

Line

Reset Initial
Buffer Loading
Address to First

Packing of Codes

O

Set Up Index for

4 Words

Initialize Masking
Instruction to

Operate on First L

Line of Temporaries

0 0 77 Mask
to Q

Word

Set Up Index for
6 Characters in

No

Up Address of
Packing Instruc-
tion so next Code
Will Come From
Next Address

Pack a Temporary
with an Excess-
Three Code Ob-
tained from Digit
Storage

!

No

Has a Word 4‘\\‘¥
Been Complet?ij

Yes

Have 4 Words
been Stored?

Increase Storing
Address for Next
Word

<1 in Buffer

Store Word

19UUT J0J S31IBRY) MOy

(71u0)) 1IsT17]



Prelude

IW

{0
77
0

L 46
MJ
MJ
MJ
MJ
RP
TP
TP
ZJ
TP
MJ
SJ
TP
™
TJ
TJ
FD
RA
SP
TJ
MJ
FM
RS
SP
TJ
TP
UP
SS
TV
Sp
TP
LT
TP
A
TP
TP
MJ
TV
RJ
TV
TP
SJ
TV

Inner List Routine (50077)

206

157
21
77773
0
65450
Iw4
IW101
w125
30000
Iwe
TZ
TZ13
IW10
TZ12
IW111
IW15
TZ30
A
w24
IW30
RV16
RV1

0
IW30
Iw17
RV16
RV1

0
W24
TZ33
A

55
IW34
30000
TZ33
A
TZ232
w41
TZ12
TZ11
IWS1
Iw143
Iw137
w47
30000
IW51
IWS6

u is call word

v is number of words in routine plus prelude

Number of lines for address modification

Number of unmodifiable constants

Number inputs (-2 for Processor)

Number outputs

Name (LISTRN)

Entry for floating-point conversion

Entry for fixed-point conversion

Entry for buffer emptying

Exit

Clear 24 digit code stores, one sign
code store, one exponent store

Insert point code

Quantity zero?

Yes, insert zero code

Go pack

Non-zero, test sign

Negative, so note

Test v. Min., jump if too small
Test v, Max. +1, jump if O.K.
Too big, divide by 10

Increase exponent by 1

If now < 10.0, O.K.
Otherwise, divide again
Too small, multiply by 10
Decrease exponent by 1

If >1.0, 0.K., otherwise back
Now in range
Biased char. — Acy

Position binary point between

AL and AR

Save fractional part

Integral part to AR

Set index to 8

Or is integral part zero?

Yes, insert zero code

Place sign in position

Go process fractional part

Units position is 11th digit code store

Go convert integral part

Find sign position

And insert it

If A<0, no fractional digits (or exponent)

I1st fractional position is 13th digit
code store
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Fixed-

Point
4

Con-
version

Packing< 116

of
Codes

Clear
Buffer

<

52
53
54
55
56
57
60
61
62
63
64
65
66
67
70
71

73
74
75
76
7
100

(101

102
103
104
105
106
107
(110

r111

112
113
114
115

117
120
121
122
123
\ 124

125
r126
127
130
131
132
133
134
135

136

Sp
ZJ
SA
LT
AT
RA
1J
TP
zJ
TV
TP
TP
SJ
TP
SP
SA
TV
TP
™
RJ
TV
TP
MJ
RP
TP
zJ
TP
MJ
RJ
TV
TP
TP
TU
TP
TP
LA
QS
RA
1J
TP
RA
1J
MJ
sp
RP
TJ
Sp
AT
RJ
RP
TP
TV
MJ

TZ33
IW54
TZ33
44
RV3
IWs6
TZ32
TZ31
w63
Iws6
RV10
RV
Iwe7
RV2
Iwe4
RV3

RV1
TZ31
w146
w143
TZ30

10031
RV
IW106
RV3

XE6
w143
TZ30
RV3
XE7
RV11
RV4
TZ33
30000
IW116
TZ30
TZ33
IW121
TZ32

RV
20012
BF
TN
RV14
GT2
10171
RV
RV14

2
IW61
1
TZ33
30000
RV1
IW52
A
W11l
W64
30000
TZ30
IN70
TZ30
0

0
w143
TZ32
Q
IW140
IW77
30000
Wil
IW103 }
TZ
IW104
TZ21
IWI11
XE
w110
30000
TZ32
IW116
Q
TZ30
6
TZ33
RV12
IW115
30000
RV1
IW114
W3

0
IW135
IW130
17
GT3
GT
IW135}
BI

BI
IW3

Form and >
store code

Fractional loop

y,
Now process decimal exponent

Find address for E
Store E code
Clear sign code temp. store

Note negative sign if wanted

Units position of decimal exponent
is 3 beyond "E" store

1 to index

Go count
Insert sign code as required

Jump to pack

Fixed-point entry. Clear 24)( digit
code stores and 1 sign code store

Quantity zero

Yes, so note

Jump to pack

Patch correction

Negative sign in excess three
added, if number is negative

3 to 1lst index

Initialize

Mask—>Q

5 to 2nd index

Store one word in buffer
Increment buffer address

Jump to exit

If 1st 10 stores not > O, buffer empty,
so out (but index may be at BF+n)
Tape number to u of A
Send parameter to GTH and write
block on tape

Clear buffer

Reset buffer index
Out

99



137 TP A 0 Integer —»(Q
140 SP Q@ 0
141  ZJ IW142 IW146
Integer 4142 DV RV6 ) Divide by 10
Conversion)143 AT  RV3 30000 Form and store code
144 RS 1IW143 RVl
145 1J TZ32 w140
146 MJ O 30000 Exit
Correc~ [XEO TV  IWi04 Iw143 No, units position is 18th temp. store
tion 1 TP RV6 TZ32 Set index to 10;¢
Patch for| 2 SJ XE3 XE5 Is number negative?
Fixed- ﬁ 3 TP RV2 TZ30 Yes, put XS3 code in temporary
Pt. Num- 4 TM A A Take absolute value of number
bers 5 RJ IW146  IWN137 Go convert
? gJ gz %g?go u is beginning address of temporaries
v is location of period for fioating pt.
RV 0 0 0 0
1 0 0 1
2 0 0 2 Negative code
3 0 0 3
4 0 0 5
5 0 0 10
6 O 0 12
7 0 0 22 Code for period
Constants¢ 10 O 0 30 Code for E
11 0 0 77
12 0 1 0
13 16 70000 O 119 in ch. field
14 74 20100 1005 GTH code
15 DE 1.0 0 F 1.0
16 DE 1.0 1 F 10.
17 DE 1.0 -1 F 0.1 (Min.)
\20 DE 1.0 9 F Max. + 1
CA WI206
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Explanation of Temporaries Used

TZ-TZ27 are used for storing the XS3 codes of the 4 words resulting from
any one number that is listed by the routine. Signs, decimal digits,
and the exponent letter E are stored here. If the number is floating-
point, the units position is TZ12 and a period is put in TZ13. The
fractional part of a floating-point number starts at TZl14. If the

number is fixed-point, the units position is TZ21.

Minus XS3 code is stored here, as needed.

TZ30
Holds index for packing 6 characters in a word.
TZ31 Exponent of floating-point numbers that are to be expressed
in scientific notation is built up here.
Index for 9 digits of fractional part of floating-point number.
Index for possible two digits of an exponent.
TZ32 P g P

Index for 4-word output of any one input number,

Index for maximum 11 decimal digits of an output number.

r‘Floating-point number in a certain range put here temporarily.

Fractional part of floating-point number put here
TZ33 ﬁ as it is converted to decimal form,

Output words of any number are built up here prior to insertion

k_in the Output Buffer of the List routine,

101



"Inner"” READ Routine (50100)

Purpose

Either: To position data tape to heginning of required data

Or: To extract one word of decimally coded data from tape, and convert

to binary floating point.

Calling Sequence

1) Tape positioning a 5 TP L(Variable Name) IN1
+1 RJ IN IN2
+2 1 Abnormal “end of data™ return
+3£ Normal return, with tape positioned

@ + 2 will hold a MJ instruction., If READ is of type including
"IF END OF DATA JUMP TO SENTENCE---", then the appropriate sentence
CW is filled into v. Otherwise, we have MJ 0 @ , i.e., to return

to beginning of data, and commence extraction over again.

2) Data Extraction a RJ IN IN3
+1 TP 0 [ ? ] Normal return, word in Q
+2 RA
+3 [: 1J
+4 Abnormal return, insufficient data

If the routine is referenced enough times to cause the tape to
move onto the next data set, an alarm stop is met, If START is hit,

remainder of array is filled in with zeros, and exit is made at a + 4.

Initialization

None as such, but FX and FX1 must hold the initial location of the
data index, and j n, n describing it, respectively.
Storage

6068 orders, constants, and temps
+ 1708 word buffer (which is termination buffer)

+ 2 fixed locations.

Note: This routine includes the XS3 to Floating-Point conversion routine
from GGO-CF16. (See Section III, 3-Translation Subroutines.)

102



A Note on the Mechanism of Tape Positioning

The "data index" is read in and translated into the form shown in the
accompanying diagram. When a variable is requested by generated READ coding,
the index is searched to find this variable, and hence the'tape synonym," This
is noted, and then scanning continued, to find the first “TAPE" - and hence

the containing tape number, and hence the "indicator.,"

Now, at the start of the problem, the tapes are rewound, and "BDATAA" placed
in the indicator. If this is seen, we scan the tape forward, searching for
the required tape synonym. If not, we search the index again, to determine
whether the "indicator™ word can be found before the required synonym., If
so, we scan the tape forward. If not, we scan backward. If the tape is at
the extreme end, this also is signified by a special "indicator", and the tape

scanned backward.

When positioning is completed, the synonym is placed in the indicator for

this tape.
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INDEX FORMAT AND DESCRIPTION

The necessary information to describe the data index is contained in two

(running) fixed locations:

FX
+1

0 L L
0 J,n n

Where L[ is the initial location of the index, J = 2, and n = number of

locations occupied.

Format
IX th,l Where: V represents the name of the
variable as referenced in the program
*1 St,.1
1 S represents the synonym for
+2 Vip,2 this data, as actually written on tape
+3 St1,2 t represents the octal tape
number containing all preceding information,
T4 Vt1'3 back as far as the previous "TAPE" word
1
: §t1,3 it represents the tape synonym
' | of the data last read in from tape t.
]
ete TAPE

(N.B. This word may also hold "ADATAA",
indiceting that this tape is rewound, OR,
OOOOOOOOOOtl " AENDAQ",showing that the tape is at

the end of all information written thereon.)

Stg,l
Vt2'2
St2'2
TAPE

OOOOOOOOOOt2

’]‘tz
[]
dtc.

V's will be XS-3 coded, pushed to the left of the word, and filled with T7's.
S's will be XS-3 coded, pushed to the right of the word, and filled with space
symbols.
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"End of Data™ Procedure

This example shows three sets of A, each of two blocks, followed by two

sets of B, each of three blocks.

-t

i

.

A
- A
Ist Read A —Y
2nd Read A | } \/
3rd Read A ! | 1
I T T
4th Read A (i) | ] ]
T T T
(ii) 1 ! "
I L 1
/////ir(iv) \ZX; | -
Then (No jump)
7
Ve
/
I’ Jumpv
¢/ then eventuallyL__ L
/ Read B I 1 1
|
! or
N
“Read A

Data extracted,
normal exit

Data extracted,
normal exit

Data extracted,
normal exit

B Sentinel seen

So back up, leaving

B in indicator, take
end-of-data exit

Back up to start of A

Read forward, B seen,
go ahead, extract
data



901

START

Entry 1 Clear Input Set CC—=> 1110 Enable Routine
- Lines to Routine (Index for GG Only.
DATA EXTRACTION GG (f1. pt.conv.)ls! Character Ex- —> K > M
traction) M
>V
Initialize ST 2070 = XX.
Routine. (i.e. Ignore lst N —> N
r > 4, Box 3 plockerte of,any (Set NC to pick _"@
in@%D up NL for In-
itialization

Entry 2

TAPE POSITIONING

Inner Read Routine

Initializatim
for Data
Extraction




L01

Normal

i.e., Enable
Complementation
of Output from
Conversion

v

©
Y

CC-1—> CC No e
(Countdown on

Index)

Inner Read Routine (Cont.)




801

Scan to End of Field

Normal Exi

K-> L L—=>1

i.e., Epnable Out- i.e., Assume a

put from GG to be[™] Positive Decimall ] 0 —=XX4

Raised to Appro- Exponent (Results Store)

priate Power

1 = CC
(Index)

Normal
X1t

End | Of \
Line  Exit

<

Inner Read Routine (Cont.)




601

Add in C(XX4)

Subtract 3 Times 10y, and
from Character| ] Place_Result back—>» CC~1> CC
in XX4
L —> D))

i.e., Prepare
@"’ for negative "’@

Decimal Exponent

Perform
RP W -
i.e. Set NC to @ FM 0 L(10)
Pick Up NL Routine
@..;. Next Time Used. S o Output of @ @
(To Start New 66— Q
Bkt. ) @ Perform
RP W - Y
(m) FD Q L(10)

(i} ™N 0 0 9@
@ (%) EXIT

Inner Read Routine (Cont.)




011

START @ @ NL

XX2-1—> XX2

(i.e., Decrease
@-—) Shift Index by @ Yes
1)

N —>N, -—>®

XX1-1—>XX1
(i.e., Decrease
Word Index by 1)

XX1< 02 e85 N>n,  prtd of

No

2 Line Exit

Inner Read Routine (Cont.)
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START

Box 1

r +1=>r
(Box 1)

5 Xx2

XX+20 = XX

Send Word from
Pth row, rth pos.
to XX3 (Word for
Current Proc-
essing)

Read 1 Block of
Data from Tape
Referenced by TN,

in Forward
Direction

6 =>XX2 —>1 19 = XX1

Shift C(XX3)

Left in Q by 6,
Set Normal Mask Out 1
Exit Character

Send Word in pth

row, r*" pos.

1st or 2nd Word\No
a Sentinel?

Yes

ERROR ROUTINE 2

to XX3

0 —=XX

_@

Inner Read Routine (Cont.)

Set
in

‘@ S EXIT




cll

START

Box 2

Box 3

LA A

n

AT GGr

GGr

n-6> n Yes
in Box 2 ‘—’l001—1—> ccr [ @

— r+1> r, Box 3 5= CCl1

"{n —30, Box

2 EXIT

Inner Read Routine (Cont.)




IA

7

54
MJ
(0
MJ
TP
TP
TP
TV
TV
TP
RJ
RJ
EJ
EJ
EJ
EJ
MJ
TP
TP
MJ
TJ
RJ
RJ
EJ
EJ
EJ
EJ
MJ
TV
RJ
EJ
MJ
TV
TP
TP
RJ
EJ
TJ
ST
SP
SA
AT
RJ

N
50100

7777
30242
30000

CF13
CF13
CF3

DR56
DR62
ST14
ST12
BM27
CF3

CF22
CF20
CF23

CF13
CF13

CF1

ST12
BM27
CF3

CF22
CF20
CF23

DR64
BM27
CF3

DR63
DR65
CF13
BM27
CF3
CF1
CF1
XX4
XX4

Q
BM27

"Inner™ Read Routine (50100)

557
473
56
77775

75450
[30000Q]
30000)
PS
6G4
GG5
cc
DR53
DR60
ST1
ST10
BM

BM

BM
DR6
DRé
DR11
XX
XX1
BM
DR21
ST

BM
DR51
DR25
DR47
DR47
DR12
DR60
BM

on
DR15
DR53
DR57
Xx4
BM }
BM
DR45
Q

XX4
BM

Call word; no. of lines prelude & routine
No. of lines for address modification
No. of unmodifiable constants

No. of inputs (-2 for Processor)

No. of outputs

Name (READRN)

Exit

Input line

Entry for tape positioning

Entry for data extraction

Clear GG input lines

1 to ST word index (2 input lines only)

Set switches for GG conversion only

Initialize ST

Obtain one character
Discard leading p

Discard E

If, .

If: end line
0.K. - . or digit

Start new line

Continue search for start
Start. - sign?

No, digit, store

Get next character

If A, out

If E, go process exp.
If, end line, out
If;

Otherwise, go store
- seen, enable complementation

Discard any A between - and digits

E Seen, enable exponentiation

Assume +ve exponent

Zeroize exponent store

Discard A between E and first exp.
character and - and 1st exp.digit

-~ sign?

No, form exponent

Get next character
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TP

[0
[0
RS

1J
1J

CF1 DR51
CF20  DRAT
CF23  DRAT
CF21  DR51
0 DR33
DR66  DRS7
0 DR30
CF13 XX
CF13  XX1
GG2 GG
GG3 0
0 [30000]
XX4 17
A DR56

(o] DR60
30000 30000
0 [30000]
Q )

0 N

0 DR54

0 DR61

0 CF25

0 CF25
XX BM21
XX1 BM16
Xx2 BM13
TN 17
CF37  GI3
GT2 GT }
CF26 A

BF EP5 }
BF1 EP5
CF2 XX2
BM21  XX3
XX3 BM16
XX3 CF17
CF23 XXl

[30000] BF
BM16  CF4
CF2 XX
BF 6
CF A }
CF13  BM
CF24  BM27
20004 BM }
CF20  BM27
0 [3000Q)

30000 (30000)]
(30000) (30000)]

ST CF27
CC1 ST12
cC ST7

If A or - , out
If,
If;
If ., out
Otherwise

clear, out

, back

Ao n Ca+ N
- TAY. i, oL 'y
Zeroize shift index
Zeroize word index
Go convert
Output —> Q

[Exé]-———> Ay

And out

Jump on shift index
Jump on word index
Jump on line index

Read one block (forward)

Z

Z—>A

If Sentinel, go to probable error routine.
(It will be necessary to back up tape)

5 to line index
Initialize to BF

Inc. by 20 (u)
19,0 —word index

Inc. by 1 (u)
5 —> shift index

Extract 1 frame

If 00 (i) discard
If < 15g, O.K.

" otherwise reject
Exit

LA A n (or MJ 0O ST12)

AT GGr GGr
Decrease shift by 6

Count down on character index
Insure not more than two words of input
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FORWARD

TP
MJ
RA
TP
TP
MJ
LA
AT
TU
TU
TP
RJ
TP
TP

LQ
TU
TU
TP
RJ
TP
RA
TU
SS
SA
TU
RA
TU

LO

TP
EJ
EJ
EJ
RP
EJ

RJ
EJ
MJ

SP
AT
RJ
RJ
MJ
MJ

EJ
MJ
Sp
EJ

ST6

ST1
CF2
ST13

GG4
FX1
FX

IN1
SC7

SC6

Q

Q
SC6

CF33
SC7
A
SC6
A
CC1
CF41
A
CC1
A
PS25

Q
(30000)
CF34
cC
CF35
(o]
[30000]

MF6
CF35
2

TN
CF40
GT2
TB11
0

0

CF34

BF3
CF32

ST
ST12
CF30
CC1

ST

[30000]
36
GG4

SC
SC1

SC
cC
CC1

17
SC
SC1
A
SC
TN
CF4
PS25
0

0
PS31
PS35
PS32
Q25
TB6
A
PS33
PS55
PS36
PS33
PS36

MF
EP
PS33

17
GT3
GT
B
PS36
PS46

EP
PS36

pss1 J
PS51

Yes, set entrance skip
And out

Augment u and v, to input 2nd line
Reset index to 5

Reset 1st instruction
Exit

Constant

Constant

Set up RP

Set up EJ

Variable required

Store synonym of variable requested
Save order containing syn. address (TP L
(syn ) A)

Set up RP for continued scan
Set up EJ for continued scan
"AA TAPE" —> A

Note tape number
Form address of indicator
And set up order

Add 17774 in "u“, forming jn for repeat

Increment by 2 in "u" field

Set up subroutine with address of indicator

Indicator syn.—>»A

= A DATAA ? (i.e., at start of tape?)

= Required Synonym?

= AENDAO? (i.e., at end of tape?)

None of these. Scan from L(Syn)—> L(TAPE)

If indicator scan, move backward; if not,
forward

Go read forward

Return here if Sentinel seen, but incorrect
one. So test for end of tape, & if not
carry on

Read 1 block backwards

Read 1 block backwards

Return here if no Sentinel seen

Return here if correct syn seen, so go

test Set No,
Incorrect syn, check not start of tape

Test for 1lst set



MF

TB

[ —

MJ
SP
SA
EF
MJ
RJ
MJ

RA
TP
TP
TP
TP
MJ
RP
EJ
SN
SA
SA
TU
TP
MJ
Sp
AT
RJ
RJ
MJ
MJ
MJ
TP
RP
EJ
RA
AT
TP
TP
EJ
[0
MJ
TP
RJ
TP
MS

RA
TP
RJ
TP
MS

SP
SA
EF
MJ

0
TN
CF36
0

0
MF6
0

IN
CF13
CF13
CF2
CF32

{30000]
Q
FX1
FX

A

(30000]
0
TN
CF37
GT2
TBI11
0
0
0
CF26
20002
BF
TB11
CF3
BF2
A
cC
30000
0
EP4
CF55
IN1
0
CF42
IN
EP12
CF55
IN1
0
CF46
TN
CF31
0
0

PS36
14

0

A
PS57
MF
EP13

CF3
XX
XX1
XX2
XX3
IN
EP
SC2
17
0
0
SCé6
A

17
GT3
GT
TB
MF
PS57

A
TB11
TB3
CF3
TB10
A

TB11

[

[(3000Q]

[(30000]

[30000)

30000}

Q
CF53

Q
PS
4
CF1

Q
CF53

[(30000)

]

Not 1st set, so go back and read more

Now move 1 block forward

Add in EF code

And execute

Go to normal exit (modified)

Read forward until next Sentiinel

Incorrect syn;.’. end of data,,’, abnormal
exit

Normal (modified) exit

Clear shift index

Clear word index

5—>line index

Erasable address store to BF24

And out

Scan index as specified

And extract word following that sought

Exit
Read in one block

Go perform tests
No Z —7Z Sentinel, read more
Required synonym, go modify exit (as usual)
Incorrect synonym - exit
Z——7 —A
If either of lst two words all Z's,
accept test

Examine syn. of this data, and place in
indicator

= Required synonym?

Exit 3

Exits 1 and 2

Data cannot be found on tape
(DATA INDEX ERROR)
(N.B. - tape may be mounted at this stage)

Inadequate data. Set abnormal exit
Print out
Note data

Back up tape 1 block

And exit
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XS3 to Floating Point Conversion
Routine GGO-CF16 used here (See Section
III, 3-Translation Subroutines)

.
-

CF 17 O 24 0
200 O 21 ,
21 O 0 22 . XS3 codes
22 0 0 30 E
23 0 0 23 : (Also 1910)
24 0 0 15
25 DE 1.0414F 10 (floating pt)
26 T4 74747 47474 Z——7
27T 0 0 6
30 0 1 1
31 02 14 1 Move backward one block
32 01 65662 45466 a START
33 01 66245 23001 A TAPE a
34 01 27246 62401 A DATA A
35 01 30502 70151 AEND AO
36 02 4 1 Move forward one block
37 50 00100 BF Read forward
40 60 00100 BF167 Read backward
41 0 17774 0
42 45 47223 00130 cr 1 DATA
43 04 14062 22027 A INDEX PS section error
44 04 20121 20312 A ERROR
45 44 24202 00435 . SEE AQ
46 45 47140 63022 cr 4 INAD
47 20 35343 00120 EQUATE
50 04 22300 13044 A DATA,
51 04 24202 00435 & SEE A Q
5 0 BF24 0
53 TP Q PR3
54 RJ PR2 PR
55 MJ 0 [ 30000]
CA NI557
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Integer Conversion & Print-Out Routine (50112)

Purpose

To convert to decimal, and printout on-line a positive binary fixed-

point integer, with a carriage return depending upon the contents of a
specified index.

Calling Sequence

a TP  L(Integer) IC3
+1 TP L(Parameter) 1C4
+2 RJ IC2 IC

+3 Control returned here.

The parameter is the same as "Parameter 2", described in the Flex-Print
routine,

Storage

718 orders and constants

2 erasable locations

A and (Q destroyed
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oReNoNe Nl

Integer Conversion and Print-Out Routine (50112)

CI

7
42
27

67066
IG5
30000
30000
30000
30000
1C22
IC27
I1C31
A56
IC12
IC34
1C10
ICT2

171
1625
122
1C70
A45

057

ICT2

30000
30000
1C32
1C21
30000
1C20
Ic2
ICT1
1C25
1025}
1C55
1C26
1C32
62000
45000
60400
13200
41100
03240

Call word; no. of lines prelude + routine
No. of lines for address modification

No. of unmodifiable constants

No. of inputs

No. of outputs

Name (INTCVT)

Entrance

Exit

Binary Integer Input
Line Index Address
Switch to lower case

Set line index address

Negative?

Zero?

Print minus sign

Non-zero, send positive integer to working
space

Set divide index to 10 decimal

Set switch to suppress zeros

Initialize divide

Prepare for next power of 10

Store remainder

Quotient —A

ZJ 1C35 1C32:; AT IC37 1IC26
PR 0 1IC55 +n

Test for end of line

Carriage return

Reset index

To exit
Set divide index to zero

Set switch to commence printing

o

10
10
10
10
10
10

D O

Qauo
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50 0 0 23420 103

51 0 0 1750 102

52 0 0 144 101

53 0 0 12 100

54 0 0 1 10

55 O 0 37 0

56 O 0 52 1 A

57 0 0 74 2

60 © 0 70 3

61 O 0 64 4 > Flex Codes
62 0 0 62 5

63 O 0 66 6

64 O 0 72 7

65 O 0 60 8

66 0 0 33 9~

67 O 0 117

70 O 1 0

;21 CA CIT7 } Temps. and index
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3. UNICODE SYSTEM TAPE PACKAGE






3. UNICODE SYSTEM TAPE PACKAGE

This package makes possible a reproduction of a UNICODE Master Tape and
a quick comparison by sections with the original to check the accuracy of the
reproduction. Also an octal copy of the UNICODE Master Tape can be taken for
listing by the High-Speed Printer. Corrections and/or alterations to the

UNICODE System are facilitated by its use,.

There are two versions of this set of subroutines:; one for the 1103A and
one for the 1105. High-speed memory usage is confined to the first core bank

of 4096 addresses.

The main routines to perform the functions mentioned above are described
in this write-up as well as a number of subsidiary routines which are used by

the main routines and are also usable by an operator from the console.
A list of these routines follows:

1) Reproduce UNICODE Master Tape

2) Compare Two UNICODE Master Tapes

3) High-Speed Printer Octal Listing of UNICODE Master Tape
4) Read Magnetic Tape

5) Write Magnetic Tape

6) Bioctal Paper Tape Loader

7) Flex Paper Tape Loader

8) High-Speed Printer Octal Dump on Magnetic Tape
9) Read to Q

10) Write From Q

11) Changed-Word Post Mortem

The package is stored as follows:

33238 _ 3gjgg Reproduce UNICODE Master Tape

40500 - 40520 High-Speed Printer Octal Listing of UNICODE
Master Tape

40600 - 40746 Compare Two UNICODE Master Tapes

41000 - 41430 Read, Write Magnetic Tape

44600 - 45741 Routines 6-11

The Read and Write Magnetic Tape routines bootstrap themselves into
core addresses 6230-6661. They use a read-write buffer located from 5270-

6227. The core is not restored after their use,.
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Compilation with UNICODE or running an Object Program destroys this

package.

On the Master Tape, UNICODE has been divided logically into 23 sections.

Thus a set of 23 parameters is used to read or write a UNICODE Master Tape.

Following is a table giving the sections of UNICODE, their length in blocks

(octal), and their loading addresses in the core or drum.

Sec- Num-
tion ber
Num- Section Title Blocks | Addresses
ber (Octal)
1 UNICODE Sentinel Blocks 2 T230-7607
2 Merge 16 35-3134
3 Set-up Translation 2 T230-7607
4 Translation Sub Prints & Translators 133 50333-75600
5 Region FC (Flex Codes) 1 40001-40100
6 Translation Subroutines 17 21-3316
7 Dimension Translators No. 1 and No. 2 4 4400-5267
8 Fixed Library Catalog 1 7230-7417
9 Set-up Generation 1 7230-7417
10 Generators 66 50212-64731
11 Generation Subroutines 6 537-2043
12 Set-up Segmentation 1 7230-7417
13 Segmentor 11 674-2T26
14 Op File I for Fixed Library 1 T230-7417
15 Set-up Allocation 1 T230-7417
16 Allocation 7 674-2403
17 Set-up Initialization 1 T230-7417
18 Initialization Generator 16 2000-5057
19 Set-up Processor T230-7417
20 Processor 6 653-21T2
21 Fixed Library Routines 17 10-3417
22 Set-up Listing 1 7230-7417
23 Listing Routine 12 653-3027




Following is a brief description of the routines and their use:
1. Reproduce UNICODE Master Tapes

The UNICODE Master Tape should be loaded on Uniservo 2 (Tape Control Unit
2, if 1105). A blank tape should be loaded on Uniservo 1 (TCU2, if 1105). If
MS1 is on, a stop occurs after each typing of a section number. If MS1 is off,
the tape is reproduced without stopping. Start with PAK at 40400.

Uniservo 2 is read according to the set of addresses of the first section
and the figure 1 is typed. If MS 1 is set, the computer stops with PAK at
40414. 1If this section is to be changed, Flex, bioctal, or magnetic-tape
inputs should be loaded at this point. If this loading does not alter address
40000, Master Clear and Start. If address 40000 has been altered, Master
Clear, set PAK at 40414, and Start. The altered contents of section 1 is
then written on Uniservo 1; Uniservo 2 is read according to the parameter of
the second section; the figure 2 is typed; and the computer stops again on
MS1 with PAK at 40414. Now corrections or changes may be made in section 2
before restarting as explained above. This procedure continues in a like
manner through the 23 sections of UNICODE. The final stop occurs with PAK at
40400. Tapes 1 and 2 are automatically rewound.

2. Compare Two UNICODE Master Tapes

Put the UNICODE Master Tapes to be compared on Uniservos 1 and 2. Set
PAK at 40500 and start.

The routine compares the two tapes and prints out any differences on
the typewriter in changed-word post mortem format. If the tapes are identical,
only the section numbers are typed. When comparison is finished, both tapes
are rewound and the computer stops at 40600. This routine should be run after

every updating to see if the new tape has been properly reproduced.
3. High-Speed Printer Octal Listing of UNICODE Master Tape

Put the UNICODE Master Tape on Uniservo 1 (TCU2, if on 1105); put a
blank tape on Uniservo 3 (TCU2, if on 1105)., Set PAK at 40500 and start.

The output on Uniservo 3 can be later run off on the High-Speed Printer
to secure the desired listing. Both tapes must be rewound from the console

after the computer stops at 40500.



4. Read Magnetic Tape

Op u v
0 = xx First Last
y yyy Address Address

where x is any binary digit and yyyy is the binary representation of the

Uniservo number. If on the 1105, use a Uniservo under Tape Control Unit 2.

With Q set as desired, set PAK at 41152 and start. References from within
a program may be made by loading Q as desired and using the instruction, 37
41217 41152,

5. Write Magnetic Tape
Op u v
0 = Zx First Last
y yyy Address Address

where Z =1,
x is any binary digit,
yyyy is the binary representation of the Uniservo number. Use Tape

Control Unit 2 if on the 1105.

Set PAK at 41000 and start. This routine may also be referenced from a

program by the instruction, 37 41036 41000.
6. Bioctal Paper Tape Loader

Put the tape in the Ferranti reader, turn the reader on, set PAK at 44601,
and start. The routine can also be used by the program reference, 37 44636
44601,
7. Flex Paper Tape Loader

Put the tape in the Ferranti reader, turn the reader on, set PAK at 44602,
and start. The routine can also be used by the program reference, 37 44636
44602 ,

8. High-Speed Printer Octal Dump on Magnetic Tape

Op u v
_ First Last
Q = zxy yyy Address Address

126



where z = 0 means use of Tape Control Unit 1

z = 1 means use of TCU2 if on the 1105. If on the 1103A, z
must be set at 1 for any use of the routine,.

x = 0 means no rewind of tape

X = 1 means rewind with interlock and printer stop.

yyyy is the binary representation of the Uniservo number.

Set PAK at 44625 and start. The output tape, when listed on the High-
Speed Printer, will give an octal dump of the storage area between the
addresses specified in u and v. This routine may be referenced from a program
by the instruction, 37 44636 44625,

9, Read to Q

Put address which is to be read in Av' set PAK at 44603, and start. The
content of the address appears in Q and the address in Av is increased by 1

for a read of the next address, if desired. The computer stops on 44603.
10. Write from Q

Put address which is to be filled in Av’ put content that is desired in Q,
set PAK at 44604, and start. The content of Q is stored in the address speci-
fied and the address in AV is increased by 1 for another write in the next

address, if desired. The computer stops on 44604.
11. Changed-Word Post Mortem

Op u v
Q= XX YYYYY 272777

where XX = 00 gives punched paper tape output.
XX # 00 gives typed output.
YYYYY is the first address of the area to be compared.
272727 is the first address of the image.

In Av should be put the number of words to be compared. Set PAK at
44613 and start. The routine may be referenced from a program by the in-
struction, 37 44636 44613.
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8¢1

Reproduce System Tape (KK)

Set Up

Set Up

Print Digit Stop

23 Sections
Written?

Yes

Rewind
Tapes

Restart

High-Speed Printer Octal Listing of Unicode System Tape (ZB)

Read
Tape
#1

Write in XS3

Octal on Tape

#3 Using Dump
Routine




6c1

Compare Two Unicode System Tapes

Do Changed Word
Post Mortem on
Typewriter

23 Sections

No

Rewind
Tapes




0el

Write Magnetic Tape

All Words
Written?

Read Magnetic Tape

MD Set Up > Fill Buffer
'Start
‘Re ad
to
ZD Set Up
tart Buff.

Transfer Buff.
to Storage

All Words

Read? )

No

Yes

'Yes

Exit
ZD




BAT230
CA35
EA50333
FA40001
GA21
HA4400
JAT230
KA50212
LAS37
NA674
RA674
TA2000
VA653
WAl0
YA653

GG40200
22
PR40222
10
CE40232
10
CC40242
40
FF40302
27
KK40400
31
CD40431
5
ZB40500
14
CP40514
)
HH40600
102
HJ40702
15
Vv40717
30
40747

Regions for System Tape Package

BZ7607
CZ3134
EZ75600
FZ40101
GZ3316
HZ5267
JZ27417
KZ64731
LZ2043
NZ2726
RZ2403
TZ5057
VZz2172
Wz3417
YZ3027
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ZD41152
MD41000
RS40000
EN44600

Read

Write

Restart

Other Routines



DD DD DD b bt bt ot st i o et et
W~ O OO~ G R WN—~O

53]
Q

|2
= o .

IA
41
41
41
41
41
41

41
41

= &

41
41
41
41
41
41
41
41
41
41
41
41
41
41
41
CA

System Tape Package

FF
BA
CA
BA
EA
FA
GA

HA
JA

JA
KA
LA
JA
NA
JA
JA
RA
JA
TA
JA
VA
WA
JA
YA
FF27

(Parameters)

BZ 1st & 2nd blks.

CZ Merge

BZ Two blks. after merge set-up S.0.S.
EZ S.0. & S.0.S. prints

FZ FC

GZ S.0.S.

HZ Dim, #1 & #2

JZ Lih, Catalog

JZ Set~up Generation

Kz Generation

LZ Generation Subs

JZ Seg. Set=up

NZ Segmentation

JZ Op. file 1 for Fixed Library
JZ Set-up Allocation

RZ Allocation

JZ Set-up Initialization

TZ Initialization Generation
Jz Processor Set-up

VZ Processor

WZ Fixed Librarv routines

JZ Listing Set-up

YZ Listing
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—
O~No Ui W~ O

11
12
13
14
15
16
17
20
21

N WND O

~NOoO U W=~

OC=EocoococoocoH

(@]
e

IA
TU
TU
TP
TV
TP
TP
RJ
MS
RJ
TP
RJ
RA
RA
1J
MS
TP
RJ
MJ
CA

IA
MJ
RP
PR
PR
SP
PR
SS
ZJ
CA

>

[

[=ReNoloNo NN Ne!

GG10

Qo

Produce Master Tap

GG5 Set

GG11 Set

CE3 Set

GG10 Set

RS Set

CE7 No.

PR1 Prin
EN2 Stop
(30000) One

ng Writ
gg Modi
GG4 n pa
GG

MD

GG13

Print Digit

GG17

e

to print #1
address of 1lst par.
index
one shot
restart address (40000)
to print
t number
for load
shot other params

e tape

fy
rameters

(30000) Exit
PR3
CE2
CEl Lower carriage
52
A } Print word
6
PR
Constants
Shift down
Return carriage
Index
Set index
Set restart

No
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. to print



IA

52
74
70
64
62
66
T2
60
33
52
52
52
52
52
52
52
52
52
52
74
74
74
74
74
74
74
74
74
74
70
70
CA

QQ
aa
—

SO OOOOO

'OOOOOOOOOOOOOOOOOOOOOOOOOOOODOOO

Constants
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BN~ O

IA
TU
TU
TP
TV
MJ
TP
TP
RA
RJ
TP
RJ
MS
TU
RJ
TP
RJ
RA
RA
1J
EF
EF
MS
TP
RJ
MJ
CA

IA

MJ

01
CA

Update System Tape or Reproduce System Tape

KK

cC

KK26
CE4

CD

0

CD1
(30000)

Q

ZD45
(30000)
PR
10000
KK6
KK15
(30000)
MD36
KK6
KK11
CE3

0

0

0

FF
MD36

0

KK31

CD

200
200

CD5

KK11
KKé6
CE3
KK15
KKS
RS

Coa 1
ZD

CET
PR1
KK14
KK16
(30000)

o }
MD1
CE

CE
KK5
CD2
CD3
KK

0

MD
KK20

KK26
KK14
10000
20000

Set to print #1

Set address of 1lst par.
Set index

Set one shot

Skip

Set restart address
Set to read tape %

Read tape

Set print number
Print number
Stop for write
Set write address
One shot

Write tape

Modify

Rewind #1
Rewind #2
Stop

Constants

Rewind #1
Rewind #2



W= O

IA
TP
TU
MJ
TP
RJ
TO
TP
RA
RJ
RA
IJ
MS
CA

fE=NeRoNoN

ZB

CP3

CP1
50000
(30000)
ZD45
ZB3
(30000)

EN36
ZB3
Ccp2

ZB14

CP

FF

CP5

Dump System Tape on Servo 3 TCU2

Ccp2
ZB3
ZB2

ZD
ZB6 }
Q

cp
EN25
CP4

ZB2
B

OO OO

Set index

Set par. address
Test buffer.
Par.—>0Q

Read Uniservo 1

Par.—>Q

Uniservo 3

Write Uniservo 3
Next parameter
23-parameter index
Stop

Constants
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TCU2 designator

1st parameter address
Index

Set index

1 inu



IA
TU
TU
TP
TP
TP
RJ
TU
TP
RA
LT
TV
TP
ST
AT
RJ
TP
RJ
TP
TP
RJ
RA
RA
RJ
1J
TP
RJ
TP
RJ
TP
TP
TP
RJ
TP
RJ

D
[y

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

HH
cC
VvaT
VVé
(30000)
Q
ZD45
HH3
(30000)
Q

25

A

Q

A
LA
ZD45
(30000)
PR
LAY
VV1
EN36
HH3
HH17
HH26
A'B)
FF3
Zb45
CC4
PR
Vw7
VV10
V17
HJ
V12
HJ
FF4
ZD45
CC5
PR
VV14
ZD45
VV15
VV14
EN36
HH3
HH17
VV17
HH26
VV5

Compare System Tapes

HH17
HH3
VV5

A%
ZD

HH7
Q
vv2
v

48!
ZD
CET7 }
PRI

EN13
vv23
VV23
HH27
HH3

7 )
ZD
CE7 }
PR1
HJ2
HJ3
HJ4
HJ1
HJ2
HJ1 }

)
CE7

PR1

Q
ZD

EN13
VV1é6
VV16
V5
HH3
HH56}
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Set to print 1
Set 1st parameter
Set index

Set prog. address
Tape 1—> storage

Set parameter in Q

1st add. of image to AV
Set image address

Last add.—> A

Last - 1st—>Ay

+1 to set A parameter
Read to image (No. 2)

Print number
Do CWPM

Modify

One shot
J parameters

Read in S.0. from No. 1

Print 4

Compare S.O.

Last of S.O0,
Read FC (#1)
Print 5

Read FC (#2)

Compare FC

Set for S.0.S.
Set index

Up to generators



60
61
62
63
64

Le
LV 19 )

66
67
70
71

73
74
75
76

77
i

100
101

TP
RJ
TP
RJ
TP

™

L

TP
RJ
TP
RJ
RA
RA
TP
RJ
1J

i

L

EF
MS
CA

FF11 }
ZD45

cC12 CE7 }
PR PR1
VT HJ2 )
VVQO H TQ
Vv4 HJ4
HJ HJ1
vv22 HJ2
HJ HJl
HH3 Vv23
HH17 VV23
VV24 VV5
HH26 HH3
VV5 HHT5
0 vV25
0 VV26
0 HH
HH102

Read generator (#1)

Print 10

Compnare qgen,.
‘5 )

Last generator read

Skip generator parameters
Set index

Do rest of parameters

Rewind
Rewind
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p=g

OHOONOMO-NOOOO~OOH

QoMo oON

(o] =
S
o

HFOOOoOOoOUOoOo<

[S) &)

P

o 3

(@}
w

Vv30

HJ

30000
30000
30000
HJ2
ZD45
HJ3
HJ2
EN36
HJ3
HJ4

HJ15

2260

10000
20000

30000
HJ5

30000
30000
30000

Q
ZD

EN13
VV11
HJS
HJ
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Q for CWPM

A for CWPM

Set for image read
Mask

Index

Set index

Read S.0. & gen.
Compare S.0,

For more reads
Last read of S.O.

Read FC
Compare FC

Set index
Compare gen.

Last gen. read

Set index

Rewinds

Exit

Start

Read par. & comp. par. for A
Compare par. for Q

Index

Read S.0. or gen.
CWPM
Modify

N times
Exit



Regions for Read-Write

Core (Coding for both 1103A and 1105 versions shown)
BS5267
1
BF5270 Drum
740
DD6230 MD41000 Write
40 40
EE6270 ME41040
14 14
FF6304 MF41054
5 35
WB6311 MB41061
25 25
CR6336 MR41106
5 5
SU6343 MU41113
4 4
CC6347 MC41117
20 20
BG6367 MG41137
13 13
ZA6402 ZD41152 Read
51 51
ZB6453 CB41223
13 13
Z2C6466 DC41236
40 40
BB6526 DB41276
55 55
CA6603 CT41353
35 35
PC6640 PD41410
21 21
276661 41431
CN740 No. of words in buffer
CL737 No. of words -1
LA6227 Last add. of buffer
CM741 No. of words +1
NN432 No. of words to bootstrap
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DD

IA
MJ
RP

Write Magnetic Tape

TP
QT
LQ
QT
ST
AT
TP
TJ
TV
TP
0S
TU
RP
TP
TP
SA
SA
LT
RS
zJ
RJ
RJ
TP
TP
MJ
RJ
MS
CA

MD
0 MU —> Setup
3330000 335 } Bootstrap
40
30000 30000 Par-o0 1st add. last add.
30000 30000 Next add. in buffer
Q DD3
cc2 BG2 1st add.—>temp.
0 17
cc2 BG3 Last add.—>temp.—> A
BG2 BG4 Last - 1st —> temp.
CC5 BG6 Last - 1st + 1
BG5 A No. left —A
BG6 EE Room this load ¥ No —>EE
Db4 DD22
cCl1 0 Set RP & TP
BG6 DD21
DD3 DD22
30000 DD23
30000 30000} Words —»buffer
DD4 A
BG6 17 Update address
BG6 25
0 DD4
BG5S BG6 Set cells left
FF DD31 Buffer full ¥ no —>FF
WB WB1 Write tape
CR CR1 Clear
ggg mgg Set drum
0 MD36 —>drum
MD36 MD37 Exit
0 MD1 Stop
MD40
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EE

FF

~No Uk wnn e~ O

10
11
12
13

B w - O

IA
TV
TU
TP
QS
RP
TP
RA
TP
RJ
RJ
TP
MJ
CA

IA
TP
QJ
RJ
RJ
MJ
ca

ME
DD4
DD3
CC11
BGS
30000
30000
DD3
CC

WB

CR
DD3

ME14

MF
DD3
FF2
WB
CR

MFS

EES

EES }
i )
EE4

EE6}
30000
BGS
BG5S

WB1
CR1

No room this load

Set addresses

Set n of RP

Fill buffer

Update parameter

Clear number of cells left
Write on tape

Clear

Return to finish parameter

Room & buffer not full

Q

DD33 }
WB1
CR1
DD33
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40 vV 00— exit

Write tape
Clear
Exit



CR

SU

AN G )

W~ O

IA
MJ
TP
ST
DV
Z)
RS
SP
AT
EF
TV
TP

T
TP
QS
EF
RP
EW
RA
1J
MJ
CA

IA
MJ
TP
TP
RP
TP
CA

IA
RP
TP
RJ
MJ
CA

MB

CC14
BGS
CC7
WB6
BG7
BG7
CCé6

CC10
DD3

CC17
CC17

10170
10000
WB21
BG7

MB25

MR

0

CcC10
CC14
CN10000
CC1
MRS

MU
NN30000
MD

CR

0

MU4

(30000)
A

A
BG7
WBS
CCé
0
BG10
CC3
WB21
Q
22

A

Q
CcC4
CC4
WB22
(30000)
CC16
WB17
WB

30000
DD4
BGS

CR }
BF

Su2 }
DD
CR1
DD5

Write Buffer

Exit

No. blks.—> ()

Index = No. blks ~1-—-—>BB7

Set bypass (=MJ 0 WB11 on 1103A)
Set at BF

Set tape No. in code word

BF + n(170)

Write n blks.
Exit

Clear

Exit
= BF
No. of cells left = 1 buffer load

Buffer = 2's —>exit

Set~up
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SU in core
Bootstrap

Clear



Constants

IA MC
ccC 0 0 0 0 Zero

1 74 74747 47474 Fill buffer - Z's

2 0 77777 0 u mask

3 0 20000 04000 Set bypass mode - TCU2

4 02 00606 0 Write & 128/in-tape ¥l

5 0 1 0 1 in u

6 0 0 1 1 in v

7 0 170 0 Words/blk. in u
10 0 BF BF 1st add. of buffer
11 0 oT7777 0 Mask
12 0 0 0
13 0 2 2
14 0 CN 0 Set number of cells left
15 0 LA LA Last address in buffer
16 0 0 170 Words/blk. in v
17 0 1 70000

CA MC20
Explanation of Temporaries and Variables
Core Drum
BG MG

? g 8 8 E;gh Check sum
2 0 u 0 u is first address

3 O u 0 u is last address

4 0 u 0 u = Last-first

5 0 u 0 u = No. cells left in buffer
6 O u 0 u = Last-first +1

7 0 0 v v = No. of blocks =1 (Index)
10 O u 0 u = No. of blocks

11 0 0 0

12 0 0 0
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IA
TP
MJ

Lo
QT
TP
S

TP
oT
LQ
T
ST
AT
TJ
TP
RJ
TP

v
RP
TP
RA
TP
MJ
TP
LQ
TP
AT
RJ
TP
LQ
TV
TP
0S
RP
TP
RJ
MS
RP
TP
CA

yA)
Q

0
30000
0
ZB
ZB
ZB1
ZB1
ZA2
ZB2
Q
ZB2
ZB3
ZB4
ZB6
ZB7
ZC
ZA2

Q

Q
CN30000
BF

ZA2

R

0

ZB5

Q
ZB11

Q
zC
ZA2
Q

Q
ZB12

ZB5
30000
BF

D45

0
NN30000
MD

ZD31

Read Tape N

ZD2
ZD47
30000
22
ZBl

BB36
BB37
0
ZB3
17
A

s
ZB5
ZA31

ZC2 }
ZC1

Q

25

ZA25
ZA26
(30000)
ZB10

Q
ZA3

Q
25
A
ZC2
ZC1
Q
25
ZA44

Q

ZM43
ZD45
(30000)

ZD46
2D
ZA3
DD
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Par, 0 1st add.

Set tape number

1st add.,—>ZB3

Last add.—>A

Last - 1st + 1—>ZB5
Fit—>ZA31 Noy
Fill buffer

Buffer —sstorage

Update par.

No.—>V

Read to buffer

Set address
Mask—>0

Buffer —> storage

Exit

last add.



7B

-0

i O JO U W

o

-l

AO0ODOODO0OOO0OO0OOO0O!

>

=

( 0)

07777
CB13

Constants and Variables

Mask

Tape No.
Mask

1st address

-~
(=]
(=]
Q
o

Last - 1lst + 1
Standard par. to fill buffer

Other par.
Mask

OgOE“‘OOOOOO
=
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ZC

IA
MJ
MJ

TP
QT
LQ
QT
ST
AT
LQ
TV
DV
TP
TP
zJ
RS
TU
RJ
RA
1J
TP
zJ
TU
RJ

oo =
o

Qoooo

Read Tape
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Exit
Start
0 address address

1st add.—> 35

Last - 1lst +1——+>Au

Address —>BB2

No. of blks. —sindex
Store remainder

No. of blks. # zero V¥ No —> ZC26

Index - 1

No. of words = 170

Read

Increase address

n blks.

Remainder zero —exit No¢

Read remainder
Exit

Remainder
No. of blocks

1st address



o]

~NO ks W~ O

10

IA

MT
M

MJ

ER

DB
O

0
(30000)
0

0

0
BB2
BB44
BB2
BB2

DDAR
poay

BB46
BBS53

BB20
BB33
BBZ24
BB53
BB30

CA10
PC

602
14

20000
07777
170

10000
10000

10000
DB55

Read One Block of Tape

{ 2nnnn)
Ltovvuuyy

BB3
(30000)
BB4
BB43
BB42
BBS52

bos1 |
Q

A
A

pBss )
BB53
BB50

A

BB34
BB41
BB47

A

BB34
BB40
BB47

A

BB34
BB37
PC2
PC1 }
BB1
BB42
BB
10000
10001
70000
60000
50000
04000
0

0
(30000)
BB37
BB36
BB53
(30000)

i)
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Par. = 00 n address

(on 1103A = MJ 20000 BB5)

Set bypass (1103A = MJ O BB3)
Set normal bias

Set address

Set n of RP

—>0Q
70 ~ A
v Bl z)

[~

170 = n—>RP

Read

10A —A

Parity ¥ o—> 34
Set high

Read

IOA—> A

Parity ¥V ‘“o—>34
Set low

Read

I10A —A

Parity |

Move back

Print PARITY

Stop for rereads

Set normal (1103A = MJ 0 BB35)
Exit

Read one blk. fwd.

Move back one blk.

Low

High

Normal

Set bypass

Move back one blk.
Read one blk.

RP
Throwaway
BB55 in core



PC

DD r et et b et bt et
O~V WNF~RONOUIL WND-=O

IA
MJ
MJ

TP
QT
ST
TU
SP
PR
SS
2J
RA
1J
MJ
RP
PR

CA

30000
PC16

A45
PC20
PCT
52

PC13
CA7
PCT
pPC
PC3
PC4

Print
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Exit

Start
0

Index

address n



[N e R e e e e
OO UNBK WNFROIOUDID WN-O

no
[

[\C -\
oW N

LoD
O~NO O

LW wWwww
B N

(From 1103A Unicode Service Routines)

ZZ

65127
36566
62452
77777
77777

10
11

02204
31204
21401
24704
01201
20412
02224
40404
40601
41603
42524
40130
30604
70304
40447
20157
40404
10000

Constants
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Sentinel

Rewind #1



4. UNICODE SAMPLE CODING






4. UNICODE SAMPLE CODING.
a. Matrix Inversion by UNICODE

Assume A is the matrix to be inverted and 'C is the i-th approximation
to the inverse. Set Ob to AT. Then for the i-th iteration (i=1, 2, ..., n

where n is the rank of the matrix)

.C. = C. for k=i

jk ik
A1,
1 1

o ==l 3¢ ai"lc) for k # i

jk jk Tjii k

where Ai is the i~-th row of A and JCi is the i-th column of JC. After n
repetitions Cn = Inverse of A.

Next an estimate of the error is made
n
Average error = (jiAi Cj)—n
2
n
If the average error is greater than the error allowed by the routine,
C is used as a new value for 0C and a new approximation is made. Sentence
2.7 of the program establishes the error allowed. Reducing ae (allowable

error) to a smaller amount may increase the number of iterations needed to

obtain the desired inversion.

To run the program for a different size matrix, change sentences 1, 2.5,
and 3. In 2.5, n is given the size of the new n x n matrix. In 3, m is
given a numerical value 1 less than n. The numerical value of n determines the

new dimensions used for the subscripted variables in sentence 1.

The input matrix A must be prepared on a data tape. It is brought into
the computer by the Automatic Data Read-In.
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2.5

2.7

Sed

Z.2

Z3

oL .
>

5

5.5

7

7.5 ; .
< 72‘

17 r(x

11 VA

iz e

1% i

1 iz

1= lo=1L

15 varss i la(l)ib sentences 17 thru 10 ther Sinp to 10 .
17 vary (1) sentence 18 toe: e 15 .

is (L,L/—C(u,h;'(C(j,i) () .

19 if 1o = w Jumo to 25 .

20 la = 142

21 b= .

21,5 if la 3w Jumo to 2h.1 .

22 Jumm to sentence lo

23 i=121+1 .

’

2k resume 7 .

2k.1 =0 .

24,15 vary i 0(1)m sentences 24,2 thru 24,3 then jump to 24.35 .
2k.2 vary k 0(1)m sentences 24.25 thru 24.3 then resure 24.15 .
24,25 vary j O(1l)m sentence 24.5 then resure 24.2 .

24,30 a=a+ (a(i,i) < eli,k)) .

9‘4.55 ¢ = (g=n/a" .

b, 39 tvoe ?

Q

2Lk if G ae, jurp to 5.5 .

2L .5 vary i 7(1)m sentences 24.6 thru 25 then Jump to 25 .
2L.5 vary k U(1)m sentence 25 then resume 24%.5 .

25 list c(i,%),i,k, tape 4, .

25 stop .
zzzzzzend of tape .
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b. Floating Point to Fixed Point Sub-Program

This is a method of converting a floating-point number to the
nearest integer. The sub~program to do this is shown operating at sentences
100 to 106. Controlling sentences of the main program which reference the

sub-program are given here as sentences 50-51,

Note that the Vary loop shown is never finished. A jump out is made

to exit sentences when the nearest integer is found.

50. Compute Fix (Z(J)) A.

51. I = KKA.

100. Fix (Q(KA))A.

101, 22 = |Q(kA) | & .

102. Vary KK O(1) 999999 with ZZ ZZ(-1) -2 Sentence 103 A.
103. If ZZ < 0.5 jump to 104A.

104. If Q (KA) > =0 jump to 106A.

105. KK = -KKA.

106. ExitA.
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W W W LN NN N
W N W N

19

20
21
22
23
24
25
26
27

¢. Linear Programming Application.

T

nicode program
o

linear program
original dantzig method

dimension a(17), x(8,17), z(17), delta(17), c(17), psi(8), p 8), temp(17), work(8)

start

1f =7
1g = 16
g =16

read x

Note:

read ¢
read psi .

read p

x(0,0) = x(0,0) + 1

vary i 0(1)lg sentences 6 thru 8

z(i) = 0

vary j 1(1)1f sentence 8

z(i) = z(i) + x(j,i) X psi(j)

vary i 0(1)1lg sentence 10

delta(i) = z(i)-c(i)

temp(0) =0

k=0

vary i 1(1)1g with b 1(1)g sentences 14 thru 17
if temp(0) G delta(i), jump to sentence 16
resume 13

vary j 1(1)1f sentence 16.1

if b = p(j), jump to sentence 15

temp(0) = delta (i)

k=1

if k = 0, jump to sentence 44

type k

temp(0) = 1000

vary j 1(1)1f sentences 22 thru 29

if x(j,k) G O, jump to sentence 25

temp(j) = -1

resume 21

if x(j,0)L O, jump to sentence 23

temp(j) = x(j,0)/x(j, k)

if temp(j) 6= temp(0) jump to sentence 24
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Only sentences 1 - 2.3 need be changed
for matrices of different size.

BEGINNING OF CYCLE
Cycle Count

Find smallest negative 3

If no negative & is found, go
to output

Type k = subscript of incoming
vector

. XJ
2) e="T""=
1 xik

Find mr (position in basis)
for out going vector



28
29

30
31

32

33
34

34.

35
36
37
38
39
40
41
42
43

44
45
46
47
48
49
50

51
52
53
54
55
56
58
59
60
61
62

temp(0)

temp(j)

mr = j

type mr

psi(mr) = c(k)

p(mr) = x(0,k)

vary

temp(j) = x(j k)
work(0) = x(mr,k)

vary

x (mx

resume 35

resume 40

vary
if j

x(j,i) =x(j,i) - x(mr,i) X temp(j)

Jjump

vary
list
vary
list
vary
vary

list

vary
temp
vary

vary

if x(0,i) = p(j), jump to sentence 56
temp(i) = x(j,0)

vary
list
vary
read

work

i) = x(mr,i)/work(0)

if x(mr,i) not= 0, jump to sentence 40

j 1(1)1f sentence 34

i 0(1)1g sentences 36 thru 42

Jj 1(1)1f sentences 41 thru 42

= mr, jump to sentence 39

——

to sentence 4

j 1(1)1f sentence 45

p(j),j,tape 3,((variables in basis))
i 0(1)1g sentence 47

delta(i),i,tape 3, ((delta))

j 0(1)1f sentences 49 thru 50

i 0(1)1g sentence 50

NN

x(j,i),j,i, tape 3 ((final tableau)),
(matrix), (row), (column) .

i 1(1)1g sentence 52 . B
(i)=0

J 1(1)1f sentences 54 thru 56

i 1(1)1g sentence 55

i 1(1)1g sentence 59

temp(i),i,tape 3, ((values of variables)) . J
J 1(1)1f sentences 61 thru 66

a

(j)=0
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(Continued)

Type mr

3) place coefficient of in-
coming vector in new position

4) place number of incoming
vector in new position

=aQa
Save column k and xrk

5) calculate incoming row

6) calculate remaining parts
of matrix by columns

Go to start next cycle
END OF CYCLE - START OUTPUT

List numbers of variables in
basis

List 8's (shadow prices)

List whole final matrix

Find and list values of
variables

Compute and list back solution



63 vary i 1(1)lg sentences 64 thru 65 . (Continued)
64 work(j) = work(j) + temp(i) X a(i)
65 2(j) = work(j) - a(0) . } Compute and list back solution
66 list z(j),j,tape 3, ((back solution)),
(deviation), (equation) .
67 c(0) =0 . B
68 vary i 1(1)1g sentence 69
69 c(0) = ¢(0) + temp (i) X c(i) . \ Compute and type and list
70 1ist c(0), tape 3, ((profit function)) profit function
71 type c(0) . J
71.1 1list x(0,0), tape 3, ((cycle count)) . :}> Type and list cycle count
71.2 type x(0,0)
72 stop

zzzzzzend of tape

Arrangement of the data tape: Constant Coef- Coef- Coef-
term ficient ficient ficient
A(I) 7 sets of A (rows of original equation) Xq Xy Xge » - Xy
Y(J,1) Cycle Vector numbers
counter
0 1 2 3......16
1 x X X X X h
10 11 12 13° * 71 16
X X X X, .- X
Con- 20(1721 "22 "23 216 Coefficient
stantﬁ . . . e e e e e ? matrix
terms .
Xool*71 *72 X730 - - - X7 e
\ J
c (I)o C; CyCqv . Ci6 coefficients of profit function
PSI(J) O #& ¢b ¢% C ¢% coefficients of profit function of the vectors in the basis
P (DO Py P2 P3 .. P7 vector numbers in basis

The slack variables and artificial variables must be inserted in the data tape.
The starting basis is the unit matrix,
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This dcalumn How the new tableau is computed from the preceding one: (Method taken from Charnes, Cooper, Henderson, "An Introduction to Linear Programming”.)"
outside tab- : .
Xjp are the values of column k in the old tableau, k being the number of the vector that was selected in the old tableau to enter the base.

6G1

leau need
not be saved X ; are the values in the outgoing row.
(for outgoing Xi = x; gare the coefficients of P, (the constants in the input data).
vector) 1 0
. C.— basis vec- -M i
A J tor number "
Xk values designator Py (Xi) Pio P
¥y Pé s A Y 8 Y A
€10 F10 *10 0 *10 10 *10 ¢
Cr Pr ———Xro——————1 ——Xr1w0——1—*r
C_12 L P2 X120 12 10 y
- ] - . .
. . [ . .
C6 P16 ‘16 0 ﬂ%%
z, 0) Wﬁ 0) z
J r
val B A /
z. -C, 1) 1) Z 1)z -C
§ I/f/ ) )z, l//}//
Vates Numbers |4 "
2) c / | 1] 6) 6)
10 10
) ‘//////A ‘//,///1v””/
x
I
2) / 3 ¢ yk/ 5 5) =
A2
2) ¢ M € Py 6) 6) 6) 6) 6) 6) 6) ...|6)
12k . .
o -\
2 -2 19
) e Plo 6) X160 a X6k 6) 6) 6) 6) 6) 6) 6) 6) X o o X16 «
Z.
J
zZ -C,
J J

The new tableau is generated in the steps 0 -1 -2 -3 -4 -5 - 6.

But watch!: Compute for step 6 only columns, where step 5 gave element # 0 and xjgx # O; otherwise column remains unchanged. In this example the
slack and artificial variables (10-16) are placed before the real variables (1-9). The sequence is unimportant but the constant vector Py must
remain in the first column. The coded program has in the data tape the variables in their natural order 1, 2...10...16.






5. UNICODE CARD INPUT






5. UNICODE Card Input

Card input to UNICODE is possible without any change in the UNICODE Master
Tape if a Card-to-Excess-Three Routine is written and added to the UNICODE
Service Routines. Then the tape produced by this routine with card input may
be used in UNICODE similarly to the tape produced by the Flex-to-Excess-Three

Routine,

Assuming only 48 characters available on cards, certain restrictions in
the writing of the UNICODE programs must be adopted. Superior figures can be
eliminated by the use of the symbol POW followed by regular figures. Only
one of the two signs, > and < , can be used. The space is simulated by no
punch on the cards. The dash becomes the minus sign. No simulation is needed
for the comma and period. Counting the 26 alphabetic, 10 numeric, and the 4
mentioned, only 8 available characters remain, The operator can obtain the
essential UNICODE characters needed by an arbitrary assignment of characters
which will later be changed by the conversion routine to the excess-three

value desired. The following is one such possible assignment.

Excess-Three Card Card
Character Character Punching

/ / 0-1
< @ 4 - 8
% * X-4-8
+ & Y
= # 3-8
l Y-4-8
( $ X-3-28
) % 0-4-8

In the above assignment, there is no greater than ( > ) sign. If in
the IF sentence, a term such as "X > Y" is wanted, it should be written as

"Y < X", Similarly, if a term "X > = Y" is wanted, it should be written
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"Y < = X", If the converse of the latter is wanted, in addition, in an IF
sentence, it is supplied automatically by a jump to the following sentence

on failure of the < = relation to hold. Further flexibility can be introduced
here by making this next sentence a JUMP sentence. It can be seen that only
two clauses are now permitted in the IF sentence, but, because of the
possibilities of combining the IF sentence with a subsequent JUMP sentence,

there is no real loss in generality.

Each 80-column card should be considered a complete blockette. The con-
version routine should use spaces to fill out the remaining 40 characters in

the blockette.

If a sentence overruns from one card to another, care must be taken not
to break a symbol into two parts. One must always end the punching of a card
on a divider or a space. Any number of spaces may be put between symbols
of a UNICODE sentence. Thus, 40 or more spaces between symbols in a sentence
will not cause trouble. However, putting only part of a symbol on one card

will destroy its meaning.

The first 6 positions of a regular UNICODE program card are reserved for
the line number. The first 6 positions of an overrun program card must not
be punched. On an overrun Data card, no indentions are needed. Of course,
no figures may be broken at the end of a Data card. Thus, on Data cards,
scientific notation numbers may not be broken into separate parts by use of
spaces because spaces indicate the start of a new figure on Data lists. On
the other hand, on a program card, the symbols making up a scientific notation
number may be separated by spaces. Use of a comma following the last figure
on a Data card will save computer time because it stops further analysis of

the blockette and ignores the spaces used to fill the line.

The PRINT sentence, being limited to 6 blockettes, is somewhat limited
in size by the use of cards, but this restriction is easily overcome by

writing two or more PRINT sentences in succession.

The rules of tape preparation explained in the UNICODE Manual must be
simulated when using cards. Thus, whenever blockettes of spaces are needed
to fill out a block, the right number of blank cards must be inserted.
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Card input for UNICODE programs and Data can be used at a computer in-
stallation which has no direct provision for card input to the computer if
there is available a Card-to-Magnetic Tape Converter. If the cards have been
properly prepared in accordance with the conventions described here, they can
be run through the Card-to-Magnetic Tape Converter and this output tape then

translated to a UNICODE tape by means of a short conversion routine.

Though this latter routine is at present specifically adjusted to the
arbitrary assignment of characters given earlier in this paper, it can be
readjusted to any other assignment merely by modifying the order or content
of two 8-line tables,



Cards to UNICODE Tape

This routine has as input a magnetic tape obtained from cards via the
Card-to-Magnetic Tape Converter. The characters on this tape are changed,

as needed, to the excess-three equivalents which are recognized by UNICODE.

The space-fill option for no punch should be used in producing the input
tape on the Card-to-Tape Converter. Further conventions followed in writing
the programs and Data lists and punching the cards are described in the
write-up, UNICODE Card Input. The arbitrary assignment of card characters
given in the table therein is assumed to be standard. No special translation
is needed for the first three characters of this table after the Card-to-Tape
conversion., However, the remaining five characters have to be translated

from one excess-three value to another bhefore they are acceptable to UNICODE.

When it is known that none of these five characters have been used, there
is no need to use this routine. The tape from the Card-to-Tape Converter may
be used directly as an input to UNICODE. This will happen most frequently
with Data lists. If a Data list is preceded by a Data Index, which uses equal
(=) signs, of course, it will still be necessary to run the tape from the Card-
to-Tape Converter through this conversion routine. Other than the equals sign
which only occasionally occurs in a Data Index, only one character on Data
lists, the semicolon, has no counterpart among the usual card characters. The
semicolon should always be replaced by the comma in Programs or Data lists
using cards. Thus, many sets of Data list cards, when properly punched and
run through the Card-to-Tape Converter, will produce a tape completely
acceptable to UNICODE,

If a Card-to-Magnetic Tape Converter is available, it will be found a more
economical procedure to prepare all Data lists in this way because of the
greater ease of correction. This will be true regardless of whether or not

the program has been prepared on cards.

To translate the five characters mentioned above, the following two tables

of excess-three values are used in this routine:
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Card-to-Tape Produced Excess-Three Value

00 00000 00016 &
00 00000 00035 ®
00 00000 00062 :
00 00000 00055 $
00 00000 00075 %

UNICODE Accepted Code for Character

00 00000 00063
00 00000 00076
00 00000 00042
00 00000 00017
00 00000 00043

—~— +

Each of these tables is contained in an 8-line space. Thus, they can be
increased in size up to eight lines and altered as needed to produce a
different conversion. The order within the tables is significant. Thus,
recognition on an input tape of the third value in the first table would give
a substitution on the UNICODE tape of the third value of the second table.

There are two versions of this routine; one for the 1103A and one for the
1105. With the 1105 version an MJ2 setting indicates that Tape Control Unit 2
is being used. No MJ2 setting indicates use of TCUl. No settings are needed
with the 1103A version.

To operate either version, after checking whether an MJ2 setting is needed,
put the tape produced by the Card-to-Magnetic Tape Converter on any Uniservo.
The number of this Uniservo should be placed in AV. In Qv put the number
of the Uniservo on which the UNICODE tape is to be written. The octal number

of input blocks must be in Qu‘

Start with beginning address at 77460. The routine transfers itself to
core where it operates from 6300-6736. Both tapes are rewound on completion
of the translation. The computer stops with PAK at 6300, which address, since
the core is not restored, can be used for a start of any additional translation.
No check is made for illegal parameters. A failure to recover from a parity
error after 5 additional reads with varying bias and direction will cause
a computer stop with the print-out: PY. Another 6-read trial can be obtained
at this point by pushing the START button.
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The flex copy of this routine loads in the drum from 77460-77714. It may
be added to the bioctal tape of UNICODE Service Routines. It has not been
included on any of the tapes of the UNICODE System but flow charts and

annotated ceoding for it are shown following this write-up,

On both versions of the routine the first table is located at 77675 and
the second table at 77705. A change in the number of significant values in
the tables would necessitate a change in the repeat instruction that controls
use of the first table. On the 1103A version this instruction reads 75 20005
06345 and is located at 77515. On the 1105 version this instruction reads 75
20005 06362 and is located at 77532. For example, an increase to 8-line sets
of significant values in the tables in the 1105 version would require a change
of the content of 77532 to 75 20010 06362.
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691

Flow Charts for Routine to Convert Card-To-Tape Converted
Tape to UNICODE Tape (1103A or 1105)

Transfer Routine Set up Tape
From Drum to Core Parameters and
> If on 1105, Set Bypass
1 ]

and Jg?grto Core of Appropriate Buffer Indexes

Read 1 Block

Set Normal
Bias

From Tape to Is there a
_ﬁ,<::)—> Input Buffer Parity Error?

in Core

Yes

Read Block 5 Time
or Less, as Needed,

in Varying Direction
and Bias




0L1

Is Character One
Extract a Char- of Those that is to
acter from Word Be Changed?

Is Word of Char-\ Yes$
acters Used Up?

No

No

Yes

Replace Char-
acter by One

Which Unicode
will Recognize

Next Word

Set up to Examine

Is Block of Words\Yes
Used Up? }_)

No

(::)éio

Write Translated
Block to Output
Tape

JL ~

Have Number of
Blocks Been Used

Up? _

jLYes

Rewind Input and
Output Uniservos




‘Read Tape Back- Is There a Y Set Low _|Read Tape For-
ntr ward 1 Block Parity Error? Bias ward 1 Block

L1

No

Yes_| Read Tape Back-
ward 1 Block

Is There a

Parity Reread Routine Parity Error?

Szt Normal
Bias
Move Tape For- Set Nofmal
ward 1 Block Bias
Is There a Set High Read Tape For- Is There a Yes
Parity Error? | Bias ward 1 Block Parity Error?

No

No

Stop with
PAK
Entry
at

Read Tape Print-out:
Backward 1 PY
Block

Is There a
Parity Error

No




RE
RE
RE
RE
RE
RE
RE
RE
RE

Regions for 1103A or 1105 Routine To Convert Card-To-Tape
Converted Tape to UNICODE Tape

DH77460
HL6300
BL637T7
TC 6460
NU6513
BE6522
NE6523
UC6533
TS6547
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1105 Routine to Convert Card-to-Tape Converted Tape to UNICODE Tape

HLO

N O D bW N

10
11
12
13
14
15
16
17
20
21
22
23
24
25
26
27
30
31
32
33
34

35

IA
RP
TP
LA
TP
TP
MJ
wJ
MJ
TP
EF
MJ
MJ
TP
EF
TP
RP
0S
sp
AT
TP
T
LQ
ST
TP
TV
LA
TP

AT
17

17
75
76

DH
30233 HL Transfer Routine from drum to core
DH2 HL
A 14
6 Number of input Uniservo to UC6 in shifted position.

A UC
Q UC4 Storing q in UC4
20000 HL5 Is MJ2 set? 1If so, jump to bypass buffer 2
0 HLll Jump to bypass buffer 1
20000 HL5 Is Buffer 2 active?
¢! uctd Set up TCU2 selection
0 TC13 Bypass buffer 2
0 HL14
40000 HL11 Is buffer 1 active?
1C UC13 Set up TCUl selection
0 TC12 Bypass buffer 1
TC26 0
10010 HL17 Put TCU selection in tape handling parameter
uc!3 1c?
U06 0

9 "Read forward 1 block from input servo" set up in UC
TC™ UC
TC32 0

4 12 =
uc* ucC u of Initial Q transferred to Av

25
A

23 .5 .
™ UC Index of number blocks formed in UC5
T022 UC12
UC4 UC12 v of Initial Q transferred to UC4 in shifted
UC12 14 position, This is output servo number
A uc?
T03 UC1 "Write 1 block to output servo" set up in UC1
0 TC5 Set normal bias
0 uc Read forward 1 block to core
10170 HL36
10000 TS
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36
37
40

41
42

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

60
61
62
63
64
65

66
67
70
71

73
74
75
76

76

ZJ
RJ

TU
TU
TP

TP
LQ
TP
QT
RP
EJ
SN
SA
TU
LQ
TV
RA

TP
0S
1J
RA
RA
1J

17
75
77

1J
RA
17

RA
17

TS

20005 HL62

NU HL

Q

A

17

uc

52

HLSO 0

A

a5 g
61

Q

HL61

HL

25

aLll 1cld

TC

30000 30000

14

2

Q

45

UC™ HL
HL

HL

45
47
3

3
(@]

[
(@]
i
~N =

1SN
LS

UC™ HL

0

10170 HL71
10000

uc

5

1

TS
33

UC™ HL

6

4

Uc~ TC
6

0

uc
0

0

Uuc
4

uc
HL

4

cd

|, W NS — — —_—A | -

Is there a parity error?

Recover from parity error by attempted rereads
at different bias

av LUaLi2TALTHLV Vi

Set up start of analysis of block at lst address of
buffer, TS

Index of greatest possible (162) number of words
set up. Rest of block words are spaces
Index for number characters in word

Character to A for examination

Is character one of 1lst table?

r—>u of substituting command

Location in block to v of substituting command
r + BE to u of Substituting command to get proper

character of 2nd table

Character substitution (2nd table char. for 1st
table char.)

Index jump on no. characters in word

Set-ups to examine next word

Index jump on number possible non-space words in
block

Write 1 translated block on Output Uniservo

Index on number of blocks

Rewinds input Uniservo

Rewinds output Uniservo

Stop with core starting address in PAK

174



BL

Parity
Reread
Routine

0o MJ
1 TV
2 TP
3 TP
4 AT
5 17
6 76
7 RS
10 1J
11 76
12 ZJ
13 17
14 17
15 75
16 76
17 76
20 ZJ
21 TV
22 TP
23 17
24 76
25 RS
26 1J
97 76
30 ZJ
31 17
3 17
33 75
34 76
35 76
36 ZJ
37 TV
40 TP
41 17
42 76
43 RS
4 1J

0 30000
%5 Lo

1¢24 ycl0

10

1c10 4
uc® ue?
0.7

uc

10000 TS167

BL6 TC23

uc
10170 ;17
10000 1 }
04
B2l pr57

1c2° pr2
124 10
0 o7

ucC
0

BL

A

BL3! BL

0 TC7

52

0 UC7

10000 TS167

BL42 TC23

uclo pL42

10000 TS167
BL24 TC23
10 . 24

9w

10170 35
10000 1
04

5137 557
c?° p#
1624 10

Set-up to read from last address of buffer

Index of number of words in buffer to UC10

Read backward 1 block input Uniservo

Providing 170 external reads into descending
addresses

Is there a parity error?

Set low bias

Read forward 1 block input Uniservo

Is there a parity error?

Set-up to read into last address of buffer

Index of number of words in buffer to UC10

Read backward 1 block input Uniservo

Providing 170 external reads

Is there a parity error?

Set high bias

Read forward 1 block input Uniservo

Is there a parity error?

Set~ups for reading backward

Read backward 1 block input Uniservo
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76 0

45 27 59 Is there a parity error?
46 ZJ BL™ " BL
47 75 10003 BLSI L
50 PR 0 TC27 rrifnt ovutr carriaye rewurn ri
51 MS 0 HL32 Stop with PAK at complete restart of at-
tempt to read block
52 170 TC5 Set normal bias
53 P 1ct! A
54 AT UC6 ucltl Move forward Input servo 1 block
55 17 0 UC11
56 MJ 0 BL Exit from parity read
57 170 TC5 Set normal bias
60 MJ 0 BL Exit from parity read
co 00 TCUL indicator
1 200 TCU2 indicator
Constants 2 0602 0 Read forward 1 block & stop
3 0646 0 Write 1 block and stop
4 0200 0 Rewind tape
S 0 1 50000 Normal bias
6 0 1 60000 Low bias
7 0170000 High bias
10 06120 Read backward 1 block
11 041 Move forward 1 block
12 0 10000 04000 Bypass buffer 1
13 0 20000 04000 Bypass buffer 2
14 0077 Mask
15 0 BE 0 Address just before 2d table
16 005 Index for characters in a word
17 010 Adder
20 00 161 Index for greatest possible number (162)
words in block
21 0 TS 0 Starting address of buffer
22 000 Zero
23 001 Adder
24 0 0 167 Index for number words in block

176



00 75
77 0 0
0 45
015
025

W w DN
= O N O O
o

w
no

16
35
62
55
75

0
63
76
42
17
43
00
00
00

NE

O O O O O O O ©o © ©o © ©
(=]

©C O O O O O O O O O O O © O © © © ©o ©o
(]

N O U R W O N0 W N O

CA DH?
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77777 O

%

35

Address of last word in block
Mask

Carriage return

P

Y

Mask
First Table Card-to-Tape Produced
Excess-Three Values

Second Table Excess-Three Values
Accepted by Unicode

Temporaries Used

0

1 Write
2 Index
3 Index
4 Holds
5 Index
6 Holds

Read forward 1 block of tape

1 block on output tape

for
for

characters in a word
total words possible in block (162)

initial value of Q. Later holds output tape no. shifted

for

number of blocks

initial Ay shifted of input tape number

7 Read backward 1 block

10 Index to read backward

11 Move forward 1 block

12 Temporary to get output servo no. shifted to right position
13 Holds Tape Control Unit No. in "Operation™ part of word.

TS Buffer of 1708
translation to UNICODE characters.

lines used for reading into and writing from after
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HLO

~N O O W N

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

27
30
31
32
33
34

IA
RP
TP
LA
TP
AT
TP
TP
T
LQ
ST
TP
TV
LA
TP

AT
17

17
75
76
76

zJ
RJ
TU
TU
TP

TP
Lo
TP
QT
RP
EJ

1103A Routine to Convert Card-to-Tape Converted

\

TS A >
20005 |, 45

35

NU HL®Y

Tape to UNICODE Tape

Transfer routine to core from drum and
jump to start in core

Number of input Uniservo to temporary in 5th-
digit position

Parameter for tape read to temporary

Store q in temporary

Forming index for number blocks in temporary

Output tape number in 5th position to temporary

Forming parameter for tape write in temporary
Set normal bias
Read 1 block of tape

Providing 1708 external reads
Is there a parity error?

Jump to parity reread routine

Set up examining loops to beginning of block

Index for 162, (maximum possible non-space)
words in blocg set up

Index for 6 characters in line set up

Is a character one of those in first table?

178



35
36
37
40
41
42
43
44
45

46
47
50

51
52
53
54
35
56
57
60
61

SN
SA
TU
LQ
TV
RA
TP
QS
1J

RA
RA
1J

17
75
17

— 2
~Nrx

0
-~ =

wn

O O O © O O O O © ©o © o o=

0 17

433 0
a Lt

HLBO Q25

o 14

a4 1c
Tc?

3

30000 3oooqj

vc? ur30

gL30 1¢d

a2 1cd

ucS nr2?

0 UCl
10170 HL54
10000 TS

uc® pLle

uc® 1ct?

0 UC6

ucd el

0 UC4
0

HL
\

2

© O O O O O O O © © O ©o ©o
© O © ©O O © O O © © © © ©

u

Replace character by the corresponding
one in second table

Jump back to beginning of loop toexamine
next character in line

Set-ups to examine next line in block
Jump back to loop to examine next line. Is

block used up?
@g%&e completely translated block to output

Provide 1708 external writes

Have number of blocks been exhausted?
Rewind input Uniservo

Rewind output Uniservo

Stop with core starting address in PAK

&Unused fill lines put in so this routine will occupy
same regions as 1105 counterpart

179



Parity
Reread
Routine

BL 0
1
2
3
4
S
6
7

10
11
12
13
14
15
16
17
20
21
22
23
24
25
26
27
30
31
32
33
34
35
36
37
40
41
42
43
44

MJ
TV
TP
TP

AT
17

76

RS
1J
76
YA
17
17
75
76
76

ZJ
TV

TP
17

RS
1J
76
zJ
17
17
75
76

76
zJ

TV

TP
17

76
RS

1J

0 30000

6
10

BL

uc

04

o 13
0 ¢

0 uc

10000 TS167
TCll
BL6 }

BL52

14

10170 BL17

10000 T

04

BL21
T020
TC17

0 uc

10000 ,..167

BL24

UC10

O

BL31

0 1¢
0 uc

04
BL37
TCQO

TCI?

0 e

10000 ...167

BL42

uclo

10170 BL35
10000 TS

S

BL57

B>

UCIO

7

~"

TS

Tcll

BL24

BL52

15

BL 57

BL42

uc
7

10

TS

¢!

BLA2

Set-up to read from last address of buffer

Index of number of words in buffer to temporary

Read backward 1 block of input Uniservo

Providing 1708 external reads into descending
core addresses

Is there a parity error?

Set low bias

Read forward 1 block input tape

170 external reads provided

Is there a parity error?

Read backward 1 block of input tape to
descending core addresses

Is there a parity error?

Set high bias

Reading forward 1 block input tape

Is there a parity error?

Read backward 1 block of input tape to
descending core addresses
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45 75 0 A

46 ZJ BL47 BL52

75 10003 BLSI

Is there a parity error?

47 0 29 Print-out: PY
50 PR TC
51 MS 0 HL15 Stop with PAK at place where read can start all
over
50 17 0qc13 Set normal bias
53 TP T2l A
54 AT uct uel! Move forward 1 block
55 17 0 UCII
56 MJ 0 BL Exit from reread routine
57 17.0 TC13 Set normal bias
60 MJ 0 BL Exit
TC O 2 602 0 Parameter for reading 1 block forward
Constantsl 2 636 0 Parameter for writing 1 block
2 0077 Mask
3 0 BE 0 Address of word before 2nd table
4 005 Index set-up for 6 characters of line
010
5
6 00161 Index set-up for maximum possible (1628)
words in block
7 0 TS 0 Beginning address of buffer
000
10
11 001
12 2 200 0 Rewind parameter
13 2 1 50000 Normal bias parameter
14 2 1 60000 Low bias parameter
15 2 1 70000 High bias parameter
16 26120 Read backward 1 block
17 0 0 167
20 00 TS167 Address of last word in buffer
21 241 Move forward 1 block parameter
00 45 .
22 Carriage return
23 00 15 P
24 0025 y
25 0 77777 0O Mask
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(e
o

NE

BN = S ) B S N = T I =N <) TR O JU R NI ]

SO © O O O O O O O ©

O O © O O O O O © © © © © © © o ©
(%]
w

jo)

S O O O O O OO ©o O o

63
76
42
17
43

o

00
00

’ Dummy fill lines putin to maintain
correspondence with 1105 routine

J

& First table - Card-to-Tape
" Produced Excess-Three Values
$

%

+ Second Table-Excess-Three

- Codes Accepted by Unicode

|

(

)

235

CA DH

Temporaries Used

Read forward 1 block of tape from input Uniservo

Write 1 block on output tape

Index for characters in a word

Index for total words possible in block (162,)

Holds initial value of Q. Later holds output tape No. shifted
Index for number of blocks

Holds initial Ay shifted of input tape number

Read backward 1 block

Index to read backward

Move forward 1 block

Temporary to get output servo No. shifted to right position
Not used on 1103A version

TS Buffer of 170, lines used for reading into and writing from after
translation to Unicode characters,
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6. STATISTICAL MISCELLANY






7T
76

6. STATISTICAL MISCELLANY
a. Call words of UNICODE

1. Regular call words

Subscripted variable

Subscripted 'dummy' variable for Subprogram - X denotes the
number of subscripts

Subscripted 'dummy' variable for functions
Constant (Floating or Fixed Point)

Function (Floating)

Floating point variable

Fixed point variable

Non-subscripted dummy variable in Subprogram
Non-subscripted dummy variable for functions

Dummy function in Subprogram

Library routine - X denotes the number of operands
Pseudo operation - X X denotes the number of operands
Statement of Main Program

VARY statement of Main Program

Equation defining 6 6 - - -, 6 5 - - -, or 6 4 - - - type
variable (before START)

Equation defining 7 7 - - = type variable (before START)

ENDAOFATAPE

Sentence of Subprogram (including VARY statement)

Absolute address call word for those addresses 1000 thru 1777
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2. SUPPLEMENTARY CALL WORDS AND ASSOCIATED PRELUDE ENTRIES

The following supplementary call words will be unique only within a given

generated routine,

Call words
10--- Relative constants
20~-~ Fixed constants
60~-- Fixed temporary storage
70~~~ Working temporary storage

The rightmost three octal digits of the call words specify the relative
running location of the item within the designated region, the first item of
a region being designated by the digits, "000". Thus, the call word, 10003,
would be used as a relative address to reference the fourth relative constant
in order of increasing memory address. These call words facilitate the
generation of machine instructions referencing items in the constant or
temporary regions without predetermining the actual addresses of these items

relative to the beginning of the running routine.

Relative constants are those which are relatively coded and must be

modified during processing. Modifying "10" lines appearing in the Relative
Constant region must not be counted when determining the three call-word digits
specifying the relative location of constants within the region. Fixed
Constants are those constants which are coded in absolute and are not to be

modified. Fixed temporaries are those in which information is stored at some

time during the execution of the routine and is retained for the duration of

the routine, On the other hand, working temporaries* would be those which

are used and reused to store different information during a given execution of

the routine.

The number of entries in each of the constant or temporary regions, ex-

clusive of "10"™ lines, must be included in the third word of the Prelude for

* NOTE: Distinguishing between two types of temporary storage was necessary
in the generation of equation routines. In general, this may not be
necessary.
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the routine. This word will be divided into four groups of three octal digits
each. Each group will contain the number of entries in the corresponding
region, packed to the right and filled with zeros within the group. The word

will be divided as follows:

Number of Fixed Number of Working Number of Relative Number of Fixed
Temporaries Temporaries Constants Constants
3 octal digits 3 octal digits 3 octal digits 3 octal digits

When any of the regions is not used, a corresponding zero entry must be made

in the third word of the Prelude.

An example of the use of supplementary call words in a generated routine

would be:

Relative Generated Routine

Address Op "u" A
SR (VR p—
00 | 10010 | 02003
. ’  Prelude
1000 45 | 00000 | 30000 <
1001 15 | 10000 | 01002
1002 66 | 30000 | 20000
1003 11 | 31000 | 60000
1004 67 | 20002 | 60000
1005 11 | 31000 | 70000
1006 65 | 60000 | 70000 ) Body of routine
1007 11 | 31000 | 70000
1010 66 | 60000 | 20000
1011 64 | 31000 | 70000
1012 16 | 10001 | 01014
1013 21 | 01014 | 20001
1014 11 | 31000 | 30000
1015 45 | 00000 | 01000 y
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3. USE OF CALL WORDS TO REFERENCE SUB-PROGRAM INPUT LIST

The inputs for a sub-program are designated by means of dummy variables
appearing in the heading of the sub-program. These inputs may be floating or
fixed-point single-valued quantities, subscripted variables, or functions,

The dummy variables will be assigned dummy call words depending on the type of
input. The leftmost two octal digits of the call words indicate the type of
input, the third octal digit specifies the number of subscripts in the case

of subscripted variables, and the rightmost two octal digits indicate the
relative location of the particular entry in the sub-program input list. These
call words are used in the generated routines of a sub-program to reference

the entries in the sub-program input list.

The input file for a dummy subscripted variable will contain the call word
of the subscripted input variable, and the values of its multipliers, modulus
and subscripts in that order. The dummy subscripted variable will have a
76——-- type call word; the multipliers, modulus, and subscripts will have 6$3---

type call words.

SUBSCRIPTED DUMMY VARIABLE INPUT FILE*

Dummy

Call word Op u v
764—- 00| 77—— | T7T-—- Call word of input variable in u and v
630—— SN [ [— Numerical value of first multiplier
630-— | e | " " " second “
630~- S R [ " " " third "
630-- SRS [ [—— " " " modulus
630—- SR VNPV [p—— " " " first subscript
630—- SN D [— . " " second "
630—- S I [ " " " third "
630—- SN [ [— " " " fourth "

*Note: Length of file varies with number of subscripts.
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The input file for a dummy function will contain the call word for the
input function, and the call word of the equation defining the function. The

dummy function will have a 61---type call word.

DUMMY FUNCTION INPUT FILE

Dummy
Call word Op u v
61--- 00 | 66-—- | 66—-- Call word of input function in"u"and'V"
61--- 00 | 25--- | 25-—- Call word of ecuation defining input
function in "u" =nd "y"

The input file for a dummy floating or fixed-point single-valued variable

contains only the value of the input quantity.
DUMMY SINGLE-VALUED VARIABLE INPUT FILE

Dummy
Call word Op u v

63-—- - Numerical value of input quantity

The files for the inputs for a sub-program must appear consecutively in
the sub-program input list in the order in which the corresponding dummy
variables appear in the sub-program heading; the file for the first (leftmost)

input variable beginning at the initial address of the input list.

Consider the following:

DIMENSION . . . . . . . . . . . . .X(2,4)
SUB-PROGRAM REFERENCE . . . . . . .Compute INT(X(1,3), F, L, 0.5)
SUB-PROGRAM HEADING . . . . . . . INT(W(I,J), G, K, T)

where:

(1) INT is a Pseudo Operation
(2) "X" is a subscripted input variable with call word, 77003.

(3) "F" is an input function with call word, 66001, and a
defining equation with call word, 25005.

(4) "L" is a fixed-point input variable with value, 2.

(5) "0.5" is a floating-point constant input.
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The entries in the sub-program input list and the associated dummy call

words would be:

Dummy Dummy
Variable Call word*
W 76200

63001
63002
I 63003
J 63004
61005
61006

63007
63010

Op u v

00 | 77003 | 77003
00 | 00000 | 00004
00 | 00000 | 00010
00 | 00000 | 00001
00 | 00000 | 00003
00 | 66001 | 66001
00 | 25005 | 25005
00 | 00000 | 00002
20 | 04000 | 00000

Call word of X in "u" and "v

Value
Value
Value

Value

"

of multiplier for 'X"
of modulus for "X"
of first subscript for "X"

of second subscript for "X"

Call word of "F" in ™u" and "v"

Call word of equation for "F“
in "uVV & HV"

Value

of " L"

Floating-point constant "0.3"

A1l sub-program references utilize a common input region, with the current

input list overlaying the previous list during running of the object program.

The total number of entries in the input list for any sub-program reference

must not exceed 100 octal, since only the rightmost two octal digits of the

dummy call words are available for designating the relative location of an

entry within the sub-program input list.

*Note: The last two octal digits of the dummy call words indicate the relative
location of the entry within the input list,
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4. USE OF CALL WORDS TO REFERENCE ARGUMENT LIST FOR FUNCTIONS

The dummy arguments for a function are specified on the left of the
function equation and may be non-subscripted variables or subscripted variables
with only one subscript. These dummy arguments will be assigned dummy call
words which will be used in the generated routines to reference the arguments
for the function. Argument files pertinent to the real arguments to be used
in the evaluation of a function will be transferred to an Argument List for
the function by the COMPUIE statement referencing the function. The rightmost
elativ

.
location of the

he

L ]
(42
[
(=
Q

two octal digits of the dummy call words indicate the

- v

h
(a4

particular entry in this Argument List; the leftmost two digits specify

type of entry, i.e., subscripted or non-subscripted.

The argument file for a dummy subscripted argument will contain the call
word of the real subscripted argument, the value of the modulus for the
argument, and the value of the subscript. The dummy argument will be assigned

a 75--- type call word, the dummy subscript and modulus 62--- type call words.

SUBSCRIPTED ARGUMENT FILE

Dummy
Call word Op u v
750-- 00| 77=—- | 77--- | Call word of subscripted argument in "u" and
"V'l
62 0-- — | | ———— Numerical value of modulus
620-- — | ———— | ———— Numerical value of subscript

The argument file for a dummy non-subscripted argument will contain only
the value of the real argument., The dummy argument will have a 62--- type call

word,
NON~SUBSCRIPTED ARGUMENT FILE

Dummy
Call word Op u v

620-- — | ——— ] ——— Numerical value of real argument

The argument files for a given reference to a function equation must appear

consecutively in the Argument List in the same order as the corresponding dummy

192



arguments appear on the left of the equation; the file for the first (leftmost)

argument beginning at the initial address of the Argument List.
As an example, consider the following:

DIMENSIONS . . . . . . . . . . S(10), Y(4)

FUNCTION EQUATION . . . . . . F(X(I), Z, W, Y(J)) = = = = = =

FUNCTION REFERENCE . . . . . . COMPUTE F(S(3), 0.5, T, Y(J))
where: (1) T is a floating-point variable with value, 16.0.

(2) J is a fixed-point variable with value, 2.

(3) S is a subscripted argument with call word, 77004,

(4) Y is a subscripted argument with call word, 77001,

(5) "3" is a fixed-point constant,

(6) "0.5" is a floating-point constant.

The entries in the Argument List and the associated dummy call words

would be:
Dummy Dummy Argument List
Variable Call word Op u v
X 75000 00 | 77004 | 77004 | Call word of "S"™ in "u" and "v",
62001 00 { 00000 | 00012 | Value of modulus for "S™.
62002 00 | 00000 | 00003 | Value of subscript for "S".
Z 62003 20 | 04000 | 00000 | Floating-point constant “0.5".
62004 20 | 54000 | 00000 | Value of T, i.e., floating-pt
const. 16.0.
Y 75005 00 | 77001 | 77001 | Call word of "Y" in "u" and "v".
62006 00 | 00000 | 00004 | Value of modulus for "Y".
J 62007 00 | 00000 | 00002 | Value of Subscript "J".

A common region is used for the Argument Lists for all function equations,
with each list overlaying the previous list during the running of the object
program. The maximum number of entries in an Argument List is twelve, since a
maximum of four arguments is allowed and the maximum argument file contains

three entries,
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B. Fixed Locations During Compilation

PR TRANSLATION GENERATION SEGMENTATION ALLOCATION IN(I;EI{‘;‘;‘I‘TZ?&W PROCESSING |  LISTING
00005 00 20000 0 X2n
n = # words in LIST I
X 00 ifn=20
x = 20 if all Library Call words
> 50177 (Standard)
x = 40 if all Library Call words
< 50200 (Fixed)
x = 60 if both types occur
00006 002 n s 00 2m H 00 2n s 00 2m s 00 2m s
n = # words Dimension List m = # words modified Dim. List
s = ® arrays n = # words Dimension List
s = % arrays
00007 00 0 n 00 0 n 00 x n
n = # single-valued x = 1st address for single valued
variables variables
n = # single-valued variables
If n =0, x =0
00010 002 n n 002 n n 00 2 n x
n = % words Constant Pool X = 1st address of constants
n = # constants
If n =0, x = 10000 (20000,
30000)
00011 002 n n
n = # words Reference List
00012 00 0000x O 00 0000x a
x = 0 if no LIST or READ a = Loading address
x =1 if LIST only for segments
x =2 if READ only
x = 3 if both
00013 00 o n
n = # blocks Corrected
Problem
00014 u
“u
+ Label + End
v = # blocks DIM LIST
+ Label + End
w = # blocks Symbol LIST
+ Label + End
x = READ,LIST indicator
y = # blocks thru Constant Pool
00015 0 2n s 0 2m s

Description as above




c. Uniservo Usage

On the following pages are given the two layouts of Uniservo usage
during compilation of a UNICODE program; one using five Uniservos, the other
seven. These charts show the important contents of each tape at the beginning
of compilation and at the end of each phase. Entries only appear on the chart
when the preceding phase has added to or changed the contents of the tape.

The bottom line shows the contents of all tapes at the end of compilation.
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%1

UNISERVO 1

UNICODE COMPILATION - Five Uniservo Layout

UNISERVO 2 UNISERVO 3 UNISERVO 4 INTSERVO 5 PHASE
UNICODE MASTER LIBRARY PROGRAM CORRECTIONS (if any) BLANK
MERGE
BLANK BLANK CORRECTED PROGRAM
TRANSLATION
STRINGOUT
GENERATION
GENERATED ROUTINES CORRECTED PROGRAM
0P FILE I
LIST 1
DIMENSION LIST
CONSTANT POOL
SYMBOL LIST
SEGMENTATION
0P FILE II
ALLOCATION
ALL OF PRECEDING
OP FILE IIT)
PREFACE Y R
TERMINATION) S€gmen
INITIALIZATION
GENERATION
TAPE HANDLER
CONTROL
INITIALIZATION
CONSTANT POOL
PROCESSOR
OBJECT PROGRAM
LISTING
PROGRAM LISTING
y y v % % END OF
UNICODE MASTER LIBRARY

OBJECT PROGRAM

PROGRAM LISTING

CORRECTED PROGRAM

COMPILATION



L6l

UNICODE COMPILATION - Seven Uniservo Layout

UNISERVO 1 UNISERVO 2 UNISERVO 3 UNISERVO 4 UNISERVO 5 UNISERVO 6 UNISERVO 7 PHASE
UNICODE MASTER LTBRARY PROGRAM CORRECTIONS (If any) BLANK BLANK BLANK
MERGE
CORRECTED PROGRAM
TRANSLATION
STRINGOUT
GENERATION
CORRECTED PROGRAM GENERATED ROUTINES
OP FILE 1
LIST T
DIMENSION LIST
CONSTANT POOL s
SYMBOL LIST
SEGMENTATION
0P FILE 11
ALLOCATION
ALL OF PRECEDING
0P FILE 111
PREFACE sy .
TERMINATION egmen
INITIALIZATION
GENERATION
TAPE HANDLER
CONTROL
INITIALI ZATION
CONSTANT POOL
PROCESSOR
03JECT PROGRAM
LISTING
PROGRAM LISTING
v \ N \ \ ‘l’ l END OF
UNTCODE MASTER LIBRARY PROGRAM CORRECTIONS (If any) CORRECTED PROGRAM OBJECT PROGRAM PROGRAM LISTING COMPTLATION




d. Corrections to UNICODE Manual (U-1451 Rev. 3)

Page 4: Insert after tenth line of first paragraph the following:

This size restriction on fixed-point constants written
in a UNICODE program does not prevent the generation,
use, or output of fixed-point numbers greater than
999999 in the running of an Object Program.

Page 7: Change first line of third paragraph to read:
Superior symbols available are minus sign, divide sign,

and figures, all superior

Page 10: Change first two lines of list under first paragraph
opposite "Hierarchy of Operations" title to read as
follows:

1. Library Functions
2. Exponentiation
Add paragraph at bottom of page 10:
Z = sin y2is interpreted as Z = (sin y)2. A term
such as sin2 y causes an error print-out. To get the
sine of y2, one must write sin (y2). Similar usage
applies to other library functions.
Page 23: Change second and third line from the bottom of page to read:
DOT (A(I), B(J))
where A(I) and B(J) are dummy vectors. No "dummy" operand in
Also add at the bottom of the page the sentence:
No dummy operand (including subscripts) may have the same
designation as another dummy operand in the same heading,
although different dummies may be equated to the same

real variable by the COMPUTE statement which references
the sub-program.
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€. Use of Second and Third Memory Cores in Object Program

To modify the UNICODE Master Tape so that more than one core of 100008
addresses is available to the Object Program, update a Master Tape until the
number 13 for the Segmentation Phase has been typed., Stop the updating at
this point and load into absolute address 2555 the upper threshold desired,
At present this address holds 00 00000 10000, It may be changed to
00 00000 20000 for 2 cores or 00 00000 30000 for 3 cores or any value above
10000 for Object Programs needing more than one core but less than the full

memory.

After this correction, resume the updating of the Master Tape as ex-
plained in the System Tape Package write-up by starting at 40414, Upon
completion of the updating, a changed-word post mortem (start at 40600)
should show only the changing of this one word. If it does, the updated
Master Tape will now generate Object Programs using the new memory area

designated,
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lll. TRANSLATION AND CORRECTION
1. UNICODE SENTINEL BLOCKS






III. Translation and Correction

1. UNICODE Sentinel Blocks (ZZ)

The first two blocks of the system tape contain coding to:

A,

B.

Read in the merge and jump to it (start at 77000)
If start was at 77004, read in:

1. Flex Codes (FC)

2. Tape Handler (TH)
3. Print Text (UP)
4,

Alarm Routine

then move tape on Uniservo 1 forward to Segmentation

Set-Up and check Sentinels on following tapes:

1. Library (#2)
2. Generated Routines (%4 or #7)
3. "UNICODE Program" (#5)

then move #5 forward to Op. File I and jump to 77010.
This will read in Segmentation Set-Up and jump to it,

thus initiating Pass III,
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Unicode Sentinel Blocks (ZZ)

77000
start

Service Rout)
read 2nd blk.

Sta;:\\

4414

77004
start

Start

/A\\;; Read in merge & To
,\BB/

BB

merge

Jump to it

Read in TH, UP, FC, Check sentinels: To

BR and move #1 fwd, LIB tape 77010

to Seg. setup blk. GEN tape for
"Unicode program" Segmentation
Position #5




Region

zz
CcC
CE
ZU
ZW
ZX
VA ¢

TI
BB
TH
TN

FC
ZA
XA
XB
BR

Unicode System Tape Sentinel Blocks
(1105 & 1103A Regions and Coding)

Address

7230
7267
7344
7407
7437
7444
7474
7534
7610
7116
21
20
421
513
40001
77000
35
3134
537

)

Name

Sentinel and Reads
Constants

Check Library Sentinel

Move No. 5 forward

Check for "Unicode Program"
Check Generated Tape Sentinel
Read N blocks

Tape Image

Read Subroutine

Tape Handler

Indicates 5 or 7 servos

Print text

Flex Codes

Service Routine
Beginning of Merge

End of Merge

Start of Generation~ subs
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DO et bt bt et et et e
OCNTNABWNH OB WNRO

WM NDN MDD
OO N

w w
DO

IA
MJ
MJ
67
30
30
30
TP
RJ
TP
RJ
MJ

™
FSy

RJ
EF
TP
RJ
RP
TP
TP
RJ
TP
RJ
TP
RJ
TP
RJ
MJ
CA

77

\%)
50342
77657
47776
7777
CC1
BB
CC2
zC

ccy
vuv L

BB

CE42
BB
30100
TI
CC4
ZC
CE31
TH2
CE30
TH2
CE27
TH2

2233

Unicode System Tape Sentinel Blocks

Z76

72719
Ll

65127
36566
62452
7777
BB2
BB1
ZC2
ZC1
XA
BB2
BB1
CC3
BB2
BB1
2722
FC
202
Z2C1
TH3
TH
TH3
TH
TH3
TH
Zu

—

—— M N —

(1103A)

= 7230

77000 Start
77004 Siart

UN IC O D
ET77 SY S T
EM 77T A P
ETT7TT77T77T7

Read in subs

7

Read in merge
—> Merge

Read in subs
Move fwd to FC
Read in FC

FC—>drum
Read in GTH, UP
Move fwd to BR
Read in BR

Move fwd to seg, setup
—> LIB check
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IA
MJ
MJ
67
30
30
30
TP
RJ
TP
RJ
MJ
TP
RJ
MJ
EF
MJ
EF
TP
RJ
RP
TP
TP
RJ
TP
RJ
TP
RJ
TP
RJ
MJ

CA

ZZ

50342
77657
47776
7777
CC1
BB
cc2

CC1
BB
20000

CE42
BB
30100
TI
CC4
ZC
CE31
TH2
CE30
TH2
CE27
TH2

2237

Unicode System Tape Sentinel Blocks

726
7713
65127
36566
62452
77777
BB2 }
BB1

ZC2 }
ZC1

XA

BB2 }
BB1
7220
7736
221
cCc3
BB2
BB1
2725
FC
ZC2
ZC1
TH3
TH
TH3
TH
TH3
TH
ZU
10153

S e e~ N

(1105)

= 7230

77000 Start
77004 Start

U N I C
E 77 § Y
EM 77 T
E 77 77 77

Read in subs

~N>> 0o
EN el W)

Read in merge
—> Merge
Read in subs

TCU2 —> 2720 TCUL V
Move fwd to FC

Skip 20

Move fwd to FC

Read in FC
FC —> drum
Read in GTH, UP
Move fwd to BR
Read in BR

Move fwd to seg, setup

—> LIB Check
Move fwd to FC TCU1
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N oW~ O

IA
TP
RJ
TP
EJ
MJ
TP
EJ
P
RJ
TP
RJ
TP

ZJ
TP
RJ
TP
DV
ZJ
RA
sp
AT
RJ
MJ
CA

YAl
CCS
TH2
TI124
CCé

TI25
CC7
CC10
TH2
CC35
upP2
CC

zY
CCS
TH2
TI12
CcC12
2023

CC11
TH2

2030

TH3
TH

ZU05
u7

ZU16
TH3
TH
UP3

ZU15
U
TH3
TH

2024
CC13
25
TH3
TH
Y

Check LIB Tape

A ! e —r

J

(1103A & 1105)

Read LIB sent,

ent.
Word 21 AL
Word 22 TA

Error \} 0.
Rewind #2

Check LIB se
= A
= A
K. —

"LIB on 2"
A=0

Not required —> GEN check
Read 2nd blk. of LIB tape

No. blks. in catalog —> A

Move past LIB catalog

—> GEN sent. check
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IA
TP
MJ
TP
TP
AT
RJ
TP
AT
RJ
TP
EJ
TP
MJ
TP
TP
RJ

TP
TP
RJ
RJ
RP
CcC
SP
SA
SA
ZJ
TP
RJ
TP
RJ

CA

ZY
CC15
10000
cC

TN
CC16
TH2
CC20

TH2
cC17
TI24
cc22
10000
CC21
CC23
Up2

TI25
CE25
TH2
ZX
30003
CE3
CE3
CE4
CES
ZY33
CE24
TH2
CE32
up2

Z2Y40

Check Generation Tape Sentinel

TN
ZY3
TN

TH3
TH

A }
|
J

Zy2)
CC33
ZY16
CC33
UP3 }

Y
CE
TH3 }
TH
ZX1

ZY27
CE6

YAl

TH3

TH }
UP3 }
Up

2Y22

(1103A & 1105)

ITN=030
Five servos Vv 7 —> ZY3
™ =0

Read GEN sent.

Rewind gen. tape

Sent. 0.K. — ZY21 No V

Set for 7 servo print
Five servos ¥ 7 —> ZY16
Set for 5 servo print

"GEN tape not on servo 4 or 7"

Stop for re-entry
Sent. 0.K., store # blk, on 5

Read 1 blk. #5
Pick up Sentinel

Check Sentinel

No ¥ O.K.—>2ZW
Rewind #5

"Mount Unicode Program #5 etc."
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DO bt pt it et et et ped et
O~NOCUNEBR WO UTAWND~O

[\S2 )
DD -

OO
O U W

B WO
SEERYRE

TA

a3

MJ
TU
TV
TP
RP
TP
TP
LQ
QT

EJ
1J
MJ
SP
AT
TP
1J
TP
RA
TP
TP
1J
RA
1J
MJ
CA

Y
iN

oN

CEll
CE1l1l
CC
30004
CE17
CE20
(30000)

CE23
CcC13

YV aw

CE15
0
CE1l
CE2
CE1l
CE16
CEl
ZX20
cC
CE22
CE14
ZX7
CE13
0
ZX30

CE

CE26
TH2

ZN5

Check "Unicode Program™
(1103A & 1105)

(30000)
ZX7
ZX20
CE1
ZX6
CE13
CE14

6

CE2
7X24

andx

ZX14
ZX24
6
CEl
CES
ZX24
(30000)
CC13
CEl
CE16
ZX7
CE12
ZX6
ZX

S —_— S e —

Exit

Setup

Set indexes
One word index
Char. — CE2

A— No ¥

14 non A's —
No —»

Collect char. in CEl

CEl full ¥ No —
Store CEl

Modify

Clear temp

Reset index

One word index
Modify

20 word index

Exit

Position #5
(1103A & 1105)

CC13
25
TH3
TH
ZA10

# blocks on 5

Move #5 fwd to op file X

—> seg, setup
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P
CNTUAE W~

11
12
13
14
15
16
17
20
21
22
23
24
25
26
27
30
31
32
33
34
35
36
37
40
41
42
43
44
45
46
47
50
51
52
53
54

CA

cC
0
170
XA

TH
102
01463
66245

wooo MMM

104
01323

22010
22010
CcC24

51675
50342
01323
24663
51676
65015
30547

54662
CC36

51675
50342
01463
54730
65305
05220
01505
25542
54305
30270
01240
01760
51220
01016
66227
CC55

Constants and Variables

0
272170
XB
10153
w23
TI
42501
23001

170
07777

TI
05001

16566
16566
11

06601
65127
05030
02701
63450
15001
05101

27777
17

06601
635127
42554
15150
47051
10134
10146
45473
36734
16530
15051
17430
10101
56624
7T

(1103A & 1105)

Zero

Read in subs

Read in merge

Move fwd to FC TCU2 & 1103A
Read in GTH, UP, etc.

Read LIB sent. & 2nd blk.
AALIBA

ATAPEA

Rewind #2

Move past LIB catalog

Mask

Set TN

Read GEN sent. (4 or T)
AAGEN A

Rewind GEN (4 or 7)

4 (print with 5 servos)

7 (print with 7 servos)

Par. for print GEN sent. error

M 0O UNTA
UNTIGCOTD
E AGE NE
R ATETDA
R O UTTIN
E S A ONA
S ERVYV 0 A
4 . A A S T filled in
AR T 7 17
M 0O UNT A
UNTIOCOTD
E AL I BR
ARY A ON
A'S ERV O
A2 . AAI
F ANOA AL
I BR AR Y
AR E Q U I
R EDASE
T A A ANO
T A = A Z E
R 0 A A A
A A A ST A
R T 77 77 17
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Constants & Variables (Cont.)

IA CE

0O 0 0 (0) # blk. servo 5

1 0 0 0 Build word

2 0 0 0 Char

3 0 0 3 UNTCOD .

4 0 0 4 } EPROGR}bulld
5 0 0 5 0000AM

6 67 50342 65127 UNICOD

7 30 52545 13254 EPROGR

10 O 0 02447 0000AM

11 0 TI CE3

12 0 1 0

13 O 0 0

14 O 0 0 Indexes

15 O 0 0

16 0 0 0

17 O 0 23
20 0 0 5 Set indexes
21 O 0 16
22 0 0 5
23 0 0 77 Mask
24 10 5 0 Rewind #5
25 50 105 TI Read 1 blk. #5
26 30 5 0 Move #5 fwd n blks. to Op File
27 30 501 0 Move #1 fwd to segmentor
30 50 101 BR Read in BR
31 30 11001 0 Move #1 fwd to BR routine
32 0 CE33 7
33 47 51675 06601 M 0O UNTA
34 67 50342 65127 U NI C O D
35 30 01525 45132 E AP RO G
36 54 24470 15150 R A MA ON
37 01 65305 47051 A S E R V O
40 01 10220 10165 A5 . A A S
41 66 24546 62277 T A RT . 77
42 0 170 TI Read in FC

CA CE43
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IA
MJ
MJ

TP
0T
LQ
T
ST
AT
Lo
TV
DV
TP
TP
VA
RS
TU
RJ
RA
1J
TP
zJ
TU
RJ

Q el e NeNe) [eoNe)
> O © E

ZC

0

0
(30000)
22
2C34

Q

2C34
ZC35
2C37

Q

Q
2C40
A

Q
ZC17
ZC33
ZC40
BB
BB2
2C33
ZC32
ZC26
ZC32
BB

0

0

0

0
7777
(30000)
0

1
170
zc41

Read n Blocks to Storage

(30000)
C3
(30000)
0

2035

17

(1103A & 1105)

Exit

0 1st address last address

Par. — 0

Store 1lst address in u

Last address —> Qy
Last address — Au

} Last - 1Ist + 1 — Au

lst add. — Qv

Set up lst address
n/170g —> index
Store remainder

} Quotient = 0 —>ZC26

Index - 1

No. of words = 1708
Read blk

Address + 1708

n blks

} Remainder = 0 — exit

Remainder — par.
Read remainder
Exit

Constant
Remainder

Index

Mask

lst address
Constant
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2. TAPE MERGE






2. Tape Merge

The tape merge routine is used to produce a corrected program tape, or,
if no corrections are desired, to copy the program onto Uniservo 5. MJ3 is
used to determine which of the two options is taken. If it is set, a corrected

tape is produced; if not, the tape is copied.

Corrected Tape

Correction tape is read in 168 blocks at a time. While corrections are
being read in, a table is built up which contains an entry for each correction
item.

For a change or insert sentence, the table entry consists of the line
number and a directory word which contains the drum address where the item will
be stored, and the number of words the correction contains. The sign bit of
the directory word is set to negative so that the entry will be recognized

as a change or an insert.

For a delete sentence, the table entry contains the first and last line

number of the group of items to be deleted.

The Line-Number processor is used to process all line numbers in the
table. The line numbers of insert and change items are processed between read-
in of successive blockettes and the processed line number included in the table
entry. The line numbers of delete items are processed after 168 blocks have

been read in and tape has been stopped.

Since there is not enough time available between blockettes to print out
errors, a modified version of the Line Number Processor is used. When an er-
ror is encountered, the line number and the type of error are stored so that
errors can be printed out after the tape is stopped. Also, the output given
by Line-Number Processor for an illegal line number is set to zero so that the

line will not appear on the corrected tape.

After 168 blocks have been read in, the corrections are transferred to the
drum, the line numbers of delete items are processed, and any Line-Number Proc-

essor errors are printed out.

If more corrections remain io be read in, the routine repeats the process.
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When all corrections have been read in and all table entries have been
formed, the table is sorted so that the corrections can be brought down from
drum in ascending order. At this time, all table entries with item numbers

of zero are thrown away.

After the table has been sorted, read-in of program tape is begun. Items
are read in from the program tape seven blocks at a time. Line numbers are

processed between the read-in of successive blockettes.

When seven blocks have been brought in from program tape, the read is
stopped. Next all change and insert items referring to the program items are
iransferred from the drum to the correction buffer. The line-number position
of all sentences to be deleted is filled with zero.

Next the routine starts to write the corrected program onto tape 5. All
insertions and changes are made as the tape is written. Program items with

line numbers of zero are not written out on corrected tape.

When the last complete block which can be produced from the group of items
in core has been written, the tape is stopped and any remaining blockettes are
stored to be written on the next pass. The routine then goes back to read more

items from program tape.

When no more program or correction sentences remain to be written, the
routine fills in the final block with END OF TAPE sentences and stops the

tape. Next all tapes are rewound and the routine exits to ZAlO.
Copy Tape

Program tape is read in 248 blocks at a time and written on tape 35
until all of tape has been copied. Then tapes are rewound and routine exits
to ZA1l0.

Print-Outs
If merge is selected, routine prints:

MERGE
CORRECTION TAPE

Following the correction tape print-out, all errors detected on correction

tape are listed. Next the routine prints:

PROGRAM TAPE
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and all errors occurring on program tape are listed.
When either the merge or the copy tape is completed, the routine prints
PROGRAM NOW ON TAPE 5
If only 5 servos are available, the routine prints

PUT 1500 FT. TAPES ON S. 3 AND 4

and stops so tapes can be changed.
When the computer is restarted, the routine exits to ZAlO.

Error Print-Outs

If an out-of-sequence item appears on the program tape, the line-number
position of the sentence is filled with a zero so that the sentence will be

dropped and the routine prints

SENTENCE ' - - - ' OUT OF SEQUENCE

Label blocks of both the correction tape and the program tape are checked
to determine whether correct tape is being read. If label is incorrect,

routine prints:

WRONG TAPE SERVO 3 (or 4) SHOULD BE UNICODE PROGRAM
(or UNICODE CORRECTION)

After the Error print-out, the routine rewinds the tape and stops set to
re-enter after tape has been changed.

If a parity error occurs, and the parity reread routine fails to correct

the error, the routine prints:

PARITY REREAD FAILS. TO REREAD START. TO IGNORE SET
A NOT = O AND START.

and stops set to re-enter,
If parity error is ignored, routine prints:

PARITY ERROR IGNORED

repositions tape and goes on with next block.

If more than 300 corrections appear on correction tape, the routine

prints:
TOO MANY CORRECTIONS, 300 IS MAXIMUM

After print-out, routine ignores any remaining corrections and goes on to

write corrected tape.
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0ce

TCU1l or TCU2

Merge Routine

\//ﬁ;;ge or copy tape ”
MJ3 on——=Merge _eree

Print:
MERGE

Print
<:>E CORRECTION

MJ2 on —TCU2 Set tape Set bypass
codes for
MJ2 of f—TCU1 TCO1 mode MJ3 off —s copy tape
copy
tape
Start
1103A
Set label check Set initial addresses Read 1st
<:>_1y error print to servo | |for Line number block from
4 and unicode Processor error tape 4
correction Storage

TAPE

NG

Rewind tape
and stop

Label 44\\

Wrong / Check |
label

Check \  parity good
_a<:parity Y3 ’\}A

Label
0K



Merge Routine (Cont,)

Start read on Servo 4]
Set initial table
(::}__> address (3073). Set
initial buffer
address (4225).

Set counter for 15
blocks. Set initial
drum address (40000)

Set blockette
counter to 5,

Read block
to buffer

1¢¢

No

Parity
good

Test: does end of
of tape line appear
in this block ?

Yes

Stop
tape




¢cc

Process
o blockette >

Merge Routine (Cont.)

Read 1st word of block-

ette to current buffer

storage address and to
A

No

End of tape?
(all Z's ) Yes

Set end of tape
switch to

®

Yes Test blockette count
finished with block?

No

er Set next buffer
storage address

Read rest of block-
ette to current
buffer storage




€26

Merge Routine (Cont,)

End of
tape switch

Process

blockette
switch

Set initial buffer
address into 'process

blockette' routine

Is buffer
full?

No

Set blockette

index to 5

Reset buffer address to
initial address. Set block-

C:] Start ette and block counters. _+4::>
Read

Set for next drum transfer.

Set for next group of delete
items

Yes Stop Tape

of buffer to
drum

Transfer contents

Process ‘delete
command' item number

)

Set process
blockette

switch to (:)

®



vee

Merge Routine

Stop .

Tape

line no. Is it
|
to A all Z*'s?

Set for next
line no.

Process No
blockette

(Cont.)

Yes Rewind ransfer
‘ ¢ corrections >——————————
ape to drum

If first table item was

a delete, adjust no. of Process delete 4\\
in sequence items command item numbers /<

counter




Set total no, of
items.

Set no, of in
sequence items

Merge Routine (Cont,)

Set no, of in sequence
items into instruction
which moves data from
buffer to table

no
[$}

Is total no, of
items > new no. of
in seq. items

Yes

Set exit from sort to

Form new no. of

G, H

Set addresses
into compares
A, B, C, D, E, F,

in seq. items

Set initial switch settings

A—13A
B—14A
C—15A
D—19A
E —20A

F—=21A
G—22A
H—16A
I—17A
J—>23A

K—=24A
L—18A
M—15A




9¢c

Set total number of
items into no. compares

index

Merge Routine (Cont,)

Fill out table with

Set exit from

largest number

sort to (27)

I

Set new number of in
seq® items into no.

compares index

f

Set initial buffer
address into instruction
which moves data from
buffer to table




Lce

Compare A
Is item of in
sequence string >
out of sequence item

Yes

No

Merge Routine (Cont.)

Store address of out of
sequence item,
Set address of largest

no, in place of address
of out of seq., item in
(compare A)

Store address of Is AnOf ig Yes |largest no. in
in sequence item sequence iiems place of address
in compare I exhausted?

No

Set address of

in seq, item in
(compare A)

13A

Set Switch A exit

o @




8cc

<::>_> item into compare J.
Put address of larg-

Compare B

Compare two items.
Put address of smaller

(::>__> item into compare I.
Put address of larg-

est no, in place of

smaller item.

Compare C

Compare two items Put
address of smaller

smaller item above

Compare D

Compare two items, Put
address of smaller

est no, in place of
smaller item address

above

Compare 1

Compare 2 items - put

add of smaller item
< . ) . |linto compare M.
Switch B @ Put add. of compare

from which item came
into temp 1

Set switch

Switch D

‘_aitem into compare J. . 15A
@ Put address of largestﬁ@ﬁ__>
no, in place of

19A

B exit to

Set switch C
exit to

Compare J

Compare 2 items. Put
add. of smaller item
into compare M,

Put address of com-

came, into temp 2

Set Switch D
exit to

>(19)

Merge Routine (Cont,)

—;Q;witch AL

Set Switch I

exit to

compare M

Compare 2 items - put]
add, of smaller into
compare P.

Put add. of compare
from which it came
(temp 1 or 2) into

temp 5

{Switch 7)23A
pare, from which item

ch M

@5)<—

25A
\

Set Switch M
o @

Set switch J
exit to

®




Compare E

Compare two items.Put

address of smaller
item into compare K,
Put address of larg-
est no, in place of

smaller item address

Compare K

Compare two items,
Put address of smaller
into compare N, Put
address of compare
from which item came

Compare F

into temp 3

20A

Set Switch E

Compare two items

item into compare K.
Put address of larg-
est no, in place of

smaller item address

Put address of smaller -

21A

6¢¢

Compare G

Compare two items,

item into compare L.
Put address of larg-
est no., in place of

smaller item address

Put address of smaller

o

Compare H

E—

Compare two items.

Put address of smaller

item into compare L.
Put address of larg-
est no. in place of

smaller item address

Ee

16A

i

exit to <:>

Set Switch F

o @

Set Switch G

to GID

Compare L

(29

Compare two items,
Put address of smaller]
into compare N,

Put address of com-
pare from which item

came into temp 4

Set Switch

1 10 (23

Merge Routine (Cont.)

24A

Switch K

Set Switch K

to (25

Compare N

o

Compare two items,
Put add, of smaller
into compare P. Put
add., of compare from
which it came (temp
3 or 4) into temp 6

uS—
Ve

Switch L 1

Set Switch L

w0 @

8A

D



0€c

Compare P

Merge Routine (Cont.)

Compare two items.
Put address of smaller

into transfer command,| |Transfer item from

Put address of compare
from which it came

into exit (temp 5 or 6)

>table to buffer, Set
next buffer address

est: finishe
with this group of
items (no.
compares index)

No

Exit to address
set by compare
P

Yes|Transfer sorted
—>|string back to
table N

AN
N

AN
Last PaSSﬁ::



1¢¢c

Set parity reread
end of tape test

exits to and

Merge Routine (Cont.)

Set Read commands

for servo 3

Set up ‘out of se-

quence® counter and

Reset label check

error print for

initial address

PROGRAM TAPE

Copy |
tape } merge

Print PROGRAM
Set write fill
counter & write fill

temp

Find address of 1st
non zero table item
and set into commands

which reference table




444

. for sentence

Set up printout

OUT OF SEQUENCE

Merge Routine (Cont.)

Read one block
from tape 3

Start

Rewind

tape

NG (:)

Check
28B —
label

Read

Set initial buffer
address into com-
mands which ref-

erence buffer

Set end of tape
test counter and

habuffer counter,

Set total no, of
blockettes into

temp 1 and 3

No Teéf? was
{ label correct

Yes

Write header

merge
exit “'—/‘7 block on tape 5

copy
tape
exit

/7

/

Set address of

1st non zero

commands which
reference table

‘rtable item into

Read
Block

Test item nos.
Does end of tape

block?

Yes

(@)

line appear in this




£ee

Merge Routine (Cont,)

Set blockette Item no, from Set test A Read blockette to next
@__9 - Test A
counter buffer to A counter to 1

buffer location

Is it end

No

\ of tape?
Yes
Store address of end
Set end of tape of tape line. Store
(§E}‘ ) blockette counter., Set
switch to to bypass end of tape
test on rest of block-
ettes,

No

Test blockette

<:> Set next counter Has whole
buffer address| block been read?

Check ok /End of tape
parity switch
NG

Test A
Current item | Set test A Stop Yes / Test buffer counter)
no. to A 31A counter to 5 ‘*“<:::>$‘ tape | Is buffer full ?

No

)




vee

Merge Routine (Cont,)

)

Store in 'out of se~

- sequence'list.
Line no. proe- Was line no.\ No / Was it all "\ No S 1t > N\No Seguoutput line of line
essor output to output illegal? spaces? previous line no, processor to all
buffer & A number? spaces. Set for

Yes Yes Yes next out of seq. item
Store in pre= Set Line no. proc-
vious line num~ essor output line
ber position to all spaces
\
Set for next
(33— item
/
/
( ) Exit when used as subroutine
Yes(Store last legal Line no, of cur- Te:(twt ;‘ No IsT:l::; 2 .
Finished line no. in line . St2 § 0
with all items)>]no. processor out- rent table item IN3 > A? =A?
- put line (IN3) to A — Vos
1st time 1st time 338
s Ve
7 e
7 e

Fill next correction
'—‘ buffer location with
largest number




cee

line no., of last
item transferred?

equal test
Is (A) = to

Set for next
correction buffer
location, Set
new address into

Merge Routine (Cont.)

Test next word
of table item,
Is it a delete?

No
Equal Switch A

equal

not equal

Set line no, from table
into correction buffer
Use 2nd word of table
item to set up transfer
and transfer rest of item

from drum to correction
buffer

o

Set test 1 exit to
test 2 exit to

Set transfer exit to §§

equal test

Set for next

table item

Are there more\ NO
corrections?

Yes

Set to bypass

read in of
corrections @




9te

Merge Routine (Cont,)

37 Extract next item Is 1st delete No Is last delete \ Yes | Fill buffer item
(::) F—>1no from buffer >A item no., > A? 3 item no. > A? |~ no. position with

Zerao,

No Yes No

C‘inished with\ Set for next @

all buffer iteTjj/‘

buffer item

y
Set for next

Yes

buffer item

—_

Next buffer Finished with
item no. to KNO all buffer
A items?

Yes

Set table so delete
command will be contin-

ued on next group of
items




Lee

Equal Switch B

Set equal switch

A to <!I}

Set equal switch

_>@

Merge Routine (Cont,)

Test next
correction item:
should it be
deleted?

Set for next

correction item

been exhausted?

Have correcti

No Reset table

references

Set equal switch

®

No iaib

Set equal switch
A to not equal

condition




8E¢C

Merge Routine (Cont.)

Reset 'fill counter!?

from

*'fill temp®

Start Write . ‘
Servo 5

Program item no.

to A

Is it = 0?
Is it to be
deleted?

Is correction Yes
item > A?

Set current pro-
gram item address
into TM. Set for

-

inished with
all program it

next program item

Is correctio
item = to A

Yes
?

table i

Set current cor-
rection item ad-
dress into TM.
Set for next

tem

Set for next

| program item

| Yes ‘I’

inished with

all program

Fini
items?

Yes

No

Last item store

N—

No Set up
em? and write @

“Is next program

item no, all spaces?

(i,e. continuation

of last sentence)

No ‘Eib

Put address of

current correction Normal

item 3 ~—— )
~
~

item into TM

If no more

rogram \

items

Yes .



6€¢

. Set for next
program item

Test: is it
all spaces?

Set up and
(1D write )

Merge Routine (Cont.)

Yes‘QED

. Set for next
program item

No <!!>

Store "fill counter” in
'fill temp*
address of next write
command to be filled

Store

> Write }——ﬂ

Finished
with all pro-
gram items?

No

42A

Has all of last

block been written?

No

Transfer unwritten

blockettesto Temp Buff

& reset references to
blockettes

Yes

Stop
Tape




. est: are any
Stop Tape‘ blockettes in pro- line nos. left

ove

Merge Routine (Cont,)

Compute no, of

Put largest number

gram buffer and to be processed?
set counter

into IN3 and into
Test A IN3 an t
line no. position

of End of Tape line

Set exit of last

?

item store to

Reset all Z's into| [Write remaining Put sentence no.

line no. position | |blockett and fill oA:ethzze azZe into print codes
—{out block with end—>|Stop Tapef—>{ U quenc ) -
of end Of tape ltems remalnlng? print- SENTENCE
OUT OF SEQUENCE

(488

of tape lines
line P

Exit Rewind tapes
from merge

3 and 5

Print: PUT 1500 L

Stop S5 servos /’gfor 7 servo Print: PROGRAM
FT TAPES ON S, wywt MJ1 off or on NOW ON TAPE 5
3 AND 4

T servos




[§44

Set
up and
write

Test fill counter.
Has full block been
filled?

(9

Switch

Merge Routine (Cont,)

Set switch to B and

—-%::)——a‘ and write blockette 1

Set switch to C and
write blockette 2

Set switch to D and
write blockette 3

(D

Set switch to E and
write blockette 4

Store address in TM in

current write command

Set next storage address

O

Set switch to F and
write blockette 5

No

Finished with\
block? /

Yes

¢

-®-

Write blockette 6

Reset block counter
Set switch to A
Set storage address

to blockette 1




cve

Process
Blockette

Test:

Is

number all
spaces?

line Yes

A

No

Merge Routine (Cont.)

Is next No
word delete?

Find first word in
blockette that is

naot all spaces

Is it
delete?

Process
line number Increase no. of No
words count for
previous two
\

Store line number

in table

Store address of
) first "out of se-
”n >
Store drum address guences line num-
and no. of words er. et exlit so
. subsequent ones
in table will be ignored.
Yes
Test: Is liEEN\ Te§t: have
° yNo | Set for next 300 items been
number out of blockette . 42
sequence? processe
Yes

A)

No

Is it a delete
sentence which needs
to be aligned?

Yes

Align delete sentence

and store in temp

®

it /
No Exit




£ve

Merge Routine (Cont,)

Set to ignore

(::}""rest of

corrections

Set end of tape

switch to

7

Put delete
command into
temp

Fill output lines

with spaces

Test:
than one line speci-
fied in delete command?

Is more

Yes

X/

Stop
tape

store in both

table locations

Find length of line

number; mask out and

Check alignment of
THRU to determine
length of 1lst line
no, Mask out line nol

and store in table

>

Shift 2nd line no.
into position, mask
out and store in
table

Print: TOO MANY
CORRECTIONS 300
IS MAXIMUM

Set table address of
item into 'delete
list' so line nos,

can be processed
later
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Merge Routine (Cont,)

Process delete

item numbers
Print line no. \\ Extract Get corresponding Process line
processor errors for item from line numbers ‘ numbers

ordinary sentence delete list from table

[

No //Finished with Restore line
‘\3}1 delete items? | nos, to table

Yes

Print line no.
processor errors




Check
label

Merge Routine (Cont.)

Set A not zero to
indicate
label is good

Find 1st word of

blockette that is
not all spaces

cre

Align label so that

1st char, is in
leftmost bit
position

Test: 1Is
label correct?

Print

WRONG TAPE SERVO _ _

SHOULD BE

Set A to zero to
indicate
error

Exit




9vc

Parity Rereads

Set addresses

into reread clear

end of tape
switch

Set parity A

exit to

Set label block
addresses into

reread

Set parity B

exit to

Set parity A

exit to @

Merge Routine (Cont.)

End of Tape? }-NNO Is index = 0?) No |

Start
read
Ye_s_, Parity B
Exit
Reread Clear.eng of Par@ty A
tape indicator exit

Restore parity B

exit to




Lve

Reread
Switch

@, &
Set blockette

Set reread switch

to (540)

Set low bias

Set reread switch

tO

Set high bias

Print: PARITY
REREADS FAIL, TO
REREAD START. TO

IGNORE ERROR SET
A NOT O AND START

Set reread switch

@

Start Read
backward

counter

Read blockette into

scending storage

Set blockette

counter

forward

(55)——

No Finished
v with block?
Start read

Read blockette into

ascending storage

locations

Qa1

r—;

Clear STOP

Was A set
not zero?

Merge Routine (Cont,)

No

Y
es p

A

[ I .

Yes

de
locations

s line no.

osition all Z's?

Set for next
blockette

Is line no.
position all Z

Set for next
blockette

Print: PARITY
ERROR IGNORED

©
_)@




8vc

Check OK

Parity

NG 'il

Merge Routine (Cont,)

Move forward
@ 1 block

Set reread switcﬂ

to (54)

set normal bias

7

Set end of tape

indicator

!

P

Set end of tape
indicator

:

Reset addresses

for read backward




6V¢

Set to ignore sub-

sequent lines of Z's

Merge Routine (Cont,)

Store address of all
Z word . Adjust bkt,
counter and store,

Set end of tape switch
to  (47)

Store address of all Z
Store blockette
Set end of

word.
counter,

tape switch to

Set exit from parity

routine to

Set parity routine

exit to

Start

read

Is buffer
full?

Yes :::

No Start
read




0S¢

Copy

Set end of tape

Merge Routine (Cont,)

Set buffer counter
Tape exits for parity Start read ) ) " 65p Set blockette
Set initial read
reread to Servo 3 counter
addresses
and (;I)
65C
No
Finished
@ with block?
Read
Yes blockette
Set end of tape Check line number
switch for Read des [ position: Is it end
f tape line?
to ‘ii} 0
No
End of tape Start write Set for Next
@ blockette
switch for read Servo 5 7
I's buffer No A Set buffer 66 )
full? @ index
Yes
Set initial
Stop @ 66D | Set blockette
tape _"— write addresses
P counter




162

Merge Routine (Cont,)

Write Set for next Finished Is buffer Stop
blockette blockette with block? empty? Tape
No No Not End
End of tape of Tape
@ switch for write @
48B

Compute new Set end of tape

Stop buffer index for Start Write . . @
tape write on Servo 5 switch for write "
to_(@8H)

End of tape Not End of
Set addresses citon forp N I;ukl)nigfer Start
into reread parity / Tape read

End of Tape
Set parity end >@

:g t@ switch ‘

(®

Set parity end

@__,, of tape switch
"




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

GQ761
PZ3071
ZA77000
uc2507
RQ35
RR52
RS110
LP140
CN147
CX232
XY273
JL375
XX433
VF525
MG543
MN604
NW711
MP770
KW1003
BJ1042
UN1077
NR1164
ET1213
Svi310
11374
SR1453
XZ1553
WT1655

TAPE MERGE REGIONS

252

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

NZ1736
ZR1766
WX2005
FT2045
PB2105
DL2205
RB2246
LN2340
DR2353
MR2375
RC2471
WS2534
PA2540
CD2575
UP2653
002675
US2705
UW2745
FC2771
DT40002
BR7635
™S
BU4225
CB6125
GZ3073
GRS735
83073



N o

A whD— O

N O b WN~O

IA
RJ
EF
MJ

RJ
RJ
RJ
TV
MJ

RJ
TV
MJ

CA

IA
MJ
TP
RP
cC
03
00
CA

IA
EF
TP
TU
TV
TP
RP
ER
TP

EJ
RA
RA
1J

ER
Z]
RJ
1J

RQ
pz2

30000

ET42
MG14
XY1l
RQ13

XY35
RQ13

RQ15

PZ
20000
PZ5
20014
VF

10000
PZ6

RR

RQ14
RR35
RR35
CN4
10024
10000
30000

CX6
RR6
RR7
M4

RS11
RR16
T™2

TAPE MERGE ROUTINE

PZ
VF14
SV

SR60
MG

RQ10
RS14
XY12

RR
RS14
XY36
RS2
24

RQ1
VF14
30000
PZ4

4000

VF
™2
RR7
RR6
™4
RR7
30000

RS
CN5
CN12
RRS

RR16
RR17
RR4

|

MJ O RQ2 on 1103A tape

Set bypass

If MJ3 is set go to SV from MERGE. If

MJ3 not set take next instruction and copy
tape

Set up tape commands and parity reread
Read label, check and write

Set end of tape exit for parity reread

Set end of tape exit for parity reread
Set new exit for parity reread
Go back to finish reread

Test: Is TCL2 to be used? If so go to RQl

If not, reset tape commands for TCUl

Start read
Set buffer index

Set initial read addresses
Set blockette index

Read blockette

Test: Is it end of tape blockette? If so
go to RS

Set for next blockette

Test: Finished with block? If not go
back to RR5
Check parity

Is buffer full? If not go back to RR4
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20
21
22
23
24
25
26
27

Q
J

31
32
33
34
35

MJ
CA

VF10
VF12
™2
RR26
T™M4

no -

RR27
30000
CN5

RR25
RR24
VF10
RR34
RR
GZ

RR11
VF10

T™M2

VF12
RR23
VF11
VF2

RS21
XY5

XY10
JL26
RS15

RR21

VF
RR16
UP3
Up
RS27

UP3
Up
RS27

ZAl10

>4

!

If so, stop tape

Start write on Servo 5
Set buffer index

Set initial write address
Set blockette index

Write blockette
Set for next blockette
Finished with block?

Is buffer empty?
If so stop tape

Go back to read more items

Stop tape
Set buffer index for write

Start write

S

Rewind tape 5
Rewind tape 3
Go to RS21

Set addresses into parity reread

Reread
Switch set by parity routine if end of tape
occurred in block

Are more blocks to be read? If not, go to
RR21 to write

If so, start read and go to RR16

Print: PROGRAM NOW ON TAPE 5

If MJ1 is set, go to exit. If not, take
next instruction

Print: PUT 1500 FT, TAPES ON SERVO 3 AND 4
Stop, set to re-enter after tapes are

changed
Exit
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IA
TP
RJ
TP
RJ
EF
MJ
TV
MJ
TV
MJ
TV
MJ
TV
TP
TV
RA
RA
TP
MJ
TP
RS
LT
TU
TU
1J
MJ
TV
TP
RJ
RA
RA
MJ
TP
RP
TP
TV
TV
RJ
MJ
00
00
00

00

TP
TP
RJ
MJ
TP
RJ
MJ
CA

SV
CX40
Up2
CX33
P2
0

0
Sv47
0
SV50
0
SV351
0
SV52
LN4
™
SV15
SV1é
CN32
0
SV15
™
43
SV54
SV53
™

0
(30000)
(30000)
LN2
Sv32
SV33
0
CX36
30003
CX20
SV55
SV54
Sv45
0

0

0

0

0

BR
BR1
LN4
CX35
Up2

XX24
up2

Své64

UP3
®
uP3 }
UP

VF14
SV40
T™ —>
SV15
™M —
SV15
™ —>
SV15
™ —>
(30000)
(30000)
CN1 }
CN1

LN3

LN2

™
SV55
T™
SV32
SV33
SV32
SV43
SV34
LN4
(30000)
CN14 }
CN14

SV30

XX10
Sv43
XX13

—

e ——

SV15
SV16
Sv46
WX

PAll
PA16
PA23
PASO

B

ET

Rl
(30000) }
7 }

Print: MERGE

Print correction tape

Set bypass if 1105 MJ O SV5 on
Out to rest of setup

Set address of error entry

Store illegal line number
Store entry for error print

Set for next entry
Set LN3 to zero
Exit

Store no. of illegal line no's.

Set up initial addresses

Finished with all error prints
If so—s SV43

Set entry to LNP no. 3

Send line number to LNP no, 3
Go to LNP for error print

Set for next print

Go back for remaining items

Set print for label check

Set initial error entries

1103A copy

in index

Line number error print entry addresses

Print: SENTENCE - - - (DELETE)

Print: TOO MANY CORRECTIONS 300 IS

MAXIMOM



O NLNLN~O

Pt e ot ot
WO

f-—
1Y

—
o ;m

WWWWWWWWNMNDNNNDNNDND
NOCOB WM ONTOALWND—~O

bt e
N~ O~ WN~O

IA
EF
RP
ER

nn
Ln

]
TP
TP
RJ

ZJ
EF

EF

mir
1v

TV
TP

TU
TU
TV
TU
TV
TP

RP
ER
ER
ZJ

RJ
TV
EJ
MJ
CA

IA
RJ
ER
TP
EJ
RP
ER
RA
RA
1J
ER
zJ

WX

10170
10000

\Y)

JL12
CX25
CX30

9
<~

WX13

nnea
DI

CN22
CN23
CN7

CN46
CN46
CN20
CN20
CN25
CN4
CN24
10170
10000

JL21
WX35
MP5
MN25
CXé6

WX40

FT
PB35
10000

CX6
10023
10000
FT2
FTS
™4

JL

VF3
WX3
BU
A

WX5
LC3
LC4

WX11
VF2
Sv2
VF

nn=
roi

PB4
PBS
TM5

8
— N — N\~

PB6

PB7

FT20
CN17

FT5

TM4

FT2

WX31

BU }

A
WX33 }
MP2

MP5
ET1
FT23

PB

30000

ET

FT6 }
30000
CN5 }
CNS

FT

ms )
FT13

Read label
Check parity

Check label

Was label in error?
If so, rewind tape & stop set to re-enter

If not start read

Set initial buffer storage address
Set block index
Set initial drum address

Read 1 block

Check parity

Check: end of tape
If so = ET1
If not, to FT23

Process blockette

Read 1st word

Store 1lst word

End of Tape? If so — ET

Read rest of blockette

Increment addresses
Finished with block?
Check parity
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13
14
15
16
17
20
21

22

23
24
25
26
27
30
31
32
33
34
35
30
37

~NOoO b Wwh~O

11
12
13
14

15
16
17

20
21
22
23
24
25

RJ
RJ
IJ
EF
RP
TP
RJ

RJ

TU
TP
MJ
EF
TV
Sp
SA
TV
TP
TP
RA
TV
MJ
CA

IA
TP
EJ
TP
RJ
TP
TP
TP
TJ

TU
RA
RA
RA
1J

TV
RA
RJ

EF
MJ
TP
AT
TP
EJ

FT13
FT14
TMS

33220
BU
ET20

FT14

FT20
CN4

WX2
FT2
CN

CN10
CN4

FT20
CN41

FT40

PB
BU
CX7

LN2
LN3
CN17
30000
30000

PB6
PB6
PB4
PB5
CX26

PB335

FT13

PB
CN13
PB1
RB62

FT14
FT15
FT24
VF10
FT21
30000
ET11

FT26

PB
T™M4

VF
FT2

FTS
™5
™4
CN11
RB50

PB22
LN4
LN1
30000
30000

PB74

PB7
CN14
CN1
CN1
PB33

CN
PB35

VF10
SVé61

PB24

DL

End of tape switch

Last block of group switch

Test: Is buffer full? If not go to FT24
If so, stop tape

Transfer corrections to drum

Out to print errors and process delete
item no's.

Set last block of group switch to exit to
FT23 and go to FT26

Reset first buffer address

Set block index

Go back to FT

Start read

Reset initial buffer address

Set buffer index
Set block index
Set for next drum transfer

Sentence number to A
Is it all spaces? If so, go to PB22

Process line number

Store line no. in table
Store directory word in table

Test: Is item out of sequence? If so,
go to PB74

Set for next table entry

Have 300 corrections been processed?
If not, go to PB33

If so, set to ignore remaining corrections
Back to read, remainder of block

Stop tape

Go to SV61 to indicate error

Set up test

Test: Is the first word of sentence
'DELETE '? If so, go to DL
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26
27

30
31
32
33
34
35
36

37

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

60
61
62
63
64

66
67
70
71

73
74
75

76
77

MJ
SP

SS
TU
RA
RA
RA
MJ
TU
TP
CA

IA
RP
TJ
TP
ST
LA
AT
TU
TP
EJ
RP
EJ
TP
ST

SA
TV

TU
TP
TV
MJ
SP
SA
TP
RA
TU
RA
1J
MJ
TV
TV

MJ
CA

PB5
CN14

30000
PB
CN17

PB24
CX7
PB40

PB40
20020
30000
RB63

PB24

30000
RB62
20005
RB3S
RB64

™

PB47
CN37
DL2

30000
30000

PB66
PB64
PB64
™

PB77
PB4

PB7T7

PB100

PB36
17

PB32
CNS

CN12

CN12
30000
PB41

PB65

PB64
™
PB66
PB70
44
30000
30000
CN
PB65
CN13
PB64
RB67
PB7
CN30

RB33
PB10O

If not, go to PB36

Continuation of last sentence. Increase
word count in directory word

Set for next blockette

Set for next table entry
Exit

Find 1st word that is not all spaces

Set address of 1st word that is not all
spaces into PB24 and PB47

If word is delete, go to DL

If word is not delete, test alignment of word

Set number of shifts needed to put Ist
significant character at 1st character
position

Align sentence and store

Go to RB67

Set to bypass out of sequence test

Set address of 1lst out of sequence item
into CN30
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11
12
13
14
15
16
17
20
21
22
23
24
25
26
27

30
31
32
33
34
35
36
37
40

~NOonds Wwh—=O

11
12

IA
TU
RP
TP
TV
RP
TP
TP

QT

EJ
SP
SA
TP

TV
TV
RJ
LO
MJ
TP
MJ
TP
MJ
TP

QS
MJ

TV
TV
LQ
MJ
77
77
77
CA

IA
QT
TP
RP
EJ

TP
QS
MJ

TP
ST
TJ

DL
PB24
30006
30000
PB4
10002
CX7
CN15
T™M10

RB54
TM11
TM10

DLS5
DLS
PBS
RB44
CN15

DL40
DL36

DL37
TM12

PB4
PB4
PB4
CN15

77770
17777
77000
D141

RB
T™M12

20005
CX

CNé6
TM10
PBS
RB64

CN3

DL2
DL3
T™6
DLS
DL6
30000

DL31
44

30

T™]2
DI27
RBAT7
RB52
RB40
022
DL27
0 —
DL27

o)
N e

Put aligned delete command into TM6-TM13

Fill output lines in table with spaces

Test: Is more than one sentence to be
deleted?

Position sentence number

Set up storage address for line number

Find length of number

Q —>t—>Set mask into Q

DL27

30000
RB65

RBS
RB15
RB36

Q22
RB

70000

Set line number into table and into A
Go to RB635
Set storage address

Set mask into Q
Go to RB

Mask out character

Check alignment of THRU to determine
length of 1lst number

Character was not T,H,R,U or space. Put
last character of TM10 into table

Set new output storage

Was first character of TM12 a T?
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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

50

51
52
53
54
55
56
57
60
61
62
63
64
65
66
67
70
71

SP
SA
TP
LA
SA

v
SP
SA
P
MJ
LA
SA

TP
ST
SP
TP
Sp
SA
0S
MJ
CA

IA
TP
LQ
LQ
QT
EJ
RA
1J
TP

RA
TP
MJ
00
01
01
01
01
01
27

TP
MJ
TP
EJ
MJ
CA

TM11
TM10

™
™

TM13
TM12

™

CN3
™
CN50

TM11
TM10

RB40

RB40
CN2
™12

CNé6
CN
RB44
™
T™M12

PB4

44
36
30000
Al

RB22
44
30000
™12
RB6

RB32

30000
RB16

™
Q6

30000
CN1
RB42
30000

30000

CN
30000
PB74
50000
63066
04630
73046
12730
10127
06630
20017
20005
TM12
RB50

DL3
PB27

N~

If so, align TM10 and TM11l

Store 1st line number in table

Set no, of shifts to align second line no.

Align second line no. and put into TM12
Go to RB6

Set no. of shifts to align first line no.

Adjust index in TM

Put mask into Q

Store 1lst line no. in table

Go to RB16

Set space test index to 3

Mask out character and check for space
If space is found, exit

If no space is found, set to check next
character

If no more characters are to he tested,
store all of TM12 in line no. position,

Set table address of delete item into
delete list

Set for next delete item

Store 2nd line number in table

Exit to PB74

Constants

Store line number in TM12 and go to RB50

Test: Is first word of aligned sentence
‘Delete'? If so, go to DL3. If not, go to
PB27
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17

20
21
22
23
24
25
26
27

30
31
32
33

34

35
36
37

40
41
42
43
44
45
46
47

IA
RJ

EF
TU
TP
EJ
RJ
MJ
EF

RJ
RJ

TP
RS
SP
TU
1J

RJ

RJ
MJ
TP

TU
TP
TP

RJ
TP
RA
RA

1J

RA
MJ
TP

TP
TP
RP
TP
TP
RJ
TP
TP

ET
FT13

PB
30000
CX6
PB35

FT17
Sv45

RBSO
TM3
CN41

™3
SV45
ET20

30000

CN
30000

LN2
LN3
ET27
ET31

™1
ET22
CNS2

CN52
CX37
30003
CX15
CX34
UP2
CN4
CN4

FT4

VF10
ET3
A
ET7
PB1
ET2
VF2

FT17
Sv23

TM3
CN41
17
ET22
ET22

Sv23

ET21
ET70
A
ET31
17
ET27
™M1
LN4

30000 J
30000

CN13
CN

ET27

CN13
ET16
TM17

TM15
XX10
ET44
XX13
UP3
up
TM10
™S

j

Set end of tape switch to exit to ET1 and
go to FT4

Stop tape

Set next line number address

End of tape? If so, go to ET7

If not, process line number
Go back for next item
Rewind tape 4

Transfer last group of corrections to drum
Print Line Number Processor Errors for
ordinary sentences

Set to process delete command item numbers

Finished with all delete command item
numbers? If not go to ET22
Print Line Number Processor errors

Exit when used as subroutine
Exit after end of tape has been found

Set address of item number to be processed

Process line number and store

Set to process next item no. of delete
command

Finished with both line numbers? If not go
to ET27

If so, set for next delete item and go back
to ET16

Set out of sequence item counter to zero

Reset tape label error print for servo 3
and program tape

Print: PROGRAM TAPE

Set up write fill counter and write fill
temp.

261



50
51
52
53
54
35
56

ST

60
61
62
63
64
65

yays

00

67

70
71
72
73
74

~NOoO Uk WN - O

10
11
12
13
14
15
16
17

20
21
22
23

TU
TP
TP
YA
RA
1J
SP

SS

AT
RS
TU
TU
RA
TU

nn

nr

TP

TP
EJ
TJ
TV
MJ
CA

IA
RA
MJ
CA

IA
01
47
26
66
24
71
66
30

01
65
01
01
01
01
65
26

17
30
52
47

CN46
CN43
30000
ET56
ET52
Thil
ET52
CN46

CN

CN43
ET52
ET52
ET32

annno

JUVVI

CNS5

CN30
CN22
CN51
PB4

ET75

GQ
CN30

GQ2

01010
30543
51545
34515
52300
54515
24523
54705

01010
33516
25300
01010
01010
01010
30506
30010

27304
43010
54513
01662

ET52
TM1

ET54
CN14
ET52

70

™
™
MN42
MN63
CN13
MN54
MG

XX21

GQ

CN30
SR

CN1

10101
23022
43026
00166
12277
03201
00165
10177

10101
74627
17777
10101
10101
10101
63050
10101

63066
10101
25424
45230

7\

—

Find address of first non zero table entry

Set up address of 1st non zero table entry

Set up printout for out of sequence items
and go to MG

If 1st table item was a delete adjust number
of in sequence items

Go to SR

Set new number of in sequence items

UP parameters & XS3 codes for printouts

} AAAAAAMerge.

)
|

——

Correction Tape

Wrong Tape Servo _ _ _ Should be _ _ _

Sentence ----- (Delete)

Program Tape

262



24
25
26
27

30
31
32
33
34
35
36
37

40
41
42
43
44
45
46
47

50
51
52
53
54
55
56
57

60
61
62
63
64
65
66
67

70
71

~NO b W~ O

00
66
50
54

50
01
72
52
01
27
65
54

01
22
32
30
65
50
03
65

52
01
01
30

01
52
47

51
30
01
52
03
01
01
01

01
00
CA

IA
TV
RS
LT
TV
RS
LT
SP
AT

XX25

51510
73012
30266

65010
34650
34476
24543
54305
01312
22016
30543

65662
01665
50515
54545
30660
51660
01245
66245

24543
30545
34325
27227
XX50

01010
54513
01505

50016
01102
01010
67660
03013
66245
51500
06012

07227
XX62
XX72

SR
PB4
CN43
43
CN30
CN44
43
CN45
CN33

6

14724 )
65154
63451

60303
14724
74701 J
46673
43024
43446
65101
02427

45466
10134
43001
15401
12401
17601
02701
46622

46673
45154
05154
777
4

10101
25424
17101

62452
27777
10101
10410
16622
23065
16522
45027

T
7

CN43
CN22
CN43
CN44
CN22 }
CN45

20

mi0 )

Too many corrections 300 is maximum

Parity reread fails: to reread start.
To ignore error set A not = O and start

Parity Error ignored

AAAAAAProgram now on tape S.

AAAAAAput 1500 ft, tapes on s. 3 and 4

Set total number of items

Set number of in sequence items

Set up transfer command
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10
11
12
13

14
15

iU

16
17

20
21
22
23
24

25
26

-

27

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

50
51
52

53
54
55
56
57
60
61
62
63
64
65
66
67
70
71

TU
Sp
AT

TP

TP

ix

TV
TV

RA
TU
RA
TU
RA
RA

TT

v

TV

TP
AT
AT
AT
TV
TP
AT
AT
AT
TV
TP
AT

TV
TP

ST
RA
TJ

TP

RP
TP
RJ
TV
TV
RP
RS
TP
RS

MJ
0
0

CN46
CN45
XZ

XZ1

CN37
X720
XZ15

™
™

SR21
SR23
™1

SR70

X74

CN61
CN61
CNo61
SRT1
XZ21
CN1

CN1

CN1

SRT2
WT10
CN61
SR73
SR74
SRT5
CN45

CN
CN45
CN43

CN43
PB4
10036
CN5S0
ZR10
SRT7
SR76
20005

CN45
T™M1
CN54

0
0

XZ
20

XZ1
™
™M1
SR21
SR23

cN14 )
30000
CN14
30000 T
CN35

CN35
SR20

(> ATV

Xz4
)

.

XZ31

XZ51 >

XZ71
X721

XZ41
Xz61 J
XZ101
WT10

WI32
WT21
WT43
NZ10
A
™
CN47
SR64

TM1
SR56
SR57 }
30000
SR66
XY1l1 }
XY35
ET37 }
VF15
TM1

CN

RS

XZ

WT

WI51

Set addresses into compares

Set initial exits of switches

Set switch J to WT44

Set switch L to WT46

Set switch M to NZ26

Set no. compares index.

Form new no. of in sequence items

Test: Is total no.of items > than new no.of
in sequence items?

Fill remainder of table with largest number

Set parity reread exits for program tape

Reset tape read codes for servo 3
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40
41
42
43
44
45
46
47

MJ

TU
MJ
TP
TJ
TU
TU
MJ
TU
CA

IA

MJ
TP
TJ
TU
TU
MJ
TU

[=YoNeNeNoNe]

SR100

XZ
30000
30000
XZ1
WT50

XZ
XZ
™
WIS50

30000
30000
XZ13
WT50

X712
WT50

30000
30000
X723
WTS50

X722
WT50

30000
30000
XZ33
WT50

XZ32
X740

X740
WT50

30000
30000
XZ43
WT50

X742

NZ

WT44
WT46
NZ26
XY65
XY73

XZ5
WT1
XZ1
WT
WT1
CN14
XZ4
XZ
XZ4

XZ17

X713
XZ21
WT2

XZ12
WTS1

X227
WT12
X723
XZ31
WT12
X722
WT11

XZ37
WT13
XZ33
X741
WT13

XZ32
WT53

X247
WT23
X743
XZ51
WT23

Compare A

Switch A

Compare B

Switch B
Compare C

Switch C

Compare D

Switch D

Compare E



50
51
52
53
54
35
56
57

60
61
62
63
64
65
66
67

70
71
72
73
74
75
76
7
100
101

—
ONTUNRWLWN ~O

11
12
13
14
15
16
17

TU
MJ
TP
TJ
TU
TU
MJ
TU

TU
MJ
TP
TJ
TU
TU

MJ

TU
MJ
TP
TJ
TU
TU
MJ

TU
MJ
CA

IA
RJ
TP
TJ
TU

MJ
TU

MJ
RJ
TP
TJ
TU

MJ
TU

WT50

30000
30000
XZ53
WTS0

XZ52
WI50

30000
30000
XZ63
WI50

XZ62
WT50

30000
30000
XZ73
WT50

XZ72
WIS50

XZ102

XZ4
30000
30000
WT2
X720

WT1
XZ10

XZ31
30000
30000
WT13
X740

WT12

X742
WT22

XZ57
WT24
XZ53
XZ61
WT24

X252
WTS5

XZ67
WI34
XZ63
XZ71
WT34

XZ62
WT 33

XZ17
WI35
XZ73
XZ101
WT35
XZ72
WIST

XZ12

WT6
NZ1
NZ22
WT10
NZ1
NZ22
NZ
X232

WT17
NZ2
NZz23
WT21
NZ2

Switch E

Compare F

Switch F
Compare G

Switch G

Compare H

Switch H

Set switch A to exit to WT1 and go to XZ12

Compare I

Switch I
Set Switch C to exit to WT12 and go to XZ32

Compare J
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20
21
22
23
24
25
26
27

30
31
32
33
34
35
36
37

40
41
42
43
44
45
46
47

50
J1
52
53
54
55
56

57

~NOoUuhwrn—~O

MJ
RJ
TP
J

MJ

S8g8R3E8E824

EHSEJEZEE

48

IA
RJ
TP
J

v
MJ

X730

X251
30000
30000
WI24
XZ60

WI23
X250
X271
30000
30000

WI35
XZ100

WI34
XZ70
WT10
WT32
CN30
Xz4
Xz 31
XZ51
X271
WT61
WT10
30000
30000
Nz2
NZ23

NZ1
Nz22

NZ23
WT44
X752

WT30
Nz12
NZ24
WT32

NZ12
Nz24
NZ11
X272

WT41
NZ13
NZ25

WT43
NZ13
Nz25
WT46
WI21
WT23
WT43
NZ1

X221
X222
X241
XZ42
Xz61
X262
XZ101
WT1

WT12

NZ6
ZR
ZR15
Nz10
ZR
ZR15

Switch J
Set Switch E to exit to WI23 and go to XZ52

Compare K

Switch K
Set Switch G to exit to WT34 and go to XZ72

Compare L

Switch L

Set Switch J to exit to NZ1 and go to
compare K

Set Switch L to exit to NZ11 and go to
compare M

Compare M
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10
11
12
13
14
15
16
17

20
21
22
23
24
25
26
27

bt et et et e i
CURWNFRFONOCURWNH-O

QCOOOEE é

O%OOOOO

MJ

IA
TP
J

RP
TP
RA
1J
RP
TP

MJ
00
00
CA

IA
EF
RP
ER
ER
YA
TP
TP
RJ
ZJ
EF
MS
EF
RP
EW

WT32
30000
30000
NZ13
NZ25

Nz12

Nz24

21

ZR
30000
30000
ZR1
ZR16
30002
30000
ZR5
™1
30000
BU

ZR
ZR15

ZR17
MG

10170
10000

JL24
CX24
CX30
LC2

MG13

10170
10000

NZ26
WI34

NZ17
ZR1
ZR16
ZR
ZR1

ZR16
ZR
30000
30000
30000
30000
Nz10
NZ12

ZR12
ZR5
ZR7
ZR6
30000
CN1
30000
30000
B
ZRS
ZR7
ZR4
30000
30000

VF3
MG3
BU

MGS
LC3
LC4

MG11
VF2
MG
VF13
MG16
BU

Switch M

Compare N

Compare I
Compare J
Compare K
\Compare L

Storage for return address

Set Switch M to ZR and go to compare N

Compare P

Transfer table item to buffer

Set next buffer address
Test: finished with this group of items?

Yes: Transfer sorted string back to table

Read label block

Check parity

Check label

Was label correct?

If not, rewind tape and stop set to re-enter

If so, write label block on tape 5
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16
17
20
21
22
23
24
25

26
27
30
31
32
33
34
35
36
37
40

RE2d8Egs

[l B!
T YU T

=HE8358498

0
MN1

CN24

MN1
CN24
CN4

CN4
CNe62
CN62
MNS
MN77
MNS
CN26
NW56
CN26
CN26
CX7
MG41

MN
10170
10000

XY32
CN4
BU
CN
NR25

10024
10000
BU170
CX6
MN3S

MN12
MN13
™4

XY35
MN24
™2

CN4
MN5
CN42
30000
CX7

VF
17
MN5
17
MN13
MN36
MN12
™4

™2
™1
™3
Nw23
MN64
KW3
MN63
MN65
KW5
KWwé
IN3

MN2
BU

MP
™4

™14
MN33
MN11
MN13
BU

NR
CN12
MN17
CNS
CN12
MN5

MN24
MN25
MN4

VF10
™14
MN32
NR25

MN36
LN4

N

Start read

Set up initial buffer addresses

Set block index

Set buffer index
Set No. of blockettes into TM1 and TM3

Set initial correction buffer address
into KW5 and KWé6
MN must equal MG41

Read block

Check Parity
Set block index

Read blockette

Was line no. all Z's? 1If so, go to MR

Set for next blockette

Finished with block?
If so, check parity

End of tape switch

Finished filling buffer?

If so, stop tape

Set to process line numbers of last block

Test: Is line number all spaces? If so,
go to MN36
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35
36
37

RJ
TP
TP
CA

LN2
LN3
LN3
MN40

MN40
NR17

™15

LN3
LN3
MN63
CN30

(=]

MN52
MN67
MN44
30000
IB1
MNS6
MN56

CN51

30000
30000
MN63

MN63
CN
MN42
CN13
CN43
MN101

NW44
MN56

MN105

LN1
30000

NR23
LN3

MN54
MN54
MN46
30000

NW4d6

MN64
MN43
MN66
NW

NW21
MNS7
MN65
™14
17

MN64
30000
MN5S0
30000
17
MN53
™14
MN635
CN14
MN63
MN54
MN42
LP
MN50
MN14
MN15
MN54
MN56
NW3

J

——

S e e \ﬂf—/

Process line number
Put processed line number back in buffer

Test: was line number illegal? If so, go
to NR23. If not, go to NR17

Put last legal line number into LN3
Correction item number to A

Test: does correction refer to this group
of program items?

If not, fill next correction buffer loca-
tion with largest number

Go to NW46

Set new exit for drum transfer command

Set new exits for tests at MN43 and MN44
and go to MN66

Test: Is this a delete sentence?

Equal Switch for drum items
Set drum address into MN65

Set number of words into MN64
Item number to correction buffer

Remainder of item from drum to correction
buffer

Set address of last item transferred

Set next correction buffer location

Set for next table entry

Have corrections been exhausted?
Out to block next correction phase

Set to ignore additional lines of Z's
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[
O~ wN—~O

11
12

13
14
15
16
17
20

21
22
23
24
25
26
27

30
31
32
33
34
35
36

37

40
41
42

43
44
45
46
47

1A
RJ
RJ
MJ
RS
AT

TP
TJ
RA
1J

EE498238

TP
TJ
MJ
RA
1J

MJ
LQ

TP
TJ
TP

RA

RA
RA
1J

MJ
RJ
MJ
RJ
MJ
CA

NW
MN56
NW44

MN63
CN
MN54
MN42
1B1

NW10
CN43

NW10
NW10
NW10
MN54

MN42
MN54
BU
30000

NW23
™1
Nw23
NW23
81
30000
CN52
NW35
NW36
NWw23
™1
NW44
Sv45

NW30

MN102
Nw44
MN72
™14
MN65
NW7
NW10

NW14
CN14
NW7

LP

MN42
MN63
MN54
CN13
MN42

NWw24
NW34

NW26
NW31
CN12
NW23

MN45
025

NW36
NW35

NW44
30000

CN12

CN5
CN12
NW34

NW52
NW45
NWS
Sv23
KW

Set equal switch for drum items

Reset transfer command

Set up test

Test: Is item to be deleted? If not, go
to NWl4

If so, set to test next item

Test: Are there any more correction items
to be tested? If so, go to NW7

Out to set end of corrections

Reset table addresses

Go to MN42

Test: Is program item greater than 1st
delete address? If not, go to NW26

If so, go to NW31

Set to test next item

Have all items been tested? If not, go
back to NW23

If so, go to MN45

Set address of item from above into NW35
Last address of delete item to A

Test: Is this program item to be deleted?
Yes, store zero in line number position so
that item will be dropped

Set for next program item

Test: Finished with current group of pro-

gram items? If not, go back to test nextitem
If so, go to NW52

Print line number processor errors
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1A

TV
TP
MJ

nn

vuv

CA

IA
TP
AT
EF
TP
YAl
TJ

EJ

RJ
MJ
RA
TP
1J
MJ

00
EJ
MJ

RA
P
1J

MJ
RJ
00
EJ
MJ
RA
1J

MJ
CA

NW52
w24

CN52

NWS7
KW
™10
CN
30000
KWS
30000
30000
KWS
KWS
BJ 34
KW3
™3
30000
CX7

KwW3
KW3

™3
BJ34
30000
CX7
Kw3
™3

KW37

025
NW54
30000
MN45

rnl

vou L

™7
VF12

KW34
KWw23

KW14
™
CN12
KWé
BJ
KW3
CN12
Kw20
KW20
UN32

30000
KW14
KW7

CN12
KW31
KW30

UON

BJ
30000
Kw23
KW3
CN12
KW3

UN1

Set zero as lst address of delete command

Set up write fill index

Start write

Current program item no. to A

Is it to be deleted?

Is current correction item>than current

nranram 1 4+am?
vivyianm iuTing

Is current correction item = tocurrent prog, item
Set correction item address into M.

Set for next correction item

Out to set up and write blockette
Back for next item

Set for next program item

Finished with all program items

If so, go to UN32 to write remainder of
block

Test: Is next program blockette a contin-
uation of last sentence?

If not, go to KW7 to write correction item

Test: finished with all progr : items? If
not, go to Kw30

If so, go to UN

Set up and write next blockette

Finished with all program items? If not,
go to KW3
If so, go to UN1
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10
11
12
13
14
15
16

17

IA
1J

RJ
RJ
RJ
RJ
RJ
RJ
TV
RJ
RP
EW
RP
EW
RP
EW
RP
EW
RP
EW
RP
EW
RJ

LQ

RA
1J
TP
MJ
MJ
CA

IA
RJ
TV
TP
RJ
1J
EF
RJ
MJ

TP
TP
TP
RJ
TP

RA
TU

BJ
™7

BJ1
BJ1
BJ1
BJ1
BJ1
BJ1
CN53
BJ1
10024
10000
10024
10000
10024
10000
10024
10000
10024
10000
10024
10000
BJ25

BJ27
™S
CN4

BJ35

UN
BJ34
BJ27
™5
BJ25
™S

UN56

CN32
CN50
CN20
UN33
CXo6

CN30
UN64
CN30

BJ26

BJ11
BJ13
BJ15
BJ17
BJ21
BJ23
BJ27
BJ34
BJ25
30000
BJ25
30000
BJ25
30000
BJ25
30000
BJ25
30000
BJ25
30000
BJ26
025
BJ12
CN1
BJ34
™5
BJ7
30000

BJ
M1l
™10
BJ
UN3
VF10
UN34
MG16

™14
LN3
30000
MN42
30000
17
™S

— S N Nt Nt et N’

Has whole block been set up? If not, go
to BJ26

Reset store address of 1st write

Reset switch to write 1lst blockette

Write lst blockette and go to BJ25 to set
up new 'lst Blockette'

Write 2nd blockette and go to BJ25 to set
up new '2nd Blockette'

Write 3rd blockette and go to BJ25 to set
up new '3rd Blockette'

Write 4th blockette and go to BJ25 to set
up new '4th Blockette'

Write S5th blockette and go to BJ25 to set
up new 'Sth Blockette'

Write 6th blockette and go to BJ25 to set
up new '6th Blockette'

Set address from ™ into write command

Set for next write command
Has full block been written?
Reset index

Back to BJ7

Exit

Set up and write last block
Store index and address of next write
command to be set up

Write remainder of block

Stop tape

Transfer unwritten blockettes to temp buffer
Go back to MG16 for next group of program
tape items

Put largest number into LN3

Put largest number into end of tape line
Out to bring in remaining corrections
Reset all Z's into end of tape line

Set index for remaining block(s)

Set address of end of tape line into ™
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20
21
22
23
24
25
26
27

30
31
32
33
34
35

(2 ¥4

20

37

40
41
42
43
44
45

46
47

50
51
32
53
54
35
56
37

60
61
62
63
64

NN = O

~N O U W

RJ
1J
EF
1J
MJ
TP
TP
RJ

RA
MJ

MJ

TP

iV

Sp

RP
TP
RA
RA
1J

TP
TP

AT
AT
AT
AT
AT
TP
MJ
TP

TP
RA
RA
MJ

CA

IA

TP
RJ

EF
TP
SS
DV
TP

PRt 4

UN26
0
KW5
0
CN42
CN4

Fal S 740"

CNo6O
30000

A
30024
30000
UN37
UN42
™

CN60
A

CN3
CN5
CN5
CNS
CN5
™10
0

A

CN52
UNST7
™17

UN65

MN12
™4
MN24

CN30
CN54
CN5

BJ }
UN20

P C
a=lracligs
N o
(=)

—

BJ14 3

BJ16
BJ20
BJ22
BJ24
™5
30000
TM20

LN3

CN }
CN

MN36

14

CN30
™16
MN100

VF10

™3
™1

Write remaining block(s)

Stop tape
Are there more out of sequence items?
If not, go to RS6

If so, fill in sentence number and print:
SENTENCE - - - OUT OF SEQUENCE

Set for next item

Back to test

Set correction item address into T and go
to UN

Set temp buffer address into transfer command
Set address of item into transfer command
Move blockette to temp buffer so it will
not be overwritten by next read in

Set for next blockette

Have all blockettes been transferred? If
not, go to UN37

Reset addresses of write commands

Exit
Store sentence no. of out of sequence item

Set a zero into LN3 so item will be deleted
Set for next out of sequence item

Set address of end of tape line into CN30
Store block index

Set End of Tape Switch to exit to NR3 and
go to MN10O

Stop tape

Compute no. of blockettes read in before
end of tape and set into TM3 and M1
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10
11
12
13
14

15
16
17

20

21
22
23
24
25
26

B whd e~ O

w

10
11
12

WK~ O

(o041 TSN

TP
ST
TV

SJ

RJ
MJ
EJ

TJ

TP
TP
RA
RA
1J
MJ
CA

IA

TP
EJ
RA
1J

RJ

EF
LQ

TP
MJ
CA

IA

MJ
YA

TP
RJ
MJ
CA

CN3

™16
CN30
CN30
UN10

NR26

CX7

™15

LN3
CX7
MN36
MN32
™14

NR27
MP
MNS
30000
CX6
MP1
™4

MP2

MP1
™4
MP13
LP
LP2
LP2
LP4

XX54
UP2

LP7

A

™14
UN12
UN14
NR15

MN30
UN10
NR23

UNS7

™15
LN3
CN5
CN12
[MN32]
MN41

MP1

MP6
CN12
MP1

[MN4]

VF10
025
CN30
™16
NR4

NR26
UN13
MN45
JL30

UP3
UP
XY15

)

J

Compute no. of line number left to be
processed

Set address of end of tape line

If no line numbers are left to be processed,
go to UNIO

Out to process line numbers

Go to UNIO

Was line number all spaces? If so, go to
NR23

Was previous line number greater than this
line number? If so, go to UN57

If not, set current line number into TM15
Put all spaces into LN3

Set for next line number

Finished with all line numbers
Exit to MN41

Set up line number address
Is line number all Z's? If so, go to MP6

If not, set for next line number

Finished with all line numbers? If not, go
to MP1

Exit, end of tape not found

Stop tape

Set address of end of tape line into CN30

Store block index
Go to NR4

Set to bypass correction phase

Is parity error to be ignored? If not, go
to JL30
If so, print: PARITY ERROR IGNORED

Go to XY15 to reposition tape
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10

IA

mr
v

SP

RJ
RJ
RJ
TP

EF
MJ

ms
v

Sp

RJ
RJ
MJ
RJ
TV
MJ
RJ
MJ
RJ
RJ
RJ
RJ
TP
RJ
TP
MS
CA

JL

T
ric

FT2

FT13
XY20
JLS
™5
JL10O

Lrv A4
NAL

CN24
CN24

XY20
JLS

JL11
FT12

JL20

JL26
JL26
JL26
JL26
CX32
up2

CN52

JL36

Parity Error Routine

s

XY5
17
XY10
FT13
JL26
JL6

FT17

FT13

TTr N
JLav

XYS
17
XY10
JL26

[30000]
JL
JL11
FT23
JL13
MG5
JL27
XY1
XY23
XY45
UP3
upP

LP3

}

}

Set addresses into reread

Clear end of tape indicator
Reread

End of tape?

Buffer index = 0

Start read
Exit
Set exit

Set addresses into reread

Reread

Clear end of tape indicator
Exit

Out for set up

Exit
Out for set up
Exit

Distributor for reread cycles

Print error indication

Set A to O
Stop set to re-enter
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IA
00
TP
EF
TP
RS
ER
1J
RS
TP

EJ
1J
ER
ZJ
EF
RJ
EF
MJ
TV
MJ
EF
TP
TV
U
EF
TP
ER
RA

1J
TP
EJ
RA
1J
ER
ZJ
v
TU
MJ
EF
MJ
TV
MJ
00

XY
0 XY1
CN4 ™4
0 VF1
CN21 ™6
XY5 CN
10000 [30000]
™6 XY4
XY10  CNI12
[30000] A
CX6 Xy21
™4 XY3
0 A
JL26  XY15
0 VF 4
JL26  JL26
0 VF5
0 30000
XY51 JL5
0 XY12
0 VF6
CN4 ™4
XY5 XY31
XY10  XY34
0 VF3
CN21 ™6
10000 [ 30000]
XY31 CN
™6 XY31
[30000] A
CX6 XY47
XY34  CNI12
™4 XY30
0 A
XY42 XY16
XY31 XY5
XY34  XY10
0 XY1
0 VET
0 XY24
XY51 JL5
0 XY36
XY51 ET2

Reread Cycles for Parity Error

Set block index

Start read backward 1 block
Set blockette index

Reset read command

Read word

Finished with blockette

Set for blockette

End of corrections? (i.e., line number

all Z's)

Finished with block?
Check parity

Move forward 1 block
Reset distributor
Set to normal bias
Exit

Set to low bias
Set block index
Set initial addresses

Start read

Set blockette index
Read word

Set for next word

Finished with blockette
End of corrections

Set for next blockette
Finished with block

Check parity

Parity error: Reset addresses
and go back to reread

Set to high bias
Go to reread
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52
33
54
33
56
57
60
61
62
63
64
65
66

67

70
71
72
73
74
75
76
77
100

101

p—
O~NOC Ui wNn—=O

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

26
27

RJ
EF
MJ

RJ
RJ
TP
zJ
EF
MJ
LQ

RJ
v
MJ

TP
ST
RJ

RA
MJ
CA

IA
MJ
RS
MJ
00
00
TP

SP

TP
EJ
RP
EJ
RA
J
TP
RJ
MJ
TP
ST
EJ

SA

30000
30000
CX5
LC3
LC3

A
30000
CX7
20006
CX10
IC11
™3
LC4
opP2

0
CX23
Q
CN37
A

™
A

XY55

MN4

XY51
XY10
JL26
XYo6l

MN27

MN25
025

CN30
NR1

XY60
XY35
XY36
CN30

™16
NR2
XY60
CN
XY22

LCS
™

[30000]
30000
30000

™3
LC11
17
LC47
A
LC15
LC17
LC22
CN13
LC11
UP3
UP
LC1

Set XY go to exit to NI and go to XY55
Start read
Go to MN4

} Set address into end of tape test

Reread

Exit

Test: Is buffer full? If so, go to MN27
} If not, take next instruction

Start read

—

Set A = 0 to indicate error

} Storage for correct label

Find 1st word that is not all spaces

Determine alignment of 1st word that is
not all spaces

Find 1st word that is not all spaces.

} Error - out to print

Set up number of shifts needed to align
sentence
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30
31
32
33
34
35
36
37
40
41
42
43
44
45
46
47
50
51
52
23
o4
35
56

B W= O

10
11
12
13
14
15

RA

TP
SP
SA
TP

RA
RA
1J

TP
TP
EJ
MJ
RA
RA
1J
MJ

MJ
CA

IA
02
02
02
02
02

02
02
02
02
02
02
02
00
00
CA

[C11
LC11

LC23
CN1
30000
30000

LC35
LC35
LC37
™3
LC26
CN
30000
30000

LC46
LC47
™3

LC11

LC57

00002
00612
00200
00602
00004

00001
00001
00001
00600
200

00146
00746
20000

VF16

LC36
CN13
LC35
LC37
™3
44
30000
30000
LC36
CN13
CN
LC35
LC46
™3

LC31
LC17
CN13
CN13
LC46
LC2

LC46
LC45

[4]10000
(410000
(410000
[41)0000
[4]0001

50000
60000
70000
00000
50000
50000
50000
04000
10000

Set up addresses and index

Align label so that lst significant
character is to left

Check a word of label.
Word is incorrect; go to LC17
Set to check next word

All words have been checked and label is OK

Tape Codes

Read forward

Read backward (stop included)
Rewind

Read forward (stop included)
Move forward 1 block

Set normal bias

Set low bias

Set high bias

Stop tape

Rewind servo 5

Write 1" bkt, 2.4" bk, 128/in-servo 5
Write 1" bkt, (stop included)

Bypass buffer

Increment to reset tape codes
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DN e ot pd o et e e
ONOCCUBL W OO LW~ O

Do
[

[N AR (G G (G )
i ANS) BTSN JUN V]

WWWWww
R W -~ O

=W W
O ~NO

TA
1A

54
67
01
33
66
00
74
01
01

na

Ul

o1

01
01
67
30
54
67
30
30
00
00
00
00
00
00
00
00
00
00
00
77
77

CA

fad's
VA

00000
00000
00000
00000
00000
00000
74747
01010
67503
01675
01016
01010
01010
50342
01325
24470
50342
01265
26663

BU
BU

XX16
XX5
XX35
XX33
XX2
XX22
XX16
7T
77777
XX
CX41

Excess Three Characters and Words

00000
00000
00000
00000
00000
00022
47474
10101
42651

N AN

034206
75034
16750
10167
63127
45132
12201
65127
15454
45150
20006
CX15
CX20
454

6

11

5

15

3

2

4
70701
70601
2

R
U

A

H

T

Period

All Z's

All spaces

AUNTITZ CO
AAUNTIC
AAAUNI
AANAAN U N

AANAAN AU
UNTIOCOTD

E APR O G
%ﬁ‘?%oﬁ Tape labels
EACORR

E CT I 0N

Index for no. corrections

To set index

Constants for error print - correction tape
Constants for error print - program tape
Constants for error print - parity error
Constants for heading print - correction tape
Constants for heading print - program tape
Constant for delete print

i1 1144

P {11 3A
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Constants

IA  CN

00 O 1 Constants

00 O 2

00 O 3

00 O 4

00 O 5

00 0 24

70 0

00 O 14 To set buffer index lst group only
00 O 15 To set buffer index all other groups
00 O 3220 Increment for drum transfer
00 24 0

00 1 0

00 2 0

00 7 70000

00 1 1

77 [30000] 00024

00 DT1 DT

00 O 23

00 O 1B

00 O TB1

00 O BU170

00 O BU171

00 CB CB

00 2 2

00 O 30000 Sequence indicator

00 4 4

00 36 0

75 30036  SR6

00 4 0

00 O 10

00 O 7

00 O 6

00 O FT21

v PB4 ™14

00 BJ12 MN32

00 O [30000] Total no. of items

00 O [ 30000] Number of storage locations
00 O (300001 Number of in sequence items
TP B A

00 O 17

37 TTTTT T

00 O 30000

00 O 0

00 O BU12

00 O BU
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55
56
57
60
61
62

01
31
30
EW
00
00
CA

21676
01653
50263
10000

CN63

60151
05367
02277
GR
11
51

}

XS3 codes for
OUT OF SEQUENCE
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IA
MJ
MJ
MJ
00
00

MJ

MJ
TP
MJ
CA

IA

TV
RJ
RJ
TP
TP
TP

TV

TV
1J
RJ
TP
EJ
EJ
MJ
CA

IA
LQ
QT
RP
EJ
EJ
EJ
RP

=

LN

30000
30000
RC14

RC15
LN4
LN13

DR
RC6
DR
MR12
MR43
ucz23
uc4
LN4
RC10
RC13
RC12
RC11
RC1
WS3
DR15
LN3
uc23
Uuc24

DR22

MR

WS
Uc20
20004
uC14
Uc13
UC1
20011

uc2
RC
RC2

Line-Number Processor

LN5
LN7
30000
30000
30000
PAl
DRO
PAl
DR
LN3
LN2

MR27
DR15
MR12
MR43
LN3
WS3
WS
MR3
MR4
MRS
MR7
MR16
MR
30000

Sv14
Svi4
LN2

MR4

30000
30000
30000

30000
MR16
MR3

The remaining coding is a modified version
of the Line-number Processor used in the
translation phase. Instructions which have
been changed are noted below., Explanation
and annotation for non-changed instructions
are to be found in Section III, 3, A -
Translation Subroutines.

Exit to store line number and type of
error for later print out
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12
13
14
15
16

17
14

20
21
22
23
24
25
26
27
30

21
gl

32
33
34
35
36
37
40
41
42
43
44
45
46
47
50
51
52
53
54
99
56
37
60
61
62
63
64
65
66
67
70
71
72
73

MR13
MR22
MR22
MR24
30000

O
LN3
30000
MR16
DR14
MRS
MR7
MR16
30000
DR14

LN3
DR14
MR3
MR4
MRS
MR7
MR27
MR44
MR46
MR60
MRS5S

LN3
WS1
WS2
DR14
WS1
WS2
DR14
MRS
MR7
DR14
WS1

LN3
DR14
MR3
MR4
MRS
MR7
DR14
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=

—
O~NOC Ui LW — O

11
12
13
14
15

[-—
O~NOC b wNn—=O

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

LN~ O

COOCOOO0OOCOO0COOCOCOH

Q
>

OOOOOOOOOOOOOOOOOOO;

OC OO H QY -
> >

(@)
=3

RC
0 MR17
0 MR21
0 MR67
0 SV — Used to set error exits so that line number
0 Sv12 ——':} and type of error will be stored for later
0 SvVi4 — print out
0 MR31
0 MR43
0 DR14
0 MR10
0 MR11
0 MR36
0 PA3

0 PAS
RC16

[

0 0

0 3

0 4

0 3

0 6

0 7

0 10

0 11

0 12

0 13

0 14

0 22

0 1

0 77

0 17

0 43

0 17

0 7700
0 7777
1010 10100
1012 20101
Uuc25

WS

30000 30000
30000 30000
30000 30000
30000 30000
WS4
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~No b wh —=O

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

IA
00
65
26
01
01
40
34
46
24
34
66
50
01
01
43
40
30
34
24
34

PA
0

SvVe60

LN4
CD
Up2

PA2
LN4
CD5
UP2

PA2
LN4
CD17
Up2

PA2
LN4
Ch31
UpP2

PA2
LN4
CD44
up2

PA35

CD
CD1
30506
30010
01010
01017
Ch6
46463
01263
26663
50016
30502
67472
7T
01010
7T
CD20
72665
50663
46012
66650

PAl

SV56
PA2
CD3
UP3
UP
PA2
PA
CD15
UP3
UP
LN11
PA
cb27
up3
UP
LN11
PA
CD42
UuP3
UP
LN11
PA
CD54
UP3
UP
LNI11

63050
17777
10101
7777
11

03224
32454
05401
53050
63001
53054
7717
10101
T
11

42401
03254
73432
13450

Out to print sentence type
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24
25
26
27
30
31
32
33
34
35
36
37
40
41
42
43
44
45
46
47
50
o1
52
33
94
353

01
50
47
01
43
40
30
31
51
34
34
66
30
01
01
43
40
34
46
30
50
30
67
17
01
43
CA

65305
26300
25305
01010
T
CD32

72665
54242
50244
32346
50016
30502
67472
T
01010
77777
CD45

46463
016353
50263
01633
50263
47233
77777
01010
7T
CD56

06630
15067
40117
10101
777
12

42401
66634
60127
66501
53050
63001
53054
77717
10101
7777
11

03224
03367
00134
05066
00150
05401
7T
10101
T

287









3. TRANSLATION PHASE



3. Translation Phase

a. Translation Subroutines
(1) Abbreviations Used
WL - Translation List (output of translators)
FXX - (where XX is a decimal number) An error number
CB - Combination List
BF - Read in Buffer
CW - Call word
DP - List of Pseudo Operation Dummies
VL - Vary List

I

I

VF - Vary File

FC ~ Flex Codes

IZ -~ List of Referenced Line Numbers
CL - Constant Pool

VB -

VD - Variable or Temporary Regions
TF -

XS3 - Excess Three Code

SS - Subscripts or Subscripted

Line - Sentence

String Out - Translation or Translation List

S.0, - Translation

201



(2) General Description
This phase of UNICODE reads the UNICODE Program sentences from tape 3,
assigns call words to symbols, and detects errors in the program. The output
is a list made up in region WL for each sentence. When the space period (A.)
symbol is encountered, the list in region WL is written on tape 6 (3) to become
the input to the generation phase for the sentence translated. This process

continues until END OF TAPE is encountered and translated.

The translation subroutines remain in the core and a translator for the
type of sentence encountered is transferred from the drum and referenced by
translation control (CT) which acts as a switch, Most translators are trans-
ferred into core addresses 4400 to 4400 + N; where Nj is the length of the
translator. The equation and LIST translators are transferred into 4000-4000 +

Nj, the IF into 4566 to 4566 + Nji, and the JUMP into 4700 to 4700 + Nj.

Each translator uses as many of the translation subroutines as necessary
to make up the translation list (WL). There is no standard format for the
translation list with the exception of the heading (WL-WL3). The heading format
is described in the format of lists section.
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(3) Core During Translation (Not all regions mentioned)

Name Region Addresses
1., Indicates 5 or 7 servos TN 20
S5 servos - TN = 0
7 servos - TN =0 3 O
2. Tape Handler TH 21-420
GT
3. Print Text up 421-536
4, Print Error Heading WA 537-562
5. Build Symbol WB 563-602
BS 603-627
6. Translation Control CT 714-751
7. Delete Spaces DS 1001-1007
8. Send Call Word to Translation List EW 1010-1031
9. Fill Symbol (with 77 codes) FS 1032 -1060
10, Switch List (used by control) FW 1061-1117
11. Convert Constant to Floating Point GG 1134-1323
12. Get Next Character GN 1324-1376
13. Get Next Sentence GS 1377-1456
14, Assign Constant Call Word GW 1457-1474
15. Send Referenced Sentence Number to List IX 1552-1621
16, Check and Standardize Sentence Number LN 2037-2145
17. Set TN for 5 or 7 servos oT 2146-2155
18, Send Sentence Call Word to Reference List RA 2156-2171
19, Check Floating Point Constant RB 2172-2220
20. Check Fixed Point Constant RD 2237-2264
21. Check Variable Type Symbol RH 2265-2315
22. Get Rest of Lower Symbol RL 2316-2347
23. Decimal to Octal Conversion RS 2350-2424
24. Get Rest of Superscript Symbol RU 2425-2443
25. Rewind all Tapes RW 2444-2465
26. Get Next Symbol SY 2466-2545
27, Get File From Combination List TA 2546-2653
28. Send File Back to CB List D 2654-2662
29, Add File to CB List TE 2663-2741
30. Increase 66, 65, 64 Call Word Counter TK 2742-2761
31, Get C,W, from Dummy Pseudo Op. List TS 2762-3004
32. Setup Translation Tape UB 3013-3032
33. Error Routine Uz 3065-3110
34. Close Vary File VE 3122-3202
35. Send Translation List to Tape SS 3207-3224
WT
36. Increase 26, 27, 22 Sentence Number XJ 3225-3245
Call Word Counter
37. Read Buffer BF 3317-3506
38. Translation List WL 3507-3757
VN
39. Operating Area for Translators OR 4000-7777
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(4) Drum During Translation

Name Region Addresses
1. Flex Codes FC 40001-40100
2. Combination List: Dimension List and List CB 40101-46100
of Library Routines, Pseudo operations and
Variables
3. Constant Pool CL 46101-47100
4, Vary File VF 47101-47245
5. Referenced Line Numbers 17 47246-47721
6. Pseudo Op Sentence Call Words of 2nd Sentences IN 47722-50022
7. Rewind List of Referenced Tape Numbers WR 50023-50045
8. List of Pseudo Operation Dummies DP 50046-50177
9. Vary List: Variables which cannot be altered
in range of VARY, VL 50200-50332
10. Error Texts (Translation Subroutines) FA 50333-50406
FB 50407-50446
FD 50447-50512
FE 50513-50544
FF 50545-50574
FG 50575-50623
FH 50624-50672
FI 50673-50721
NO 50722-50751
PA 50752 -51006
CD 51007-51074
Translators Locations
Transferred
11. COMPUTE 22538 CP 51075-53347
12. READ 223g RE 53350-53572
13. TYPE 1220g TL 53573-55012
14, LIST 37538 LM 55013-60765
15. PRINT 250g PS 60766-61235
16, IF 2423g KP 61236-63660
17. VARY 2444g VY 63661-66324
18. RESUME 67g RV 66325-66413
19, JUMP 144g SJ 66414-66557
20, STOP 308 SP 66560-66607
21, END OF TAPE 225g EU 66610-67034
22. EXIT 52g EZ 67035-67106
23. START 458 ST 67107-67153
24, Equation 3663g YA 67154-74527
25. Pseudo Operation Heading 1050g HE 74530-75600
26,

Remainder of drum is service routines
1
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(5) Error Texts of Translation Subroutines

F1 ~ Sentence - - - - before START, begins with a key word (VARY, LIST, etc.).
Rest of this sentence not checked.

F2 Sentence - - - - First symbol, - - - -, does not indicate legal UNICODE
sentence, Rest of this sentence not checked.

F3 More than five errors. Rest of this sentence not checked.

F4  More than 25 errors this program. Reread specifications. Program not
checked beyond sentence - - - -,

F5  More than 512 lines in this program. 513th sentence number is - - - -,

F6  Number of unsubscripted variables plus functions is greater than 512,
513th symbol is - - - -, Working on sentence - - - -,

F7  More than 12 characters in floating point constant. (Const.)
F8 More than one decimal point in constant. (Const.)

F9  Assumed constant contains a letter. (Const.)

F10 More than six characters in fixed point constant. (Const.)
F11 A decimal point in a fixed point constant. (Const.)

F12 More than six characters in variable type symbol. (sym.)
F13 Variable type symbol contains a point, (sym.)

F14 No sentence number on sentence following - - - - - .

F15 List of variables, Library routines, functions and pseudo operations
has become too long. Working on sentence _ _ _ _ _ _ _ _

F16 Too many symbols,
F17 No end of sentence symbol.
F18 Incorrect symbol sequence. A WA R

F19 Key word, - - - - - , used as variable.
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(6) List Formats
(a) Comhination List (CB) 40101-46100

This list consists of an item for each variable, library routine, and

pseudo operation, The order in which these items appear in the list is as

follows:
1) Subscripted Variables, if any (Dimension List)
2) Library Routines
3) Unsubscripted Variables (Floating & Fixed Point) Functions and
Pseudo Operations in the order in which they appear in the program.
Address CB ::08 2?N) g where N = the number of words in the CB
list not including CB, N is increased each time an item is added to the CB list.

The items have somewhat different formats so each will be described.

Parentheses indicate the extent of the word used.

1. Subscripted Variable

Op u v

00 ( D ) |00O0O00O
( S )
00 00000|( CW )
0(2) M N

00 |( m )| ( my )
00 0 ( mg )

The first drum address of this variable in the object program.
The XS3 code for the symbol.

CW = The call word (77xxx)
Z = An octal digit with binary representation 212223
Z1 = 1 the variable is defined by an equation before START
22 = 1 the variable is defined by an equation
Zy = 1 the variable appears in a READ sentence
M = The modulus (the total number of words of storage needed by this
variable in the object program).
N = The number of subscripts.
My, My, Mg - multipliers used in the manipulation of subscripts

my = product of rightmost n-1 dimensions

Mo

mg = rightmost dimension

i

product of rightmost n-2 dimensions
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2. Pseudo Operation

Op u v
( S )
0 0f00O0OO | ( CWw )
ON) ] 000O0O | ( Fy )
0(Z)y | NOOOO | ( F2 ) function
ON) | 00000 | ( etc. )
S = the XS3 code for the symbol
CW = the call word (4XXYY where YY = the number of operands; XX = pseudo

operation number.)
Fl' F2, etc., = Operand formats which read from right to left with the following
codes:
1 -~ Floating point operand
2 - Fixed point operand
3 - Function
4 - Subscripted variables
For example, the function F (X, Y(I)) would have format: 413,
The subscripted variable U(I, J, K, L) would have format: 4
The variable R would have format: 1,
The constant 3.49 would have format: 1.
The constant 75 would have format: 2. (a constant with a decimal point is

floating point, one without is fixed point.)

N = number of commas for a function.
N = number of subscripts for a subscripted variable.
N = 0 for other operands.

Z is the same as Z described under the subscripted variable.

3. Function

Op u v
( S )
00 |000O0O0 | ( cCw )
0Z|(NOOOO | C(C F )
S = XS3 code of symbol
CW = Call word (66XXX)
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F = Format as described under Pseudo Operation item.

Same as Z described under subscripted variable,

I}

The number of commas.

4., Floating Point or Fixed Point Variable

Op u v

( S )
00 |0000O0 | (C CW )
0zZ|00000]|0000O00O

S = XS3 code of symbol
CW = Call word (65XXX for floating point, 64XXX for fixed)

Z is described under subscripted variable item,
5. Library Routine

Op u v
( S )
00 |[000O0OO0 | C CW )

S = XS3 code of symbol
CW = Call word (5XXXY where Y = number of operands,
XXX = routine number.)

(b) Pseudo Operation Dummy List (DP)
50046-50177
This list is made up by the pseudo operation heading translator. The
entire list is searched for a symbol even if the list is not full since it is
short (132g). The list is cleared before adding the first symbol. The items
in the list are as follows:

1. Subscripted Variable

Op u v
( S )
00100000 ]| 76YXX

S = XS8S3 code of dummy symbol

76YXX = dummy call word (Y = number of subscripts,
XX = variable number.)
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2. Function

Op u v
( S )
0000000 [61XXX
0Z|[NOOOO F

S, Z, N, F = same as described under Pseudo operation in combination list.
6 1 XXX =Call word.

3. Floating Point or Fixed Point Variable

Op u v
( S )
1 6 3 XXX

S = X83 of dummy symbol
63XXX = Callword (the same for both floating or fixed point)

(¢) Translation List (WL)

WL = Number of words (includes word WL) in translation list < 2508.

WL1 = Standardized sentence number. This is of the form:

X1 X2 X3 . X4 X5

where X, is the XS3 code for a decimal digit or XS3 for a space (01). The XS3
for the point (22) always appears. Spaces will not separate digits or a digit
and the point.

WL2 = the sentence type (READ, LIST, DIMENS, etc.) in XS3 code. Only the
first six codes appear for words of more than six characters and for words of
less than six characters. WL2 is filled on the right with 77 codes, There are
two special cases, the equation and the pseudo operation heading. For the

equation:

WL2 = EQUATN (XS3) - Before START

WL2 = EQUATI (XS3) - After START
For the pseudo operation heading:

WL2

WL3

I

The XS3 codes for the symbol which represents the pseudo operation.

Sentence call word in v address.

22X X X - Sentence within pseudo operation
2 3000 - END OF TAPE sentence
2 4X X X - Equation for S.S. variable (before START)
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2 5X X X - Equation for other variables (before START)
2 6 X X X - VARY sentence (not in pseudo op.)
2 7X X X - Sentence (other than VARY) START or after.

where X is an octal digit.

T

The rest of the translation list is not standard but depends on the partic-

ular translator.
(d) Referenced Sentence Numbers (IZ) 47246-47721

Op u v
( S )
oo!ooooo!( cW )

147]
I

Standardized Sentence Number

CW = Sentence call word (26XXX, 27XXX or 22XXX)

(e) VARY (Variable) List (VL) 50200-50332

Op u v
VL | 00 |vix | vix
L, | 5, )
IS I, i
| 13
I |
| |
; ( Sx-l )
VIX
VLX = Next available address in list
Sl' S2, etc. = XS3 code for symbols which cannot be altered within range

of a VARY sentence,
(f) VARY File (VF) 47101-47245

Op u v

vl loof2c N ) T ¢ m)
( S ) } an item of file
YZ | ( CW1 ) |( CW2 )

M = Number of words down to first 22XXX VARY sentence, if any.
N = Number of words in file not including VF

S = Standardized sentence number of last sentence in range of VARY.
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CW1

I

Call word of sentence jumped to or resumed at end of VARY loop (27XXX,
26XXX or 22XXX)

CW, = Call word of the VARY sentence (26XXX or 22XXX)

Z (4 bits) = Count of number of "with" words.

Y (2 bits) = Yl'Y2 where:

Y =1 Indicates closed out or completed item.

1

Yi: O Ttem not closed out or completed.

%2: 0 Normal jump

Y,= 1 Resume jump (either stated or implied)

(g) Rewind List of Referenced Tape Numbers (WR)
50023-50045

Op
WR 00 ([2(C N )OO (C N )
WR1 [0 O CW, 00000
etc. |00 CH,) 00000

N = Number of words in list not including WR, CWl, CW2, etc, = Call words of
tape numbers (6TXXX or 64XXX)

This list is used by the STOP object program so the machine operator may
rewind input and output tapes from the console.

(h) List of Second Sentences of Pseudo Operations (JN) 47722-50022

Op u v

JN| OO[2 (C N ) ]OOOOO
00| ( CW1 ) J]0O00O0O
00 ( CW2 ) ]000O0O

N = Number of words in list not including JN.

Cwl, CW2. etc, = Call words of Sentence numbers of second sentences of
pseudo operations.

This list is used in generation to check for illegal jumps from one pseudo

operation to another.

(i) Constant Pool for Object Program (CL) 46101-47100
This is a list of the constants both floating point and fixed point, one

constant per word.
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address 10 =00 2 ( N ) 0 ( N )
N = Number of constants in list CL.
The constants are assigned call words according to their position in the
list, i.e., the constant in CL has call word 67000, in CL1 67001 and so forth.

(j) Key Words of UNICODE (Region KB - 1664-1722)
The following words cannot be used as variables in UNICODE., (See region
KB of coding,)

DIMENS JUMP
START STOP
VARY END
COMPUT EXIT
READ POW
LIST NOT
TYPE TAPE
PRINT WITH
IF THEN
RESUME AND

(7) Descriptions of Translation Subroutines
(a) Translation Control (CT)

This routine gets the next sentence (GS), gets the first
symbol of the sentence (SY), sets up the translation list (WL) heading,
transfers the proper translator to the core (depending on the first symbol of

the sentence), and jumps to this translator,

After the translator has completed building list WL and found the space
period ( A.) of the sentence it writes WL on tape by referencing routine SS.
Then it jumps back to translation control (CT),
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Sometimes a translator will find a sentence Sso full of errors that it is a
waste of time to continue checking it. Then the translator will jump to control
(CT) before finding the A. symbol. Translation control will pick up symbols
until a A. appears in SY2,

This routine is not written as a subroutine and is referenced by:

MI 0 CT
(b) Get Next Sentence (GS)
This routine sets the Get Next Character (GN) routine to pick up the first

character of the next sentence, standardizes the sentence number, reads tape if
necessary, and sets up the first two words of the translation heading. It is

referenced by the instruction.

RJ GS GS1

If the sentence number word is all Z's it sets up the entire translation
list for ENDAOFATAPE |, and goes directly to the end of tape translator.
If the sentence number word is all spaces it checks the entire sentence and if
all spaces proceed to the next sentence. If the entire sentence is not all
spaces it prints NO SENTENCE NUMBER ON SENTENCE FOLLOWING = — - — - . (Error
F14).

It also clears the indicator of previous print-out in routine EW.

(¢) Get Next Character (GN)

This routine picks up the next character from the raw input, read into BF,

of the corrected problem tape and places the character in the rightmost six bits

of A and GN4. It is referenced by the return jump.
RJ GN GN1

The first time the routine is used, the address where the character is
located must be put in both the u and v addresses of GN2, and a shift count
in GN3. To explain the shift count, consider the characters of a word to be
numbered from 1 to 6 left to right. To obtain the first character at the address
in GN2, set the shift equal to zero and perform RJ GNO GN1. But to obtain the
second character, first left shift word in address at GN2 by 6, and set shift
count equal to 6, then perform the return jump, The following table gives
all cases:
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No. of Places to shift

Character word at address Set shift count
Number put in GN2 in GN3 equal to:
1 0 0
2 6 6
4 228 22g
5 308 308
6 368 36g

References after the first are by the return jump only since the routine
automaticalily sets iiseif for successive characters.
(d) Get Next Symbol (SY)
To pick up the next symbol from the raw data, the instruction is used.
RJ SY SY1

In picking up the symbol, the routine ignores spaces until a significant

character is encountered, then characters are assembled into a symbol until a
symbol separator character is encountered. The following characters are

separators:

>
L

Any lower case character when building a
superscript symbol.

.
-

10. Any superscript character when building a
lower case symbol.

11, /

12, superscript -

*

13. superscript /

@NO\.UTACD[\JH
4+ ~ M~ -

* 14, =
£

. 15, |

16, >

17, <

All of these characters, except 1, 9, and 10 are symbols by themselves.

Following is a list of all symbols:

1. A. 5. )
2, . 6. +
3. i 7. -
4. 8. *
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9. / 14, >

10. superscript - 15, <

11. superscript / 16. Variable Type Symbol
12, = 17. Constant

13, | 18. Superscript Constant

A symbol of type 16, 17, or 18 may contain any number of characters, but
the routine will save only the first 18 of these in SY2 - SY4., All symbols are
stored with characters packed to the left, and unused spaces in SY2 - SY4 are
filled with 77 codes. For example, if the symbol were XYZ, SY2 - SY4 would be

Op u v
Sy2 X Y 2 7 T
SY3 77 TTTT7 T
Sy4 7 7777 T

SY2 is sent to A before exiting. The rest of the outputs are:
SY5 = Number of characters

SY6 = Number of decimal points

SY7 = Indicator; 1st character a letter

SY10 = Indicator; 1lst character I, J, K, L or M

SY11 = Indicator; lst character decimal point or digit
SY12 = Indicator; symbol contains a letter

SY13 = Indicator; symbol is superscript

SY14 = Indicator; space was separator

where the indicator is 40 in operation portion of word if condition on right of
semicolon is satisfied.

This routine uses the Get Next Character, Build Symbol, Fill Symbol, Get
Rest of Lower Symbol, Get Rest of Upper Symbol, and Delete Spaces routines as

subroutines,

(e) Get Rest of Lower Symbol (RL)
This routine builds the symbol in SY2-SY4 until a separator for a lower

case symbol is encountered. Reference:

RJ RL RL1

(f) Get Rest of Superscript Symbol (RU)

This routine builds the symbol in SY2-SY4 until a separator for a superscript

symbol is encountered, Reference:
RJ RC RU1
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(g) Build Symbol (BS)
This routine adds the last character picked up by the Get Next Character

(GN) routine to the symbol in SY2-SY4., Reference:
RJ BS BS1

(h) Fill Symbol (FS)
This routine fills the symbol in SY2-SY4 on the right with 77 codes.

Reference:
RJ FS FS1

(i) Delete Spaces (DS)
This routine picks up characters until a character other than a space is

encountered. It sets the indicator in SY14 if a space is encountered so the
Get Next Symbol routine (SY) will recognize the A. combination, Reference:
RJ DS DS1

(j) Send File Back to Combination List (TD)
This routine returns the file of a variable to the CB list when it has
been picked out of the CB list by the Get File from CB List (TA) routine. The

file is located at TA2 up to TA31l. The exact number of words in the file is in
the u address of TA47. The routine is necessary since a file may be altered

after adding it to the list,

(k) Add file to CB List (TE)
The file of a variable is built in TF up to TF27 with the exact number of

words in both addresses of TF. When the file is complete this routine is
referenced and the file is added to the CB list,

(1) Get File from CB List (TA)

The file of the variable in SY2 is picked up from the CB list and placed
in TA2-TA31 by this routine if the file is in the CB list, If RJ TA TAl is at
address Y, then the exit is to Y + 1 if the file is not in the list, If the

file is in the list, the exit is to Y + 2.

(m) Get Call Word from Pseudo Operation Dummy List (TS)

The pseudo operation heading translator makes up a list of dummy variables
in region DP. The list consists of the XS3 and the dummy call word of each vari-
able which appears in the heading. This routine searches the list for the
variable in SY2 and if it is in the list the output is as follows:
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TS2 = XS3 of symbol
TS3 = Call word in v address
If RJ TS TS1 is at address Y, then the exit is as follows:
Y + 1, if variable is not in list.
Y + 2, if variable is in list,
(n) Send Call Word to Translation List (EW)
This routine transfers the contents of EN2 to the next available location

in the translation list (region WL). The word to go into the translation list
is sent to EW2; then the instruction RJ EW EWl is executed.

(o) Increase 66XXX, 65XXX, 64XXX Call Word Counter (TK)
This routine is referenced before assigning a variable a 66, 65 or 64

type call word. The counter is in VBl and is less than or equal to 7778. The
counter is left in A and VBl so that 66000, 65000, or 64000 may be added to it
to obtain the proper call word. Reference the routine with RJ TK TK1,

(p) Increase Sentence Call Word Counter for 26XXX, 27XXX, or 22XXX Type Call
Words (XJ)

This routine is exactly like TK (above) except that the counter is in VB4
and A, Reference is by RJ XJ XJ1.

(q) Print Error Heading (WA)

This routine prints the following on the typewriter:

SENTENCE AA X AAA(Y)AA

sentence number from WL1 (1-6 characters),

type of sentence (IF, COMPUTE, etc.). First six characters

where: X
Y
from WL2 if more than six, otherwise all characters from WL2,

Reference the routine as follows:

RJ WA WAl If it is desired that the error routine (UZ) be
referenced.

RJ WA WA2 1If the error routine (UZ) is not to be referenced,

(r) Error Routine (UZ)
This routine should be referenced before each error print out. It will

add up the number of errors and when a maximum of 25 has been exceeded, it
will print F4, rewind all tapes, and stop the computer.
After five errors in a single sentence F3 is printed, the rest of the
sentence is skipped and error checking on following sentences begins.
The Error Routine is referenced by the following instruction:
RJ Uz UZ1
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The sum of the errors per program is kept in UZ2, the number of errors

per sentence in UZ3.

(s) Check Floating Point Constant (RB)

This routine uses the indicators in SY5-SY13 to check the constant for

errors F8, F9 and F7.

(t) Check Fixed Point Constant (RD)
This routine uses the indicators in SY5-SY13 to check the constant for
errors F9, F10, and F11,

(u) Print Text (UP)
Send the parameter to UP3 and perform the instruction:
RJ UP2 UP

The parameter is of the form:

Op u v

oP X N
where X = address of the first word of six XS3 characters and N is the number
of words in octal to be printed. If OP = 00, the following will precede print-
ing:

1) Set to print 80,, characters this line.

2) Set to print spaces.

3) Print 4 carriage returns,

If OP = 40, printing will continue where left off.

When 8010 characters have been printed and N is not exhausted, Print Text
will suppress spaces until a character other than space is encountered. If
this character is a 77 code, this routine will pick up characters until a code
other than 77 is encountered. If N is not exhausted by 77 codes or suppressed

spaces, it will:

1) Print two carriage returns,

2) Print 19,, spaces.

3) Set to print 6110 more characters this line.
4) Print the character.

If one wishes more indentationthan 19 spaces, place a 77 code before the desired

number of spaces to be printed in excess of 19.

If N = 0 and OP = 00, four carriage returns will be printed before the exit.
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X can not be A or Q. If X is an illegal address, an SCC fault will occur.

The character count is in UW21. It is counted down.
The routine assumes a manual jump instruction is at address O.

The routine leaves the Flexowriter in the upper case position,

The XS3 character > is printed "gtr" and < is printed "1lsr" but the Print
Text routine only counts each as one character, when actually three are printed.
Hence, if too many of these symbols appear in one line of printing, the character
count of 80 will not be reached before printing runs off the right side of the
paper. The alternative is to make the user of Print Text count three characters

instead of one for > and < .

(v) Put Call Word in List of Referenced Sentence Numbers (RA)

This routine searches the list (IZ) for the sentence number in WL1 and
if it is in the list, the call word of the sentence which is in WL3 is put in

the list following the sentence number.

The sentence numbers are put in the list when encountered by the VARY,
JUMP, IF, READ and RESUME translators.

(w) Translation Set-Up Subroutines (OT and UB)

When seven Uniservos are to be used for UNICODE, the MJ1 switch should be

set. When only five Uniservos are used, this switch should not be set.

Routine OT puts O 3 O in TN if the MJ1 switch is set. Otherwise TN is
cleared. Parameters for the generalized tape handler are prepared initially
for the five-Uniservo layout. If the same Uniservo is used by a routine,
whether there are five or seven Uniservos available, no alteration is made on
the parameter, If a different Uniservo is used in these two situations, addition
of TN to the parameter will ensure selection of the proper Uniservo. This is
true because when a different Uniservo is used with seven Uniservos available,
there is a constant difference of 3 between the logical numbers of the two

Uniservos involved.

Routine UB puts the proper parameter word in WT, the Tape Write routine,
depending upon the assigned value to IN. Also this routine writes the title
block of the string-out tape: 20 words of Z's; the title, String-Outs; and
the balance of the block in Z's.
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RJ OT OT1 and RJ UB UB1 are the instructions needed for these set-up sub-

routines,

(x) Write Translation List on Tape (WT or SS)

Instruction RJ WT WT1 will cause a completed string-out to be written on
tape if no errors have been recorded in UZ2 previously. A quick exit with no

tape action results when the Error routine has been referenced.

The routine divides the number of lines by 1708 to determine the number
of blocks to be written and sets up the proper parameter for use in referencing

the generalized tape handler.

(y) Put Referenced Sentence Number In List IZ (IX)
Region IZ, the list of line numbers and call words, may expand to 4548

addresses. Each line number in IZ is followed either by its call word in the

v position of the next address or by zero. In fixed location 11 is a counter
which keeps track of the size of IZ. At the beginning of string-out

00 20000 00000 is put into 11. Each new line number added to the list increases
11 by 00 00002 00002.

To use routine IX, a referenced line number is first put into proper form
by sending it to the Line Number routine. The line number in proper form is
then put into A and the routine is set into operation by RJ IX IX1l. First
list IZ is checked to see if the line number is already in the list. Ifit is
there, no further action is taken. If it is not in the list, it is added at

the end and the number in the subsequent address is cleared to zero.

As 11 is increased with each new number, it is checked to see if it exceeds
00 20454 00454. If this happens, the following error print-out occurs:
- REFERENCED LINES EXCEED 150, At the same time a return jump is made to the
UZ Error routine and all subsequent referenced line numbers, if not found in
the list, are used merely to increase a count of excess referenced line re-
ferrals contained in IX47, A later subroutine EE of the End of Tape instruction

prints the number in IX47 if it is other than zero.

(z) Excess-Three Decimal to Octal Routine (RS)
Input to this routine is assumed to be one line of six characters packed

starting at the left. Numbers are positive integers varying from O to 999999,

Decimal fractions are not converted. A non-digit character in the leftmost
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position of the input line causes an early exit from the routine with the out-
put line cleared to zero.

RS4 is the input line, RS3 is the output line., The instruction of entry
to the routine is RJ RS2 RS,

One reco region, RS, contains all instructions, constants, and working-
storage locations comprising the routine. This region takes up 558 addresses.
Each character of the line of input is masked out and converted from
excess three, Before storing in a common line with other digits, it is checked
to see if it has a value below O or above 9. Such a value causes a termination
of further assembly of characters and, if the count of digits is not zero, the

immediate beginning of octal conversion,

Before starting conversion, the number of digits is subtracted from six
and this difference multiplied by six to determine an initial shift of the line
of digits.

To obtain the index for the loop used in conversion, one is subtracted from
the number of digits.

The conversion-to~octal loop consists of a left Q-shift of the digit line
six places, an SP u 2 command, an SA u 1, and a Q-controlled-add masking

operation setting up the u of the preceding steps for the next loop.

(aa) Excess-Three Decimal to Floating Point (GG)

The two lines of excess-three input are GG4 and GG5. Numbers are packed,
starting from the leftmost position. Positive numbers from ,00000000001 to
999999999999 are permissible input to the routine. Negative numbers may be
converted to floating point by complementing the floating point output. Each
number starts in GG4. The output goes to GG3. The instruction to use the
routine is RJ GG2 GG.

Three reco regions contain the routine. GG takes up 1708 locations; CF
occupies 178 places; and CC, temporary storage, is in 278 addresses. Thus
2368 addresses are needed for its operation.

Each line of input contains six excess-three characters. A 6-bit binary
number represents each character. If a character number is less than three or
greater than 12, it acts as an end-of-digits notice to the routine. The one
exception to this notice is the number representing a first period (or decimal
point) occurring in the input lines.

A1l characters following an end-of-digits character are ignored by the

routine. If no significant figures have preceded an end-of-digits number,
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the output line is cleared to zero. The routine converts to floating point
only the figures preceding an end-of -digits representation,

Zeros in front of a decimal point when not preceded by a figure greater
than zero are not counted as significant figures., Significant figures, whether
preceding or following a decimal point, are stored after subtracting three in
a set of consecutive registers and converted in a multipying loop to an octal
number stored in two address locations,

This number is divided by 10 to a power equal to the number of original
decimal figures following the decimal point. Before this division the dividend
is shifted left by the number of binary places needed to give a quotient of 10
significant octal figures. Special provision is made in the case of 11 figures
after the decimal point when the divisor 1011 overflows a 36-bit register. If
no decimal point was among the original decimal figures, or if no figures
followed the decimal point, this division is bypassed.

In either case, the scale factor command is used in the routine to de-
termine the size of the result and location of the first significant bit. The
number is rounded off to 9 octal places and shifted till it occupies the
positions 126""'i0 in the output. It becomes the mantissa of the floating
point number with 126 as its first significant bit.

The k of the scale factor command is used to compute the biased character-
istic (b) as follows: (numbers are in octal)

If k = 45, both the biased characteristic and mantissa equal zero.

If k >45, b = k - 110 + 243 + (CC 6) - (CC 5).

If k <45, b = k + 243 + (CC 6) - (CC 5).

(CC 6) =1 or O depending upon whether a round off caused or didn't cause
a carry-over from the first significant bit. (CC 5) = shift of dividend before
division.

(ab) Assign Constant Call Word (GW)

To use this routine, put the input constant in A and give instruction RJ
GW GW1. Call-word output goes to Au and Qv’

If nof 0O 2, n n in absolute address 10 exceeds 10008, the Error routine
UZ is referenced and the alarm print-out occurs: TOO MANY CONSTANTS. The

computer does not stop. A count is kept in FX13 of the number of excess re-

ferrals to the routine beyond the maximum. Later an End of Tape subroutine
EA prints out this number if it is other than zero. Call-word number 67777 is

assigned to all constants beyond the maximum.
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The counter for number of constants, 10, is set at 00 20000 00000 at the

start of translation,

(ac) Tape Handlers (TH or GT)
There are two Tape Handlers, one for the 1105 and one for the 1103A. They

are essentially the same, The 1105 version operates in the Bypass mode only

but on either tape control unit as follows:

MJ2 OFF TCU1
MJ2 ON TCU2
The 1103A version ignores MJ2.

When the routine is entered, a parameter must be present in TH3, This
parameter is not destroyed so that consecutive references to accomplish identical
operations do not require that a parameter be sent to the routine for each

reference. However, the general calling sequence is

TP PM TH3
RJ TH2 TH
where PM is the address of the parameter.
The parameter has the following form:
RMTNNSSVVVVY
each letter representing one octal digit.
R specifies the operation desired:
R =1 Rewind

Rewind with Interlock

Move forward

Move backward

Read forward

1l

2ol I I -- I - I - - R -
I}
© N O U W N

Read backward
Write

Write (special case, explained later)

M specifies blockette spacing (for write only)
M=1 0.0 inches
M=2 0.1 inches
M=4 1.2 inches

T specifies block spacing and density (for write only)
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T =0 1.2 inches - lower density
T =1 1.2 inches - higher density
T =2 2.4 inches - lower density
T =3 2.4 inches - higher density

NN = number of blocks to be written.

MINN = number of blocks to be read or moved.

SS = Uniservo number

VVVVV = High speed storage address for read and write. It specifies the

first location to or from which the first word on tape is read

or written. Thus, successive words on tape correspond to ascending
storage addresses for Read Forward and Write operations. In Read
Backward operations successive words on tape are read into de-
scending storage locations.

If the number of blocks to be moved, read, or written is zero, the Tape
Handler will not cause a move, read or write, except in the case of R = O when
one block is written. Hence, it is suggested that R = O never be used in a
parameter. There is a print-out and stop after six reads of a block in which

a parity or sprocket error occurs.

(ad) Line Number Processor (LN)

A Line or Sentence number may be any positive, rational number which re-
quires at most three decimal digits to the left of the decimal point and at
most two to the right. Every Sentence of a UNICODE Program must be numbered and
each Sentence number must be greater than the Sentence number corresponding to

the preceding Sentence.

According to the above definition, a Line or Sentence number need consist
of at most six characters (five digits and a decimal point). Hence, if six
characters are allowed for each number and no further restrictions are made,
representation of those Line numbers which have less than five digits will not

be unique. To clarify this statement, consider the following possible rep-

resentations of Line Number 1.3:

A AAN L .3
(A1 . 3)
1 . 3 A AA
0 01 30
(1 . 3 0 )
A A1 3 A
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The purpose of this routine is to process all input Line numbers so that
each processed number can be represented in one and only one way. This is done
in such a way that equality and threshold jumps can be used to make direct
comparisons of the numbers. The excess-three representation of decimal digits
makes this possible. Because six Unityper codes occupy one 36-bit word, these

comparisons can be single precision comparisons,

Definition of Legal Input to Line Number Processor
Input consists of the six Unityper characters which represent the Line
number, Let these characters be numbered 1 through 6 from left to right. To
be legal, an input Line number must obey the following rules:

1. No Unityper codes other than those for ( ) A . ¥ 0 1 2 3 4 5 6
7 8 9 may appear, (here j denotes the "Nonexisting character" whose
code is 77).

"o

2, At most one "." code may appear (none is needed if the Line number is
an integer).

3. At least one non-zero digit code must appear.

4. An input Line number can not have more than three digits to the left
of the "." or more than two digits to the right of the "." regardless
of whether or not these digits actually contribute something to the
Line number (see examples below).

5., The four characters ( ) A . are all considered equivalent and, hence,
are all treated in the same way. They are ignored (or discarded)
except that none of them can appear between the first and last digit
of the Line number.

Description of Output Line Numbers

The output Line numbers also consist of six Unityper characters. The out-
put or processed Line number will, of course, satisfy the five conditions given

above. In addition, it will satisfy the following requirements;

1. Character 4 will always be the decimal point ".".

2. In the integral part, only non-zero digits and zero digits which follow
at least one non-zero digit will appear.

3. In the fractional part only non-zero digits and zero digits which are
followed by at least one non-zero digit will appear.

4. The integral digits appear in character positions 1, 2, 3 and the
fractional digits in character positions 5, 6.
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5. All character positions which are not filled with digits or a ".," are
filled with space (A) codes.

Hence, the effect of this routine operating on a Line number is to shift

+h

the Line number until the decimal point is in position 4 (insert a decimal point
if there is none), delete all unnecessary digits, and put A codes in all unused
positions,
Examples:
Legal Input Corresponding Output
Line numbers Line numbers
123.45 123.45
023.40 A23.4A
003.00 AA3. AN
Aa1an AAL, AA
000,01 AAA,O1
999,99 999.99

Illegal Input Line Numbers

A12.3A 0127,9 1.23.A
0000, 2 .004A4 9342.6
4321AA . 12000 ADAOAA

Two classes of Line numbers are taken care of by the Line number processor;
those occurring within a UNICODE instruction and those appearing in the left-

hand margin in the first six character positions of a Sentence.

For both classes of numbers, the input number is put into LN4 and the out-

out number is obtained from LN3,

Operation of the routine for those numbers appearing within a UNICODE
instruction is called Case I and is done by instruction RJ IN2 LN,

Case II operation of the routine takes care of Line numbers in the left-

hand margin, Instruction RJ IN2 LNl 1is used for this type of number,

In either case, if there is an error print-out, the output cell, LN3, will
contain the input Line number and the routine sets the error bit by instruction
RJ UZ UZl before the print-out.

Error print-outs, Case I: In this case the Print Error Heading routine,
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WA, is used to print the number and type of the sentence in which the illegal
Line number occurred. This is then followed by one of the four possible alarm

comments and the input Line number which gave rise to the alarm,
Examples of the four different alarm print-outs for Case I follow:

SENTENCE 123.45 (VARY) ILLEGAL CHARACTER IN SENTENCE NUMBER (ABCDEF )
SENTENCE 123.45 (VARY) EXTRA INTEGRAL DIGITS IN SENTENCE NUMBER (1234.0)
SENTENCE 123.45 (VARY) EXTRA FRACTIONAL DIGITS IN SENTENCE NUMBER (12.345)
SENTENCE 123.45 (VARY) ILLEGAL SEQUENCE IN SENTENCE NUMBER (1.2.3.)

Note that the length of the longest comment is 74 characters plus the number

required by the sentence name.

Error print-outs, Case II: Because the Line numbers in the left-hand

margin are examined before the type of sentence has been determined, it is not
possible to use the WA routine to give the type of sentence. The illegal
sentence numbers are given twice as shown in the four examples below:

SENTENCE ABCDEF ILLEGAL CHARACTER IN SENTENCE NUMBER (ABCDEF)
SENTENCE 1234.,0 EXTRA INTEGRAL DIGITS IN SENTENCE NUMBER (1234.0)
SENTENCE 12,345 EXTRA FRACTIONAL DIGITS IN SENTENCE NUMBER (12,345)
SENTENCE 1,2.3. ILLEGAL SEQUENCE IN SENTENCE NUMBER (1,2,3.)
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RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE

(8) Region Assignments of Translation Subroutines

TN20
GT21
TH21
UP421
00443
US453
UW513
WAS37
WB563
BS603
CC630
CF657
CJ676
CT714
DG752
DR757
DS1001
EW1010
FS1032
FW1061
FX1120
GG1134
GN1324
GR1377
GS1406
GU1444
GW1457
GX1475
HA1500
HB1541
IX1552
KA1622
KB1664
KK1723
LL2030
LN2037
MR2052
0T2146
RA2156
RB2172
RC2221
RD2237
RH2265
RL2316
RS2350
RU2425
RW2444
SY2466
SZ2530

—_—— Y\ ~— =

Indicates 5 or 7 servos

Tape Handler
Print Text

Print Error Heading
Build Symbol
Constants

Translation Control
Part of Get Symbol

Delete Spaces

Send Call Word to Translation list
Fill Symbol

Switch List

Part of Constant C.W. routine

XS3 constant to floating point

Get Next Character

Get Next Sentence

Assign constant C.W
Part of Get Sentence
Part of Trans. Control

Referenced line no. to list
Constants

Part of Get Symbol
Line no. Processor

Set for 5 or 7 servos
Sentence C.W. to Reference List
Check Floating Point Constant
Part of line no. processor
Check Fixed Point Constant
Check Variable Type Symbol
Part of Get Symbol

Decimal to Octal Conversion
Part of Get Symbol

Rewind All Tapes

Get next symbol
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RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE

TA2546
TB2637
ID2654
TE2663
TF2702
162732
TK2742
TS2762
UA 3005
UB3013
UCc3033
UD3060
UM3065
UZ.3067
VB3111
VD3116
VE3122
V63142
VH3171
VI3176
WS3203
WT3207
S$S3207
XJ3225
XM3246
203263
253267
BF3317
VN3507
WL3507
FC40001
CB40101
CL46101
VF47101
1247246
JIN4T7722
WR50023
DP50046
VL50200
FA50333
FB50407
FD50447
FE50513
FF30545
FG30575
FH50624
FI50673
NO50722
PA50752
CD51007

Get File from CB list
Send File back to CB list
Add File to CB list

Increase 66, 65, 64 C.W. counter
Get C.W. from dummy pseudo op. List
Part of Trans. Control

Setup Translation Tape

Part of Line no. processor

Part of Get Symbol

Part of Get Symbol

Error Routine

Variables

Close Vary File

Part of line no. processor
Send Translation List to Tape

Increase 26, 27, 22 C.W. counter
Part of Get Symbol

Part of Trans. Control

Part of constant call word routine
Read buffer

Translation List

Flex Codes

Combination List

Constant Pool

Vary File

List of Referenced Line Numbers

2nd lines of Pseudo operations
Rewind List of Referenced tape nos.
List of Pseudo op. Dummies

Vary List

Error Texts
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RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE
RE

0A32253
0030223
0D31220
0E33753
OF 30250
0632423
0H32444
0130067
0330144
0K30030
0L30225
0M30052
ON30045
0033663
0P31050
004400
OR4000
054566
0U4700
CP51075
RE53350
TL53573
LM55013
PS60766
KP61236
VY63661
RV66325
SJ66414
SP66560
EU66610
EZ67035
ST67107
YA67154
HE74530

Compute W
Read

Ty pe

List

Print

If

Vary

Resume

Jump

Stop

End of Tape
Exit

Start
Equation

Pseudo Op. Heading)
Most Translators
Eq and List

If

Jump

Compute )
Read

Type

List

Print

If

Vary

Resume
Jump

Stop

End of Tape
Exit

Start
Equation

t1
in core

Pseudo Op. Heading

320

3(n)

Where n = number
of words to transfer
from drum.

Star

Lud alklitTssTs

1st addresses
of Translators
on drum



1ce

(a) Flow Charts of Translation Subroutines

(a)

Setup Translation Phase

Send translators
to drum (133g

blocks) 50333-
75600

Flex codes (FC)
to drum 40001~

40100

Read trans.
subs to core
21~-3316

Dimension
translation to

core,
4400-5267

Jump to setups
for no dimension

5075

No (Dimens?

Yes

Jump to
dimension

translator
4400

Setup
Subs

Move #5 fwd.
1 block

Print: PASS I.
TRANSLATION AND

ERROR DETECTION




¢ce

(b) Translation Control (CT)

WL2 =
PRINT?

To heading

trans,

Pseudo
op.?

No

To start

trans.

trans,

\L____\\

es /Srart? Yes Varéy;ZPe No r;gr
No
Key word? END?
Yes
To End
—)® trans,

No

Service
routine
77010




€ce

Var. type
symbo1l?

In pseudo
op?

No

WL3
27XXX

Yes|

WL3 =
22XXX

VE

To translator
for particular

sentence




244

GS
Start

(c) Get Next Sentence (GS)

Errors/Sent.
=0

In last
blockette

beginning of
blockette

Yes No

Char. add. Set Get Char.
+1 routine

Sent. no.
A's?

Z's? ) No .

Sent, no,
to WL1

Yes Yes

to END
trans,

Service
routine

GN )

Exit /
GS




cce

(d)

Get Next Character (GN)

Char, count

Char, add, + 1

Char. count

2 120°? Shift = 6
Yes No
Shift + 6
blockette No
count 2> 5?
blockette
count + 1
Char, add.
+ 1
Char, 'add. Char. count Clear
= BF =6 shift

> +1

/

Shift word
by 6

Exit
GN

1st 6 chars.

Char, add.
+ 1

Clear errors
per Sent,




9ce

ity

(e) Get Next Symbol (SY)

—>SZ2~5714

Previous sym.

Clear

SY2-SY14

)

Set superscript
ind.

®<_

Period?

Yes

Yes /A indicator
A —> output (———Gt?

\

No

Superscript

period?

Yes

dec. points
+1

dec. points
+1

Set constant

indicator

Set constant
indicator

Superscript
digit?

Yes

Superscript
-or / ?

Set ind.

Letter?

Yes

Yes

Set

1

ind,

letter

Set constant

ind.

RO

Set super-
script ind.

Symbol

_._%A

Y




Lce

(f) Get Rest of Lower Symbol (RL)

No. of char.
>17

Separator?

(3) The Get Rest of Superscript Symbol (RU) is the same as above except that the characters
which are separators are somewhat different.



8¢t

(h) Build Symbol (BS)

Add character

at GN4 to Symbol

(i) Fill Symbol (FS)

Fill remaining

characters of
SY2 - SY4 with
77 codes

(j) Delete Spaces (DS)

Char, in A Set A ind.

Yes

No



6¢c¢t

(k) Send File Back to Combination List (TD)

Transfer

Set up RP Set up add. TA2 ~ TA(n)

inst, in CB list to CB list

(1) Add File to CB List (TE)
Transfer

CB list No TF1 =~ TF(n)

full? J to CB list

Yes

Previous
Print?

wn

et ind. of

print

xXit
E



(m) Get File from CB List (TA)

Transfer file
In CB Y to TA2 -~ TA31
TA (sy2) » A list es
Start Exit + 1
No
Exit
TA

0ee

(n) Get Call Word from Pseudo Operation Dummy List (TS)

In Pseudo In List?
Op?

XS3 — TS2
CNW — TS3
Exit + 1

Exit Exit
TS TS

NExit

TA

Exit
TS



1ee

(o) Send Call Word to Translation List (EW)

Add, in list
+1

List

Prev

print?

full?

Yes

ious

Set ind. of

print

Add.

-1

in list

Exit
EW

No

Send (EW2)
to next address
in WL list




cee

(p) Increase 66XXX, 65XXX, 64XXX Call Word Counter (TK)

(VBD + 1 Exit
—(VB1) and A TK

(VB1) 2 774?) No

Yes

Previous
print?

Set print

ind.

Exit
TK



£ee

(q) Increase 26XXX, 27XXX, 22XXX Sentence CW Counter (XJ)

(VB4) = 7778?

Yes

Previous
print?

Set print

ind.

y
Exit
XJ

(VB4) + 1
—-> VB4 and A




pee

(r) Print Error Heading (WA)

Sent. No. (WL1)
— WB3
WAl = RJ UZ UZ1

(WL2) — WB5

(WL2) = (WL2) = ( =
No No WL2) No
EQUATN? COMPUT? > ? =
EQUATT ? DIMENS
Yes Yes Yes
WB5 = EQUATI WB5 = COMPUT WB5 = DIMENS
WB6 = ON T—7 WB6 = E T—T7 WB6 = ION 7—7




(s) Error Routine (UZ)

Gee

Errors/Prog. More than No Errors/sent. More than
+ 1 (U2) 257 + 1 (UZ3) 5°?
Yes Yes
Print F4 Print F3

Clear
Errors/sent.




(t) Check Floating Point Constant (RB)

‘No. of char,
> 127

Yes

No. of

No Ex1t7
points > 1?

M RB

Contain a
letter?

(u) Check Fixed Point Constant (RD)

9¢ge

Any dec. Contain a
points? letter?

Yes




LEE

(v) Check Variable Type Symbol (RH)

No. of char.
> 6?




8€E

Set to

8010

print
char,

A

Print
carr.,

4
rets.

(w) Print Text (UP)

Word ta
working sp.

All words Yes
printed?

No

A
(o code? Y Y5 (1na, sete es,

No

Clea: Ind. Yes 77 code?)

No

No

Set Ind.

81st {fffif:)_z;;
>

No

6 char.
printed

Print char.

Print CR CR &
19 spaces

Set to print

8010 char,

y

Yes

No / 8lst charn? )

Yes



6g¢t

(x) Put Call Word in Sentence Number Reference List (RA)

Sent. no,
in list?

No

Sent, no, CW
from WL3 to
list,

Exit
RA

(y) Rewind All Tapes (RW)

& 5 Servos? NO

Rewind
1 -7

Yes

Rewind
1~5

Exit
RW

X/



ore

(z) Tape Handlers (TH) 1105 and 1103A

TH
tart

No

Set servo no.
and tape bit

Read, Write
or move zero
blks?

Yes

Exit
TH

Rewinds?\ No Moves? No Reads? Yes (Read fwd .
(bwd) normal
Yes Yes No No
\ \ _ 2
Code word Set index Su%id . ) All readl. No Parity?
—> Vv code word —=>VV rite code _ _
Yes Yes
M N Write N xi
B ove :h,;;t Read bwd
blocks blocks
o (fwd)normal
Exit Exit Exit " Y.
TH TH TH ove‘fwd | No Parity?
(bwd) 1 blk )
:%> Yes
9
( Read fwd
(bwd) high
No  (parity? )
No No \.
Yes
Parity? Read bwd Yes [ Parity?
(fwd) low Read bwd
Yes (fwd) high
Print out
Read fwd Yes No)@
and stop (bwd) low




e

(aa) Routine To Set TN Indicator for 5 or 7 (MJ1) Uniservos (OT)

Puts 0000003 00000 into
Is MJ1 set? Yes indicator TN to show
/ that 7 Uniservos are
to be used
No

Puts zero into indicator
address TN to show that EEXIt

only 5 Uniservos are

to be used




cre

Routine To Write Title Block of String-Out Tape and Select Proper Parameter for
WT Tape-Write Routine Depending on Value in TN or Availability of 5 or 7 Uniservos (UB)

Using indicator TN,
inserts proper parameter]

into WI Tape-Write (
Routine so String-Outs [ ]

will be written either

Fills first block-
ette of title block

with lines of Z%s

Puts String-Outs

on first 2 lines of
2nd blockette of
title block

Fills remainder
of title block

with Z lines

on Tape 3 or 6

Writes title block
on tape via tape
handler GT

Exit7




£ve

(ab) Translation Tape Write Routine (SS or WT)

Has error
routine been
referenced

No
?

Yes

Exit

Calculate no, blocks
from no, lines in
routine. (1708 lines
=1 block)

Make up parameter
for gen. tape
handler

Reference generalized
tape handler to write

string-out on tape

y
Exit




vre

(ac) Put Referenced Sentence Number Into List IZ (IX)

Are number of s line number No | Up counter 11 Are number of
referenced lines in reference ' of referenced referenced lines}——>
> 1507 list lines > 1507
Yes Yes Yes
\
Is line number Yes Exit Start count
in reference of excess line
list no, referrals
E int-Out:
No rror Print 'ut ¢
Referenced Lines Reference
Up count of Exceed 150 = error
excess routine
referrals
Exit
Exit
Clear subsequent Add line number

to next position [€—

line in list in list,




cve

(ad) Excess-Three Decimal to Octal (RS)

Alarm
Exit

Exit

| Clearing and resetting

working storage

Conversion

from excess 3

Checking for end
of digits signs

Yes

Jump to

No

Counting and accumu-
lating digits in one
line

|

Computing and per~
forming initial
shift on digits

I}

Computing index

of octal conversion

exit

Decimal to octal

conversion




9ve

(ae) Excess-Three Decimal to Floating Point (GG)

Start

Alarm

Exit

MJ

I}

Output Input

Input

Clear and set

storage elements

teristic and

in output

Add biased charac-

mantissa and store

Compute biased char-
acteristic and
mantissa

Convert from excess
3, count, and store

integral portion of

input

Convert from excess
3, count, and store

fractional portion
of input

Convert decimal
numbers to actal via
multiplication and

division




Lve

(af) Assign Constant Call Word (GW)

s length of
constant list
Entry 1000?
Yes

Is constant Yes

Is constant
in list?

Obtain position

66777 to thi

of constant
in list

Obtain position

in 1list? /

No

\
Up excess
count of

referrals

——or

N

of constant

in list.

Giving the fixed
call word 67777 to
all excess constants

Up count in 10 of
length of
constant list

\V

Is length of
list < 10007

No

for constant

Add base number

ordinal position
to get call word

S

Put call word
output in Au
and Qv

Vi

Add constant t
next position
in list

(V)

Print-Out:
Too Many

constants

!

Reference
Error
Routine

L

Start excess
count of constant

referrals

v

Obtain ordinal
position of
constant




8ve

(ag) Close VARY File (VE)

Are there any Ye
unclosed items
in vary file?

No

S current sentence
no. > sentence no. in \NO

tastouelosgh hem

Yes

Routine
A
check
sentence
number

O

(r) — a

(y)— B

Insert call word of
current sentence in U-
portion of word at
address given by Temp 1

Close Vary File item by
inserting "Jump" flag

in word at address given‘*4::>

by Temp 1

-

Insert call word given

by (@)+1 (V-portion) in-
to U-portion of word at
address given by temp 1

Close Vary file item by
inserting "Resume"

given by temp 1

(6

to temp 1

Record address
—>flag into word at address""‘)<:> —lgiven by (x)+1 in-[~>

Set index to
number of

"with" words

(&

Close last file
in variable

list

Is current sentence
number > sentence number
at address given by @)?

No

Index =0?\vyeg
(decrease)

Decrease

(@) by two

(B) > (a)? \ NO

Yes

Close Vary File and Variable List

Is word at addréEE No
given by (a)+1

flagged?

e

Yes

7)

(a) =
file,
B) =
(y) =
file

address of last unclosed item in vary

address first unclosed item in vary file

address for inserting next item in vary




6v¢

ase
Entr

[Set Heading]
Alarm Tag
[Switch to
Case I

~—— —— - Denote Switch Settings.

ALARM PRINT ENTRIES

R1t

Che

Print lnput
Line Number

Put input line
number in out-
put line

V4

On Atarmy

Unibrint routine is used for all of the

printing,

HEADING:

Al

G

[R5

Case 1:

Case 10:

The alarm tags arc as folloas:

SENTENCE « )
SENTENCE
Illegal character in sentence number
Extra integral digits in sentence number
foxtra (ractionsl Jdigits in sentence number

Illegal svquence in sentence number

Set Heading]
Alarm Tag
Switch to
Case 11

Presei One
Shot
Switche:

Preset n
Point
Distributors

Prestore
to A0ADA 22

S

Prestore
Output Cell,

Least O
Non-Zer

ne
o Digit?

Heading Alarm Tag

Case 1

Reference Error
R uﬁinsx Re, e::rllce

T
outine 18 BT
Sentence

Switch

o

]
'
1
Case 11 }

Reference Error
Routine, Print
Sentence

Counter, Etc.

Flow Chart for Line Number Processor

Index Jump
(Index=6)

Pick up next
Unityper Code
and put it in

Ap (Ag-Ag)

To what class does this Unityper

Code belong?

{l1legal
Code]

frera) [nonzero
0

digig
£Q

Store "---~0-"
in Temp. and
set Mask For
Two Digits.

Clear Temp.
And Set Mask
For One
Digit

(D

Add in Digit
O And Shift Up
Add Ready for
Addition of
Next Digit
NS
Shift Left
le—{ To 2nd Positi
Fair s
Yes
;;‘;3:'1 No /“Is this
n :
Output LK. Digit Zero?

Set

Switch

|

Add in . A8
So That LN3
Is Now Of
The Form
XXX. AL

All Other Times

Add Digit to Temp.

And lse Mask Set Up

in "1" To Mask the
Digit or Digits Inte
the Output Line Number.

Yes

No Is This
Digit Zero?

Point
Distri
butor
Set
Switches 1
L]




(10) Coding of Translation Subroutines
(a) Regions Setup Translation
(Translation Subroutine Regions necessary also)

727230

40
CE7270

41
ZY 7331

44
Z2C7375

41

7436

BB7116
CR5075 Entrance dim #2
004400 Entrance dim #1 -1
0v37020 No. wds in buffer for RP3
0275413 =FA + 3 x (no. wds in buffer)
0Y30165 No. wds in last blk of translators

TI7610 Tape image
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O~NO U LN —~O

11
12
13
14
15
16
17
20
21
22
23
24
25
26
27
30
31
32
33
34
35
36
37

IA
TP
RJ
TP

TP
RJ
RP
TP
RA
1J
TP
RJ
RP
TP
TP
RJ
RP
TP
TP
RJ
TP
RJ
RJ
P
RJ
RJ
RJ
EJ
MJ
TP
RJ
MJ
CA

CE32
BB
CE36
CE37
CE3
ZC
ov

77
CE35
CE4

104

CE33
BB
30100
TI
CES
ZC
CE34
TH2
zZY
CE6
TH2
GS
SY
CE7

Sy2
SS

72740

Setup Translation Phase
(the 2 blocks after the merge)

BB2
BB1
CE35
777
7C2
ZC1
7210
(30000)

CE40
774
ZC2
ZC1
7716
0Z
BB2
BB1
7722
FC
2C2
ZC1
TH3
TH
ZY1
TH3
TH
GS1
SY1
7235
CR
WL2
SS1
001

)
|
|

7230
Read in 2nd blk

Set index
Set address

Read 3010 of S.0. — drum
Increase address
Read 9010 blks —>drum

Last of S.0. — drum

FC — drum

Read in S.0.S.
Read in dim, # 1 & # 2
Setup S.0.S.

Move # 5 fwd 1 blk
Get sentence

Get sym — A

DIMENS —> 7235 no V
—> Dim, # 2

WL2 = DIMENS

Send S.0. —> tape
—>dim. # 1

351



OB WN = O

—
>

N4 O

~J

OOSOO'\IOON)COOOOOOO

2]

> O I
)]

-3
w

OWHHMMHFOOQ

7020
165
7827

NENAR
VJvOo o

37700

77776
CB1

BF 165
77
VL1

12

10101
50134
10101
45065
45150
45451
06630
15001
17124
03265
7272170
TI

0Q

FA
7020

Constants

Zero

One in V

One in U

S.0. parameters 3010 blks
Last S.0. par.

S.0.S. par.

Move # 5 fwd 1 blk

n T M I N s
v i U o N

VBO
VBl - VB4

A
A A ANA A A
P A S S A 1
. A A A A A
A T R A N S
L ATTI O N
- - E R R O
R A D E T E
C T I O N A
A ND A W A
R NI N G S
Read 2nd blk
Read in FC
Dim. # 1 & # 2 par.
Index
Set index
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IA
MJ
TP
RP
TP
TP
TP
1P
RP
TP
TP
TP
TP
TP
TP
TP
TP
TP
TP
RP
TP
RP
TP
TP
TP
RJ
RJ
TP
TP
RJ

TP
TP
TP
TP
MJ
CA

zZY

0
CE10
10004
CE12
CE13
CE1ll
CEl4
10004
CE
CE15
CE
CE
CE
CE
CE
CE
CE

CE
10017
CE
10005
CE1ll
CE

CE
0T
UB
CEl
CE17
up2
CEl6
CE1ll
CEl1
CE
CE
CEIl
0
72Y44

Setup Translation Subroutines

(30000)

VB
ZY4
VB1
TE2
CB
GN2
ZY11
GN3
SY2
EW4
TE3
IS4
Uz2
uz3
1K2
XJ2
VD
Y24
1
ZY26
5]

7
VD1
0T1
UB1
13
UP3
UP
VL
JN
WR
FX13
1X47
VF
Y

Exit
Start

= -1
TE2 =

., VB =0 0 37700

0 CB1 CB1

CB = 0 20000 O

GN2 =

=0
SY2 =

[eNe]

Set u

No. b
Print

I II%;;
nnn

[N o]

353

0 BF165 BF165

A.

p IN, write heading on tape.

lks =1

"Pass I etc."

0 VL1 VLI
0 20000 O
0 20000 O

20000 O



CHNROEEERNNREI554R53REES

Qooocoooco=
> [

ZC

0

0
30000

ZC2
234

Q

2C34
L35
237

Zc40

217
€33
ZC40
BB
BB2
2C33
232
2C26
232

77T
(30000)

0

1

170

241

(30000)

zc3
30000
Q
ZC35
17

Read n blks to storage

Exit

0 1st address last address
Par, —Q

Store 1st address in u

Last address —>Qy

Last - 1st + 1 —+>Au

Ist add _901-/

Set up 1lst add,
n/170, — index
Store remainder

Quotient = 0 —> ZC26
no v

Index -1

No. wds = 1708

Read blk

Address + 1708

n blks

Remainder = 0 — exit
no ¥

Remainder —> par.
Read remainder
Exit

12010

Remainder

Index
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W= O

IA

EJ
TP
EJ
RJ
MJ
RJ
RJ
EJ
TP
73
TP
TP
TP
QJ
EJ
RP
EJ
RP
EJ
RJ
TP
TP
TP
RJ
TP
EJ
MJ
RP
TP
CA

IA
RJ
TP
RJ
MJ
CA

CT
WL2
KB10
SY2
KK55
SY

GS
SY
KB

SY2
KB27
SY7
CT17
KB1
20023
KB
20004
KB33
Uz
WL1
Sy2
FA
up2
SY2
KB16

30004

KA20
CT36

NO10
up2

204

(b)

A
CTé

CT6
SY1
CT3
GS1
SY1

CT13
WL2

UA
FW30
CT22
CT24
HA33
CT24
Uz1
FA3
FA13
UP3
UP

Fw24
CT2
Fw24
WL

WAl
UP3
P

Cc12

———— N e

Translation Control

PRINT — CT6
no v

A, —CT6 no v
Sym — A

Get sent. 1

Sym — A
DIMENS — 720
After START — HA
Before V¥

Sym —> A

W2 =EQUATN

Var. type V no — UA
START — FW30 no V
Key word ¥ no —> HA33

Fl

Sym — A
END — FW24 no ¥
Return

END heading — string

F20

—>» Control
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IA
RJ
TP
QJ
TP
TP
EJ
TP
TP
QJ
AT
MJ
AT
RJ
TP
EJ
EJ
EJ
EJ
EJ
EJ
EJ
EJ
EJ
EJ
EJ
EJ
EJ
RJ
MJ
TP
QT
EJ
MJ
CA

XJ

SY7
HA3
SY2

KB2
VB4
Ts4
HAll
KB25

KB24
VE
SY2
KB3
KB4
KB6
KB7
KB10O
KB11
KB12
KB13
KB14
KB15
KB16
KB17
KB1

TA4
KB30
KB31

HA41

After START Control

XJ1
UA

WL2

HA13
WL3
HA14
WL3
VE1

FW
FW2
Fw4
FW6
FW10
FW12
Fw14
FW16
FW20
Fw22
Fw24
FW26
FW30
TAl
FWw32

FW34
Fw32

N N~

Stm't CW + 1
VAR, P.0., LIB ¥ no —>UA

Sym — A —> heading
VARY — HB
Stm’t CW count — A

In P.0. ¥ no —> HAl4
CW = 22XXX
Skip HA13

CW = 27XXX
Routine A

Sym —> A
Compute

Read

Type

List

Print

If

Replace
Resume

Jump

Stop

End

Exit

START

Check CB list
Not in CB list —>Eq. in ¥

C.Ww. — A

P.0.—> heading translator
no Eq.
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G W~ O

~NOo b WD = O

IA
RJ
TP
TP
TP
RJ
MJ
CA

IA
TP
TP
QJ
AT
MJ
AT
RJ
MJ
CA

UA
Uz
WL1
SY2
FA25
Up2

UA6

VB4
IS4
HB3
KB25

KB26
VE

HB10O

Uz1
FA30
FA34
UP3
up
CT2

HB5
WL3
HB6
WL3
VE1
FW14

Not variable type symbol

F2

—> Co

Vary ¢

In P.O.
No —>

cw =

CW =
Rout A,

ntrol

— B3 ¥

HBS
22XXX

26XXX

—> Vary
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IA
RP
TP
RP
TP
RP
TP
RP
TP
RP
TP
RP
TP
RP
TP
RP
TP
RP
TP
RP
TP
RP
TP
RP
TP
RP
TP
RP
TP
MJ
RP
TP
CA

FW
OA
cp
0C
RE
0D

OE

OF
PS
06
KP
OH
VY
0I
RV
0J

OK
SP
OL
EU
OM
EZ
ON
ST
00
YA

op
HE
FW37

(c) Switch to Translator List

001
0Q
0Q
0Q
0Q

OR1
OR
FW35
001

}
|
:
|
}
:
:
:
oul }
}
:
:
|
}
}

Compute
Read

Type
List
Print
If
Vary
Resume
Jump
Stop
End
Exit
Start

Equation

Pseudo op.

358
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Translation Control Constants

05065
46677
37777
26766
TiTT7
67777
07777
67777
06677
77777
67777
74730
27777
27777
77T
67777
77T
77
T

27000
22000
26000
46650
70000
40000

oT7TT
37777
07777
7T

ZoTTNEDnNGYPO - Qwng

B a=E

COOXRZHAOCMHTMT HHKHETOE 1 H

Z I - >
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SO W= O

IA
MJ
TP
TP
RP
EJ
RA
MJ
TP
TJ
SP
AT
0

RA
TP
TP
U
RS
TP
EJ
TP
QT
EJ
U
TP
RJ
TP
TP
TP
RJ
MJ
CA

IA
TP
RJ
RA
RP
TP
TP
MJ
CA

GS

0
KA12
GN2
20006
KA 34
GN2
0
KA1S
GN2
GN6
VD3
0
GN6
KA12
KA13
GN2
GS21
(30000)
KA7
KA17
A
KA1O
GS21
(30000)
LN2
KA24
LN3
KA12
GN
0
GS36

GR
KA6
TH2
13
10004
KA12
KA

0
GR7

(30000)

uz3
A
GS7
GS5
KA31
GS15
A

GR
17
GS13
0]
KA1l6
GN3
GNS
GS21
KA14
A

GU

Q

A
CT34
GS27
LN4
LN1
WL
WL1
EW4
GN1
GS

TH3
TH
KA16
GRS
GN3
GN2
GS16

S— —~

N

\V_l\_,—/ —— e

Get Next Sentence

Clear no. errors/sentence

Not special case —> GS7

Special case V beg. of blockette

Address + 1

In last blkette — GR

No V¥

Address in GN2 = 2nd word of blkette.
TP KA1l + GN2

Blkette count + 1

Clear shift

Char., count = 6

Line no. — A

A's — GU no ¥

Z's —> (T34
no v

Standardize line no,
Word count = 4

Line no. — WL1

Clear print ind. in EW,.

Get char,
Exit

Read 1 blk of tape.

Count blks.

Set GN
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NN = O

p—
O~ WD~ O

11
12

IA
RA
1J
MJ
CA

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

GX
GU2
VD2
0
GX3

GU
KA33
GN2
(30000)
KA7
vz
WL1
FH11
up2
KA7
KA24
0
GU13

KA14
GU2
GS2

VD2
GU2

GX
UzZ1
FH21
UpP3
UP
WL1
WL
GS33

A's within line
Check 1910 words for A's

—> Get next sentence
A's as line #
Set index
A's = GX
No ¥
Set error
Fl4
A's — line #

Count =4
—> Exit
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ok wNhH O

(]

1
11
12

13
14
15
16
17
20
Char. 21
CountZ22
120 23
24
25
26
27
30
31
32
33
34
35
36
37
No. 40
Line 41
MOS.F‘_42
Shiftz 43
36 44
block- 45
ettez 46
5 47
50
51
52

TJ

RA
RA

Lo
QT
MJ

TJ
RA
RA

TP

TP
EJ
RJ

RJ

RA
MJ
RA
MJ
TP
RA
MJ

RJ

RA
MJ
CA

KA26

GN5
KA32

GN3

GN3
GNS
GN2
(30000)
KA30
0
KA24
GN6
GN6
GN2
KA13
KA12
GN2
(30000)
KA7
WA
FI4
up2
KA12
UzZ2
0
GN2
0
KA13
GN2
0
KA12
KA6
TH2
KA34
13
0
GN33

(e)

(30000)
GN7

(0)

(0)

(0)

(0)

0)
A

GN21
A

GN42

KA13
KA16
GN16
6
GN4
GN

A
GN45
KAl6
KA31
GN5
GN3
GN30
A
GN40
WA2
OP3
up
Uz3
KA16
CT6
KA31
GN13
GN3
KA31
GN14
GN6
TH3
TH
GN2
KA16
GN25

Get Next Character

Exit

Address in buffer
Shift

Last character
Character count
Blockette count

Char. count = 120 —> GN21

3510 —> A

Shift 2 36,,>6N42

Shift + 6
Char. count + 1
Shift word by 6

Char. — A —> GN4
Exit

4 —> A

Blkette > 5 —> GN45
Blkette count + 1
Address + 1

Char. count = 6
Clear shift

Line no. —A

No line nos. —> GN40
F17
Clear errors/sentence

Errors + 1
—> Control

Address +1

Shift = 6

Address + 1

—> Get char.

Read 1 blk. of raw data
Address = 0 BF BF

Count blks
—> Return
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SO OoOOoOOoOoOH
=

w
(=

Constants
Get next sentence and
Get next character

i
O~k wNne— O

11
12
13
14
15
16
17
20
21
22
23
24
25
26
27
30
31
32
33
34
35
36
37
40
41

[eoNeNe]
[ =

O O

COCOO0OO0OO0OO0CO0OOCOOOCOOWNDODODOOOOO

Qo
>

363

KAO
BF1 BF1 2nd address of 1st blockette
BF25 BF25 2nd address of 2nd blockette
BF51 BF51 2nd address of 3rd blockette
BF75 BF75 2nd address of 4th blockette
BF121 BF121 2nd address of 5th blockette
BF145 BF145 2nd address of 6th blockette
00105  BFO Read 1 blk. of corr. tape
01010 10101 A's

47400 0 2 72 727 7 O

2

0 Zero

6

0

BF 144

1

77700 Mask

4 Count END

47474 Z's string-out

7777 Sentinel END corr,

23000 C.W.

4

23

167 119. . changed from 120

a4 36,5 10

77 Mask

1

43 Changed from O BFO BFO

22

BFO

BF24

BF50

BF 74

BF120

BF144



=W = O

g%

OOOC>OOOOOC>OE

IA
TP
TJ
TP
RJ
MJ
CA

[a ]

ololeojoloolololoNo oo R

30013
Sy2
10013
KK54
GN4
DS

KK
KK1
20012
KK2
KK14
KK15
20032
KK16
KK50
GN4
BS
FS
GN
SY2

SY42

DG
KKS1
GN4
KKS7
RL

DG5S

SY15

QO OO OOOOOOO

wnnwn
N ~<
DO =
~

SY21
SY2

DS1
XM
UD
SY27
UD1
UM
UM
SY33
LL

DG

BS1
FS1
GN1

SY

SY35
SY11
RL1

SY40

(f)

(30000)

e o e N~

Get Next Symbol

Exit
Start

Symbo1l

No. of characters

No. of decimal points

1st char. a letter

1st char. I, J, K, L, M

If a constant

If symbol contains a letter
If symbol is superscript
Space indicator

Sym —> XZ2

Clear output

Char. —A

Delete spaces

Period —>XM

Upper decimal pt. —>UD
Upper digit —> UDI1

Upper - or / —> UM

Letter —> LL
No V¥
Digit — DG
No ¥

Build sym
Fill sym

Get character
Sym —A
Exit

Digit

Not a digit —> return
Yes V

Set constant

Get rest of lower
Exit
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B wh—~O

Dk WO

IA
TP
0J
TP
TP
TP
TP
TP
TP
MJ

TP
RA
RJ
MJ
CA

IA
RA
TP
RJ
TP
MJ
CA

TP
MJ
CA

IA
TP
TP
RP
EJ
TP
RJ
MJ
CA

XMO

SY14
XM2

KK35
KK56
KK56
KK50
KK54
KK33

KK37
SY6
RLO

XM15

UD
SY6
KK57
RUO
KKS7

UD5

KK57

UM2

LL
KK37
KK57
20005
KK26
KK57
RL

XM11
SY2
SY3
SY4
SYS
SY14
SY6
SY40

SYl1l
KK33
RL1

SY40

KKS53
SYll
RU1

SY13
SY40

Lower Period or Point

A ind. set — XM

A. —> output

Rest of output

Exit

Set constant

Pts + 1

Get rest of lower
Exit

Upper Point

Pts + 1

Set constant
Rest of upper
Set upper
Exit

Upper - and slash

SY13
SY35

SY7
SY12
LLS
LL4
SY10
RL1
SY40

Set upper

Letter

Set 1st char. a letter
Set letter

} IJKLMYV no —LL5

Set 1J...bit
Get rest of lower
Exit



[ e e
NN R RN E S o A= O N s W O

IA
MJ
RJ
TP
TJ
RJ
RP
EJ
RP
EJ
EJ
TP
1J
TP
J
MJ
TP
MJ
RA
MJ
RJ

RJ
RP
EJ
RP
EJ
CA

KK75
SY5
GNO
20015
KK1
20015
KK60
KKO
KKS51
GN4
GN4
KK104

KK357
SY6
FSO

GNO
20015
KK1
20015
KK60
RL60

Get rest of lower Symbol

(30000)

BS1

A
RL25
GN1
RL7
RL23
RL11
RL23

ii.d A

Exit

Build symbol

No. char.> 17 — RL25
<17 §

Upper case — RL23

No V

Other separator —> RL23
No V¥

—> DT 921
. o L

- ML

Not a digit —> RL17
3—A
Not a digit —> RL17 digit V¥
Set a letter
No. Pts + 1
Fill symbol
Exit
Get char.

Separator —> RL23
No. — RL25
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CURWNFONTUTD WRN ~ O

IA
MJ
RJ
TP
IJ
RJ
EJ
RP
EJ
RJ
MJ
RJ
RP
EJ
RA

CA

MJ
MJ

TP
EJ
EJ
TU

LQ

TV
QS
RA
RA
MJ

TP
MJ

MJ
CA

RUO
0
BSO
KK75
SYS
GNO
KK1
20012
KK2
FSO
0
GNO
20012
KK1
SY6
0
RU17

BSO
0
0
0
(SY2)
SYS
KK76
KK77
BS3
(30000)
KK52
BS3
GN4
BS2
SY5
0
KK100
KK54
0
KK101
KK54
0
BS25

Get rest of upper symbol

(30000)

BS1
A
RU12
GN1
RU15
RU10
RU1
FS1
RUO
GN1
RU10

RU12
KK53

RU1

(g)

(30000)
BS4
(0)
(SY2)
A
BS17
BS22
BS10
6
Q
BS13
(30000)
KK76
KK53
BS
BS3
BS2
BS7
BS3
BS2
BS7

Build

Exit

Build symbol

Char. count > 17—>RUI12
no v

Get char,

Upper . — RU15

Upper digit — RU1

Fill symbol
Exit
Get char.

Pts. + 1

Symbo1

Exit
Start
Shift
Address of word SY2 - SY4
Char. count = 6 — BS17

= 1279 —BS22
Left shift by 6

Mask — 0
Char. — sym.

Shift + 6

Char. count + 1
Exit

Set for 2nd word
Clear shift
Return

Set for 3rd word
Clear shift
Return
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oUW O

IA
MJ
TP
EJ
U
LQ
TP

0S
RA
EJ
MJ
TP
EJ
EJ
TP

MJ

MJ
EJ

CA

IA
MJ
EJ
MJ

RJ
EJ
MJ
CA

FSO
0

BS2
KK102
BS3
(30000)
KK32
BS3
KK52
BS2
KK102
0
BS3
KK103
KK100
KK54
KK103
0
KK56
KK56
0
BS3
KK101
0
FS27

DS
CJ13
KK57
GN
KK60

DS7

(30000)
A
FS13
FS4
6
Q
FS7

(30000)
KK76
FS24
FS4
A
FS21
FS22
BS2
BS3
FSO
SY3
SY4
FS16
A
FS16
FS14

(h)

\

}
|

(i)

(30000)
DS3
DS
SY14
GN1
DS4
DS

Fill Symbol

Exit
Start

Shift = 36 — FS13

Shift word by 6

Mask —Q
77 fill

Shift + 6

~

~ . — (2] TN A
Shift = 36 —>F524

Return

1st word —

2nd word —>
Clear shift

Set for 1st word
Exit

Fill 2nd word
Fill 3rd word

3rd word — FS16

No —> FS14

Delete Spaces

Exit

A —> DS3

No — exit

Set A ind.

Get next char.

A —> GN no Y
Exit
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eleloolololojoololololaoNolo o lololo oo NoNoNoNoloNololoNolololoNeNoNoNoloNeRoNoReo Rl

=
o

[sleolsloleoololaojloleolelo o No oo N oo e No oo NoNoNoNoNololoNololololoNoloNo oo Re Nal -

22
62
60
61
40
20
41
35
35
75
36
S57
00
15
24
25
26
27
30
31
32
33
34
44
45
46
47
50
51
52
33
54
65
66
67
70
71
72
73
74
02
14
7

()

Constants

SY, BS, FS

N»<><£<<:-—1m:corcozzrxun—q::m-nmcow>§<\<oéo(~\né€-é@@§<c\>(-
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33 0 0 1

54 O 0 0

55 01 22777 77777 A
56 TT  TTTIT TTTTT

357 40 O 0

60 O 0 01 A
61 O 0 63 +
62 0 0 02 -
63 0 0 56 *
64 O 0 64 /
65 O 0 23 :

66 0 0 21 :

67 O 0 42 |

70 0 0 76 =
71 0 0 16 >
72 0 0 37 <
73 0 0 17 (

4 0 0 43 )
750 0 21 1710
% 0 0 6

77 0 0 14 1210
100 O SY3 SY3

101 O Sy4 Sy4

102 O 0 44

103 0 SY2 SY2

104 O 0 03

Q
o

KK105
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OB W ~=O

~No b whh—~ O

10
11
12
13
14
15
16

~NOo b WO

IA
MJ

LQ

TP
QS
RP
TP
CA

IA
MJ
MJ

Sp
SA
J

QJ
RJ

RJ

MJ
CA

QS
TP
QA
RA
RP
TP
CA

(k) Send File Back to CB list

D
0 (30000)
TA31 25
0 D6
B6
TA47T D5

(30000) D

IA2 (30000)
m7

}

Exit

Exit
File — list

(1) Add File to CB List

TE

0 (30000)
0 TE4
(30000) (30000)
0 0

TE2 0

TF 0

B4 TG
TE3 Q

TE TE11l
Uz UZ1
WL1 FH46
FH22 UP3
Up2 Uup
IBS TE3

0 TE
TE17

TG

TE2 TG7
IB6 Q

TF TG6
CB A

TF CB
TE2 TF
(30000) TE

TF1 (30000)
TG10

S —

}
}

}

Exit

Start

Next add. in CB 1list
Ind. of prev., point
Increase address

OK—>TG no v
Prev., print —>exit
No V

F15

Set ind.
Exit

Set 1st address
Set repeat

Set CB for search
Increase address

Exit
Send file to 1list
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IA
MJ
MJ
CA

IA

TP
RP
EJ
LQ
TP
ST
AT
RS

RA
RP

TP
TP
T
EJ
QT
EJ
MJ

RA
RA
RP
P
T0
RA
RA
RP
TP
CA

g2ecd

TA32
CB
Sy2
(20000)
CB1
Q
CB
Q
B2
TA46
TA46
TA
30004
0
(0)
7
TA4
1810
IB10O
1811
1B12
0
TA46
TA63
TA4T
30002
(30000)
TA46
TAT0
TA47
30023
(30000)
TAT1

(m)

(30000)

TA32

Get File From CB List

RJ TA TAl
MJ] O 0 not in list
MI 0 O in list
Exit
Drum add. in u if from dim.
XS3 of sym
CW
\ Format etc.
j TAS - TA31

Store address

Set up repeat

Sym —A

Not in list — exit
In list ¥

~——

Set up address

Store address
Set exit for "in list"

TP CB+ TA2
No. words in file
No. words = 4

TTXXX —> TAS7
4XXXX —> TA64

Cw
Cw

Exit
TTXXX
Set add. from CB list.
Count + 2

} —>» Exit
2 more wds —> output
4XXXX

Count + 1910

} 191p more words —> output
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2~ a el

—
O~NC U W~
o

CoOooCococowmoo

(<
=

Constants

B
0 TA23

0 1

CB TA2

1 0

CB6000 CB6000 Max. of CB list + 1
0 0 Ind.
7777 0 Ma sk
4 0

0 77000

0 70000

0 40000

23 0

2 0

1815
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g0 wh - O

IA
MJ
MJ

TP
QJ
TP
RP
EJ
SP
SS
AT
RA
RP

TP
CA

QOOOOOR

TST
Sy2
20132
DP
TS21

Q
TS22

30002

DP
TS23

(n) Get CW From Dummy P.0. List

Y RJ TS TS1
Y+ 1 (not in list)
Y + 2 (in 1list)
(30000) Exit
TS5 Start
0 XS3
(0) CW
0 Indicates within P.O.

Not in P.0. —> exit
in ¥

Sym —> A

TS Not in list —> exit

TS12 in ¥

\

f

}
0

.} r -1 —A4y,
TSl7

)

0
IS
A

TS20 Set exit for in list
TS Exit

0 File —> output

1

20131 J N -1

TS2
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W = O s wh— O

N~ O

IA

(e
77
7
7
CA

IA

TP

CA

0
0
0

Words TF3 - TF27 }

VB

77
77777
777
T
VBS

VD
0
0
0
KAl
VD4

Translation Variables

37700 Next P.O0 C.W.

17776 Next 66, 65, 64 C.W.

7776 Not used

77776 Next Dummy in Equation
77776 Next stm't C.W. 26, 27, 22
0 No. of STARTS

0 EXIT indicator

0 Index

GN2

Explanation of Temporary Build File Area

(0)
0
0

(0) No. of words in file
0 XS3 of symbol
o)) C.W.

Formats, etc.
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10

iA
MJ
MJ

RA
J

QJ
RJ
TP
RJ
TP
RS
MJ

TP
MJ
CA

(o) Call Word —> Translation List

(p) 1Increase 66, 65 64 Call Word Counter

EW
0 (30000)
0 EW5
0 (0 )
(30000} (30000)
0 0
EW3 cJ7
CJ10  EWl7
EW4 0
EWI5  EWll
WA WAl
FI uP3
UP2 UP
cJ2 EW4
EW3 cJ7
0 EW
EW3 EW20
EW2  (30000)
0 EW
EW22
TK
0 (30000)
0 TK3
0 0
VB1 A
cJ3 TK16

TK2 0
TK TK7
UZ UzZ1

WL1 FD43
SY?2 FD36
FD16  UP3
UP2 upP
cJ2 TK2
0 TK
VB1 CJ1
0 TK
TK20

?
j

|

b and Vo

Exit

Start

C.W.

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

OK — EW17 no V
Prev., print —> EWIS
No ¥

Fl6
Set bit
Add -1
Exit

CW —> string

Exit

Exit

Start

Indicator

0K —> TK16

No ¥

Prev. Print — exit
No ¥

Error

Fé6

Set ind.
—> exit
CW + 1
Exit

376



IA
MJ
MJ

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

(q)

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

XJ
0

VB4
XJ3
XJ2
XJ

vz

WL1
FD

Up2
VB4
CJ2

VB4

XJ21

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

26, 27, 22

)
)

Exit

Start

Indicator

Constant

0K — XJ17

No V

Prev. print — exit
No ¥

Set error

F5

Ch —A

Set ind.
Exit
CW+1—A
Exit
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~Noubkwhde- O

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

IA

65
26

01

43
7
30
51

34
30
26
27
CA

WA
0
vz
WL1
WL2

WB10
WB15
WB11
WB16
WB17
WB
up2

WB11
WB12

WB13
WB14

WA24

WB
WB1
30506
30010

01011

01017
77777
53672
50777
77777
51507
53672
51475
34473
WB20

(r)

(30000)
UZ1
WB3

WB5
WB6
WA15
WA16
WA20
WA22
UP3
Up
WA
WBS
WB6
WA12
WB6
WA12
WB6
WA12

63050
17777

T

7777
77777
46634
77777
7
77777
46650
26766
05065

Print Error Heading
RJ WA WAl Set Error

WA2 Don't Set Error

Exit
Set error
Line number

Sentence type —>A —file

E Q U A TN
E Q U ATI
c 0O Mm P UT
DI M EN S
Print heading
Exit

load E Q U A T I
O N 7777 77 77

E 777777 7777
I O N 777777

Constants

E N T E N
E A A 7777
ine #
A A TTT7

DCoaw

A ATTTTTT
77 fill

Q U ATTI
N 77 77 77 77

-’

oQ@E~MEmOom
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~N OO WD~ O

10

12
13
14
15
16
17
20
21

IA
MJ
MJ

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

Uz
0

Uz
CJ14
RW
WL1
FB15
Up2

UZ3
CJ15
WA
FB
up2
Uw

Uz22

(s) Error Routine

(30000)
UzZ4
0
0
CJ1
UZ13
RW1
FB37
UP3
up
Uz
CJ1
Uz
WA2
UP3
Up
UZ3
CT

Exit

Start

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

0.K. —> UZ13 no V

Rewind tape

F4

Stop on exit

Too many errors | no—»exit
F3

Clear errors/sentence
—> Control
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DD bt et b [
O~NOCUARA WNF ONOCUIRWNMO

no
Yt

DN DN
SN

TA
LA

MJ
TP
TJ
RJ
RP
TP
TP
RJ
TP
T3
RJ
RP
TP
TP
RJ
TP
0J
RJ
RP
TP
TP
RJ
MJ
CA

(t) Check Floating Point Constant

RB27

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

F7

Contains a letter i no > exit
F9

Exit
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SO WD ~O

10

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

IA
MJ
TP
TJ
RJ
RP
TP
TP
RJ
TP

RJ
TP
TP
RJ
TP
QJ
RJ
RP

TP
RJ
MJ
CA

(u)

RD
0
SY5
CJ6
WA
30003
SY2
FF12
Up2
SY6
RD12
WA
SY2
FG
Uup2
SY12
RD20
WA
30003
SY2
FF
up2
0
RD26

(30000)

A
RD10
WAl
RD6
FF25
UP3
UP
A
RD16
WAl
FG10
UP3
UpP

Q
RD
WAl
RD23
FF7
UP3
Up
RD

|
|
>

Check Fixed-Point Constant

Exit

No. of char.> 6 { no — RD10

F10

No. pts.> 0 ¥ no —> RD16
F11
Contains letter ¥ no —> exit
F9

exit
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N O WO

bl e e et

NBRWNHHONIOCUTBEWNDE=O
"Yole]
8 &

QOO0OONOOODOOO0OO0O

=

(v) Check Variable Type Symbol

RH

0 (30000) Exit

SY5 A }

CJ6 RH10 No. of char, > 6 V¥ no—>RH1O
WA WAl ]

30003 RHO

SY2 FG24 F12

FGl11 UP3

UP2 UpP

SY6 A }

RHI2  RH17 Contains a point ¥ no —> exit
WA WAL )

SY2 FH10 F13

FH UP3

UP2 UpP

0 RH Exit

sY2 A

20023 RH22

KB RH24

20004 RH

KB33  RH24 Key word ¥ no —>exit
WA WAl

SY2 WB20 F19

WB15 UP3

UpP2 UupP

0 RH Exit

RH31

(w) Constants

CJ

0 0 Zero

0 1 One

0 0 Indicator

0 777

0 15 RCO

0 2 RC1

0 7 RC2

1 1

WL250 WL250 Limit of string
0 170

0 WL Write @0 in & 128 lines/in
0 01 A

0 31 Errors/prog.

0 5 Errors/sentences
CJ16
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~N oUW~ O

~NOoO U WO

IA
MJ
0

MJ
0

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

IA
RJ
RJ
PR
MJ
RJ
RJ
PR
MJ
CA

IA

RA
TP
1J
PR
MJ

LQ

(x) Print Text

up
0 UP4
30000 (30000)
0 (30000)
(30000) (30000)
UW15  UQ
UQ3 UQ4
UwW UW20
uP3 UW20
W3 UW20
A UW20
UW13  US
UP3 Us

0 UW7
UP3 0

us UP17
UW4 UW21

4 US

0 UW11
UP22

UQ

uQ (30000)
U4 US25
0 UW7

0 Uo5
ud  (30000)
) US25
0 UW10
0 ol
UQ10

Us

(30000) (30000)
Us UW2
UW5 UW22
UW20  US6

0 UWT

0 UP2
W23 6

UW6 UW16

}

(S

Start

Exit
Par,
Set up switch to UP

Set up N counter

6 char, word pick up

Shift up

Par,— Q

00 v 40 —US

gount?r = 8010
cr's

DOWN A
Exit

Shift up Up-down
switch
up

Exit

Shift down

Six char, pick up
Modify pick up

Set up 5 count

N counter

Shift up

Exit

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

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

DO bt bt ot e b
OB WNEFEO~NOULIDWND~O

IA
MJ
TP

RP
EJ

SA
LT
AT
(v
MJ
TP
CA

(y) Sentence CW to Reference List IZ

RA

0 (30000)
WL1 A

11 RA3
(20000) RA }
1z RAS

Q 17

11 25

0 A
RA13 RA11

0 0)

0 RA
WL3 1z
RA14

Exit
Line no, — A

Not in list — Exit
In list V

11=0 j n n
Sentence CW —> list

—>Exit
Constant

(z) Rewind all tapes

RW
0 (30000)
0 RW10

1 0

1 0

1 0

0 0

0 4 }
0 2

RW3 RW2

RW6 RW5

TN A }
RW14  RW15
RW5 RW7

RW2 TH3 }
TH2 TH

RW2 RW4

RW5 RW15

0 RW

RW22

Exit

Start

Parameter

Set up parameter
Modifier

Index

Set index

Set parameter
Set index

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

Change parameter

Return
Exit
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TH21

EX70

RW73

IA100
WB101
WW113
RR125
RE143
RF206
RB214
RW222
MF227
MB240
PC242
WE263
CC274
CE334
CF352
CD365
Vv375
CR402

(aa) 1105 Tape Handler Regions

Control Region

Exit

Rewind

Ignore Address

Build Write Code
Write

Read Subroutine
Reread If Parity Error
Read Forward

Read Backward

Rewind Region (Redundant - Not Used)
Move Forward

Move Backward

Print

Constants

Constants

Constants

Constants

Constants

Temporaries

Check for Zero Blocks
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IA
MJ
MJ
MJ

MJ
TP
EF
MJ
MJ
TP
EF
TP
RP
0S
EF
TP
QT
LT

AT

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

TH
20000
0

0
30000
50000
CcD2

0

0
40000
CD1

0
ccat
10005
CD

0

TH3
CES
41

A

CD
CE15
CRS
CC4
A
CCS
CCo6
CC7
CcCl10
CC11
CC12
ccat
CC31
CC32
CC30
CC33
CC34
CC35
Vv

0
TH47

(ab)

TH4
TH10
(30000)
30000
TH4
CD
CC3
TH13
TH10
CD
CcCc2
Q
TH16
CD3
CDS
Q
A
A
vv2
Vv
IA
CR
A
A
RW
RW3
MF
MB
RF
RB
A
WB
WB2
A
WB4
WB6
WB10
CC21
WW

1105 Tape Handler

Start - TCU2
Start - TCU1
Exit

Parameter

Test buffer 2
Set TCU2

Bypass buffer 2

Test buffer 1
Set TCU1
Bypass buffer 1

Set TCU bit in code words
Set normal bias

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

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

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

"A" _>A

A =2

"A" = 4

B—

Wwmwwm
W
5 OWN

|

Write
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HONOCOUBARWNDHO

—

HONOOMIhWNHO

—

IA
MJ

CA

IA
RA
MJ
RA
M
RA

RA
RA

CA

IA
RJ
TP
QT
TV
EF
RP
EW
RA
J
MJ
CA

EX

CE15

EX3

WB

OéOgOéOéOé

WB12

WW

RES
CE11
Vv3
TH3

0

10170
10000
WW6
Vv3

0

WW12

Exit

IA Set ignore
TH2 Exit
RE33

Build Write Code Words

CC25 A=2
TH41 —>B sec.
CC26 A=
TH41 —> B sec.
cc22 B=1
WW
CC23 B=2
WW
CC24 B=3
WW
Write

gEl } Set index

VVv3

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

CE12 Add. + 170g
WW4 No. of blocks
EX Exit
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Pt bt et ok et
N WD ONO U WD ~CO

IA
MJ
MJ
CC

CC
CC
RJ
TP
EF
ER

1J
ER
MJ
CA

RR

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

0 (AU

10000 (30000)
(30000) (30000)

Vv4 RR11
0 A

0 RR
RR16

Read Subroutine

Exit

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

One shot exit

Set index

Start reading
Read

RA (RS) RR11 CCl1
One block
I10A—A

Exit
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SN OO whN = O

A W= O

1A

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

MS
RJ

P
AT
EF

EF
1J
MJ
CA

IA
RA
P
TP

TP
MJ
CA

RE

TH3
TH3
CE4
CE6

RES
RR
RE10
RR
REL:

)

RR
RE15
RR
RE17

RR
RE22
RR
RE24
CF

RR6
EX2

RR6
CE1l0
Vv2
Vvl

30000
Vv3

RE43

RF
Vv
CE1l
CE1
CE2
CDh3

RF6

RR11

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

CC17
RR3
RR12
RE37
VvVl
RE

Read Fwd (Bwd)

——

Set address

Index = No. of blocks -1

Exit

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

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

Set low

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

Print error

Set normal

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

Set ignore add.

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

Set normal
No. blks.

Read Fwd

Set read fwd —VV

Set for read fwd

—> Read
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U W~ O

B WD~ O

O~NOo ULk wWNOHO

[

IA
RA
TP
TP
TP
TP
MJ
CA

RA
EF
MJ
RA

CA

RJ
TV
EF
TP
AT
EF
IJ
MJ
CA

IA

MJ
CA

RB
Vv
CE
CE
CE3
CD4

RB6

RW

Vv

RW5

MF
CE7
RES
CE7
0

(30000)

\'AY
0
Vv3
0
MF11

CE10

MB2

Read Bwd

cC20 Set read bwd—VV
RR3
RR12 Set for read bwd
RE37
LATA
RE —> Read
Rewinds

CC13 Rewind
Vv
EX Exit
CC14 Rewind w/interlock
RW1

Move Fwd
MF4 Set for fwd
RE1 Set index
IA Set ignore address
Cb7 Set low gain
A Set for fwd (bwd)
\'A's Set EF word
Vv Move 1 blk
MF6 n blks
EX Exit

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

O~NOWUBRWN—~O

[

bt et i
W~ OO DR WN ~O

IA
MJ
MJ
0

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

CA

IA
TP
RJ
MS
0

47
01
12
47
57
CA

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

PC

0

0
(30000)

PC2

CE13

CC1

PC2

(30000)
0

A
PC10
PCT
PC20

16300
04141
20574
12201
42040
WEI1

cC

10000
20000

COOOCOOO0O

400

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

pPC2
PC1
IA

60603
30603
20404
23406
40404

04000
04000

QOO OO0 OOO0O

;V__/

Print Out

Exit
Start
Par.= O address n

Set index

Set address

Print one word

Set for next word
Finished no — PC7
Exit

4 crs.

Index

"Can't ignore. Rerun.

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

One

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

Rewind w/interlock
Move fwd

Move bwd

Read fwd

Read bwd

Rewind

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

COOOOOoOOCO

IS RPN |

QO QOCOOOoOQQOOO

()
>

14
602
612
606
616
706
716
20
40

70000
10000
20000
30000
10

CC40

COO OO OO OCOO -

—OOO0O0OO

Move fwd
Move bwd
Read fwd
Read bwd

Write low and stop B
Write high

Write low

Write high

A =2
A=14

Mask off A
Mask off B

A
A
B
B
B

Honan
COMN H & N

To reverse read

Set index
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3 2.4 blk
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0 0 O -
wn>r=wnrF

[eNeNoNoNeNoRoNoReRN

Q

[ecNoNoNoRoN SN Nol o

~N O UL W~ O

Q
k=

Constants

CE

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

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

CCl16 RE37

0 17 Mask

0 170 12010

0 7777 v mask

1 0 1 in u

0 WE

CEl6

CF

CF1 12

12203 02204 A R E A D A

12120 31204 E R R O R A

15301 21401 ( PARTIT

04031 20424 Y A O R A S

12031 63620 P R O C K E

42574 24704 T ) v . A~ A

24013 01201 A'S T A R T

26031 20412 A F O R AR

12203 02224 E R E A D S

42040 40404 v A A A A

CF13

CcD

0 0 TCU bit

0 0 Set TCU bit to 1

0 0 Set TCU bit to 2

4 1 Move fwd 1 blk

14 1 Move bwd 1 blk

1 50000 Set normal

1 60000 Set high

1 70000 Set low

CD10
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W~ O
Noococoo -

Variables

O~Nowurih WO

—

IA
QT
TP
EJ
QT
TP
RP
EJ
70
77
CA

Vv
0 0 EF code word
0 0 Move fwd (bwd) 1 blk
0 0 Tape no.
0 0 Index (n blks)
0 0 Index 1 blk
VV5
Check for Zero Blocks
CR
CR7
A
CC4
CR10
A
20004
CcC7
07700
77700
CR11



(ac) Regions for 1103A Tape Handler

THZ21 Conirol Region

RR35 Read Subroutine

MB75 Move Backward

IA100 Ignore Address

WB101 Build Write Code
WW113 Write

RE125 Set Index

RA134 Reread If Parity Error

RF173 Read Forward
RB203 Read Backward
RW213 Rewind

MF220 Move Forward
PC231 Print

WE252 Constants
CF263 Constants
CC276 Constants
CE336 Constants
CD361 Constants
VV3T1 Temporaries
CR377 Check for Zero Blocks
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IA
MJ

MJ

MJ
TP
QT
LT
TP
AT

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

TH

0
CE15
0
30000
0
TH3
CES
41

A

CD
CE15
CR10
A
CCS
CCo6
CC7
CcC10
CCl11
CC12
cca7
CC31
CC32
CC30
CC33
CC34
CC35
Vv

0
TH34

(ad)

TH4
IA

(30000)

30000
THS
Q

A

A
Vv2
LAY
IA
CR
A
RW
RW3
MF
MB
RF
RB
A

WwB
WB2
A
WB4
WB6
WB10
CcC21
WW

1103A Tape Handler

Start

Set ignore address
Exit

Parameter

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

Set ignore address

—> Test for zero blocks
Op. code —A

Rewind —RW

W/interlock —> RW3

Move fwd — MF

Move bwd —> MB

Read fwd — RF

Read bwd — RB

"A" %A
A=2

A =4

"B" ﬁA
B =1

B =2

B =3
B=0
—>Write
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et

[ —

HO~NO WU WD -=O

O~ WL W= O

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

IA
RJ
TP

QT

EF
RP
EW

1J
MJ
CA

WB
Vv

Vv
)4
LAY
VvV

WB12

WW

RE
CEl1l
vv3
TH3

0
10170
10000
WWo
Vv3
0
WwW12

RE1
Q
Vv3
WWo
v
Ww7

(30000)

CE12
Ww4
TH1

Build Write Codes

}

}

"A" =9
—> B sec.
A =14
—> B sec.
B =1

B =2

B=3

Write

Set index

Start writing

Write blk
Add + 170
No. blks
Exit
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~NO U WN —=O

10
11
12
13
14
15
16
17

S wN—~O

IA
MJ
MJ
CC
CC
CC

RJ

TP
EF
ER

1J
ER
MJ
CA

IA
MJ

TP
QT
SS
LT
MJ
CA

RR

0 (30000)
0 RR7
Vv CC36
RR14 CD2
RRS CD2
(30000) (30000)
RR6 RR7
VV5 RR13
RR17 IA
CC37 Vv4

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

0 RR
RR20

RE

0 (30000)
TH3 V5
TH3 Q

CE4 A

CE6 17

0 Vv3

0 RE
RE7

Read Sub

Exit
Start (no
Reverse d
RA (RS)
RA (RS)
RS (RA)
One shot

rmal entrance)

irection

VV5 CC37

Set address

Set ignor
Set index
Start rea
Read

RA (RS)
One block

e
ding

RR13 CCl

I10A—A

Exit

Index to VV3

Exit

Set address

Index to

Exit
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~NSC g WO

10

TA

iA
RJ
zJ
RJ
ZJ
EF
RJ
ZJ
RJ
ZJ
EF
RJ
zJ
RJ
ZJ
TP
RJ
EF
RJ

MS
RJ

TP
AT
EF

EF
1J
MJ

MJ
CA

nA

RA
RR
RA2
RR
RA4

RR
RAT
RR
RA11

RR
RA14
RR
RA16
CF

RR6
CE10
RR6
CE20
Vv2
Vvl
30000
Vv3
30000

RA37

RR1
RA35
RR2
RA24
CDé6
RR2
RA35
RR2
RA24

~n-

Vi
RR2
RA35
RR2
RA24
PC2
PC1
CD5
RR2
IA
RA
RR2
IA

30000
CD5
RA
TH1
30000
RA32

Read Fwd. or Bwd.

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

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

Parity ¥ no —> RA24

Set low

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

Parity ¥ no—> RA24

Print PARITY ERROR
Set normal

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

Move fwd (bwd) 1 blk

RA (RS) VV5 CCl
Set normal

N blks

Exit

RA (RS) VV5 CE12
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~NO bW ~O

~N~No bR wNn—~O

IA
RJ
TP
TP
TP
TP
TP
RA
MJ
CA

IA
RJ
TP
TP
TP
TP
TP
RA
MJ
CA

RF
RE
CE21
CE
CE2
CE1l6
CD3
Vv

RF10

RB
RE
CE22
CEl
CE3
CE17
CDh4
Vv

RB10

RE1
RRS
RR14
RA31
RA35
Vvl
CC17
RA

RE1
RR5
RR14
RA31
RA35
VV1
CC20
RA

Read Fwd.

Set index and address

Set for fuwd.

Read Bwd.

Set index and address

Set for bwd.
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= w = O

o~Nocuhh WO

o

Rewinds

IA RW
RA VV CC13 Rewind
EF O (A"
M O TH1 Exit
RA VWV cCl4 Rewind with interlock
MI O RW1
CA RW5
Move Fwd.
IA MNF
TU CE7 MF 4 Set for fwd.
RJ RE RE1 Set index
TV CE7 IA Set ignore address
M 0 MF4
TP (30000) A Set for fwd (bwd)
AT VV LAY Set EF wd.
EF O Vv Move 1 blk
IJ w3 MF6 N blks
M O TH1 Exit
CA M1l
Move Buwd.
IA MB
TU CE10 MF4 Set for bwd.
MJ 0 MF1 —> move fwd.
CA MB2
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O~NOoC U wh—~O

[

et e
= OO U WwN~O

IA
MJ
MJ

TP

QT
ST

SP
PR
SS
ZJ
RA
1J
MJ
RP
PR

CA

IA
TP
RJ
MS

47
01
12
47
57
CA

1A

47
20
46
25
15
01

04
20
o7
CA

16300
04141
20574
12201
42040
WE1l1

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

(30000)

PC16
30000
Q
A45
PC20
PC7
32

A

6
PC13
CE14
PC7
PC
PC3
PC4
0

pPC2
PC1
IA

60603
30603
20404
23406
40404

12

02204
31204
21401
20424
63620
24704
01201
20412
02224
40404

}

Print Sub.

Exit

Start

Par. = 0 address n
Set index

Set address

Print one word

Next word

Finished ¥V no — PCT
Exit

Index

"Cannot ignore. Rerun”

»AC A NNO
T A I G N O
R E Vv . A A
AR ERU N
N A A A A
£ R E A D A
E RROURA
( PARTIT
Y A O R A S
P R OC K E
T ) vV . A
A'S T ARTT
A F 0O R AR
E R E A D S
vV . A A A A
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Q

>

EOOOOOOOOO\I

g oo
> Wn wn

a
>

cC

0

0
10000
20000

0
1
04000
04000

—HO 00000000000 OOCOHHOOOODOOOOO

CC1
CC1
CC1
CC1

MF7
RA25
7
170
77T

CE12
CE12
RA31
CcC37
CC37

Zero
One
Bypass no. 1
Bypass no. 2

Mask off op. code

Rewind

Rewind with interlock

Move fwd
Move bwd
Read fwd
Read bwd
Rewind

Rewind with interlock

Move fwd
Move bwd
Read fwd
Read bwd

Write low and stop

Write high
Write low
Write high
A =2

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

[ T I T}
WM

To reverse read

Set index

Set RR14

Set RA31

Mask no. blks (read)

Mask servo n

No. of blks - 1 subtractor

Mask

12010
v mask
1 inu

Set RA35

Set RR5

404

0.

fwd
bwd

fwd
bwd

wWwN =O

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



(&) BN SN NS ) ~N OB LWN=O

bt ot
MHONOC WU WND-O

QAP NN D
> >

COOCOoOOCOH
=

(@]
>

QT
TP
EJ

QT

RP
EJ
QT

70
e
CA

[eNeNoNeg!
(e}

1SN

Y b et e e DN

D10

EOOOOOOE

o

CR
CR11
A
CC4
CR12
A
20004
Ccc7
CC4

0
07700
77700
CR13

—_—0 o0

50000
60000
70000

Tape bit

Move fwd 1
Move bwd 1
Set normal
High
Low

blk
blk

Don't Punch Variables

> NeNoNoNeNo)

EF code word

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

Index (n blks)

Index 1 blk

Address

Check for Zero Blocks

A

A
TH1
A
A
CR7
TH1
A
30000
0

0
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Fl

F2

1A

65
26

01
54
o4
32
34
45
o4

43
65
01
01
31
01
50
66
45

65
26

01
01
46

01
65
34
66
24
26
30
30
01
54
31
01
50
66
45
CA

(ae)

FA
FAl
30506
30017

01253
30016
66210
34506
66330
30730
27010

22010
66010
01010
01010
01663
65305
26300
01263
30272
FA26

30506
30017

31345
65734
21017

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

Error Prints of Translation Subroutines

24
63050
T

03151
56624
12530
50171
12401
17151
10117

15430
10101
10101
10151
33465
06630
15051
33026
27777
26

63050
77T

46566
72551
7T

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

aw X zZDTHIbpun— PERHOQOIXIDOOOQW

>

RHEzZzDbmobmEAQE3HWOVD
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F3

F4

F5

1A
40
47
33
30
22
66
33
50
01
01
01
26
27

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

CA
IA

47
33
05
30
34
65
o4
10
65
26
29
01
0

FB
FB1
51543
24500
54545
01015
01513
34650
66305
50516
01010
01010
33302
22777
FB16
51543
24500
30545
01663
92545
47220
54302
52302
26246
65220
51325
50516
30244
01010
30735
65305
26300

FB40

FD
FD1
51543
24500
01653
50263
50016
01525
24472
04066
30506
30015
30540
7777
0

14

00166
11001
15465
43065
10166
16530
02630
60101
10101
10101
64530
77777
22

00166
10510
45154
33465
13254
10154
42701
63431
63451
10152
42447
60126
53027
10101
15027
06630
17777

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

M 0O R E A
H A N A 5
E R R O R
. A A R E
T A O F A
H I S A S
N TE NC
A NO TA
A A AN A A
A A A A A
C HE C K
D . 7717777
M 0O R E A
H A N A 2
A E R RO
S A T H I
A P R O G
A M . A A
E R E A D
S P E C I
I C A T I
NS . A A
R 0O G R A
A N O T A
H E C K E
A A A A A
B E Y O N
A S E NT
N C E A 77
line no.
M O R E A
HA N A S5
2 A S E N
E N C E S
I NA T H
S A PR O
R A M . A
5 1 3 T H
S E N T E
C E A NU
B E R A I
A T7T 77 77 77
Line no.

407

Db swnwnpDA

~NmD>
-~

:in:c:c>::<5sg momMPbomowm ™=

2D~

~Nw»n =
-3



Fé6

F7

F8

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

50
01
65
34
70
46
31
o1
01
30
50
01
33
ol
34

22
45
50
30

CA

IA
40
47
33
01
26
34
24
32
01
01
01
66

40
47
33
30
47
34
01
24

CA

FD17

67472
51310
67256
52663
24543
30650
67502
50650
32543
54016
01100
01100
01657
46010
65017

01017
34503
01633
50263

FD44

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

FE20
51543
24500
01273
24460
50660
26515
50662
0

0

0
FE32

25

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

15154
20151
05066
00177

16

00166
10405
45424
46501
14651
03201
06601
10101
10101
15065
62201

12
00166
15150
02634
15251
13450
06566
20101
0

0

0

N U MB
A O F A
S U B S
I P T E
V A R I
L E S A
F U N C
0O NS A
A G R E
E R AT
N A 5 1
A A5 1
H A S Y
O L A A
I S A 717
Sym.
A AW
K I N G
N A S E
E N C E
Sent
M 0 R E
H A N A
A C H A
C T E R
I N A F
A T I N
P 0 I N
A A A A
A A DA
A A C O
T A N T
Constant
M O R E
H A NA
E A D E
M AL A
I N T A&
A C O N
A NT .,
Constant
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F9

F10

IA
40
24
27
66
51
65
66

40
47
33
26
66
50
27
66

01
01

CA

FF
FF1
65656
012635
24506
50662
01240
66305

FF13
351543
24500
33245
30546
01313
01525
01265
24506
01010
01010
0

0

0
FF30

11

74730
15065
60126
43450
14630
42201

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

0

0

A S S U M
D A C O N
T A NTA
O N T A I
S A A AL
T T E R
Constant
M O R E A
H A NAZE®
C H A R A
T E R S A
N AF I X
D AP O I
T A C O N
T A N T .
A A AN A A
A A A A A
Constant
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F1l1

e

no

TA
1A

40
24
47
34
01
01
01
24

AN
av

47
33
26
66
50
24
73
47
01
01

CA

jn¥al
ro

FG1

01273
24460
50660
31347
52513
26515
50662

wr1o
1VUdla

51543
24500
33245
30546
01702
25463
52300
25514
01010
01010
0

0

0
FG27

10

02634
15251
13450
23027
45066
06566
20101

158
LJ

00166
11101
42426
50134
45434
00166
16573
62201
10101
10101
0

0

0

B> =

DbhbExrPzRlOI=

410

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

DHHOZO0 M

DR HHODY



F13

F14

F15

FH
FH1
24543
30016
01657
46012
24345
01525
22010

FH12

51016
30502
67472
51500
66305
31514
34503

FH23
34656
01702
25463
46342
73015
34503
31675
51506
27015
27310
54246
65013
25302
01010
01465
01017
34503
01653
50263
0
FH47

10

42425
67352
34725
65150
06501
13450
17777

10

53050
63001
53054
16530
02630
64651
20101

24
60151
45434
06521
595424
45167
06521
02666
50124
26530
15152
63451
32465
65147
166351
15032
15154
20151
05066
00177
0

HPRROMmr <

=pDZ2Z2p212

ombzmaz~rDR=oDrm
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F16

F17

F18

-
O~No Uk whr+— O

TA

E Y

40
66
50
25
40
50
01
50

01
46

=

40
34
30
47
30
30

COOOOOCO
ot

Q
>

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

0

0
01777
0

0

0
FI27

W= -
O = O
— > o
wnwn >

bz =

noOo
N D
~N=zZbm

M m= -

Qo=
Do
Dme DO

1st sym.
A AN TTTT7

2nd sym.
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F19

F20

1A
40
45
54

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

NO1
30730
27210

21016
01246
70245
46302
NO11

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

7
17151
17777

76530
50124
43424
27777
17

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

wDop> o

2 =0

Oz~ a>» -
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~NO R LWN-O

M= O

IA

TP
MJ

MJ

CA

IA

CA

MJ
TP
AT

RP

™

aa

TP
RP
TP

RJ
MJ
74
65
02
71

CA

(af)

oT

0
10000
OT7

0
0Té6

10024

TTRY A
viraix

UB15
UB16
10142
UB14
WT13
GT2

74747
66543
51676
00103

UB20

Set IN for Five or Seven Uniservos

30000
0T4
N
0T
N
0T

0

0

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

Puts 0 3 0 into TN when MJ1 is set.

Set up Translation Output Tape

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

Puts 20 lines of Z's into title block

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

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

Writing title block on either tape 3 or
tape 6.

Jump to exit

TR I NG
0 U TS A

414



IA
MJ
TP
YA

DV
ZJ
RS

AT
RJ
MJ
71

CA

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

WT
0
Uz2
WT
VN
WT14
WT7
Q

Q
WT13
GT2
0
00103

0
0

WT16

30000
s )
WT3

A

Q

WT6
WT15

25

GT3 }
GT

WT

VN

170
1

Has error routine been referenced?

No. of lines to A

No. of blocks to Q

Is remainder zero?

If so, reduce no. of blocks by one.

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

Standard parameter for use in gen. tape
handler.

No. of lines to a block.

415



(ai) Put Referenced Sentence Number in List IZ

—
HONO WO WD~ O

P

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

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

IA iX

MJ O 30000

™ A 1X46 Line no. to storage.

T o . } Is 11 < 00 20454 004542

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

EJ 1z IX

RA  IX47 IX36 Counting excess line no. referrals.

MI O IX

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

TP IX46 A

RP 30000 IX15 Is line no. in ref.

EJ Iz IX

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

RA 11 I1X37 Adding 0 2 2 to 11,

TJ  IX40 1X25 Is 11 € 0 20454 4542

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

RJ  UP2 UP exceed 150.

R UZ Uz1 Referral to string-out error routine

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

MJ 0 TX

RA I1X26 IX33 IZ + n—> v of N1

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

V.  IX26 1X31 Subsequent address of IZ list is

RA IX3l 1X36 cleared.

TP  IX35 30000

MI O IX

0 0 1z

0 IX41 3

0 0 0

0 0 1

0 2 2

0 20455 455

54 30313 05430 R E F E R E

50 26302 70146 N CE DAL

34 50306 50130 I NE S A E

72 26303 02701 X C E E D A

04 10037 777UV 1 50 A A A

0 0 0

0 00000 O

CA IX50

416



IA
MJ
RJ
MJ

TP
TP
TP
TP
TP
LQ
QT
RS
SJ
ST
SJ
TP
ZJ
RA
LQ
RA
1J
RS
MP

LQ
RS
LQ
SP
SA
0A
1J
MJ

;OOOOOOOOOO

ol eNeNoNol-c

RS51
RS51
RS51
RS52
RS54
RS4

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

RS43
RS42
RS43
RS3

RS3

RS46
RS42

eleRoNoNoNeNo]

WO oo

S55

(aj) Excess-Three Decimal to Octal

RSS

30000

RS3

RS42
RS43
RS44
RS45

RS41
RS47
RS16

RS20

RS2
RS53

RS41
RS12
RS42
RS54
RS31

RS53

RS3
RS33
RS2

3

o»—mo;:;w«nooo

M M e

Entrance

Alarm exit

Exit

Output

Input

Clearing output

Clearing digit counter

Clearing decimal number accumulator
Setting index 5

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

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

Count-of-digits zero check

Count of digits
Accumulation of decimal digits in one line

Computing and performing initial shift on
line of decimal digits.

Computing index of octal conversion

Decimal-to-octal conversion

Jump to exit

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

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

Set at start to 6

Mask

Subtrahend to convert from excess three

10

Zero constant

Index constant

Constants

417



(ak) Excess-Three Decimal to Floating Point

IA GG

MJ 0 GG6 Entrance

RJ 0 0 Alarm exit not used

MJ 0 30000 Exit

0 0 0 Fleoating peint output

0 0 0 . .

0 0 0 Input in excess—-three decimal

o CF2 ce Set indexes
TP CF3 CC1
TP CF6 cc2 Set divisor at 12
aroc n’Per\v}znnn ctnrano
j1 94 FRVLVAV e) AV vaiCal O pP2aCls O WOIrKing S§tléragc,

RP 100046 GG113 } Clenr 6 nl

B bt bt et pmed e el pd et

O~ UM WNHHFONOWUIEd WD —=O
(=]
]

CF13 CcC3 CC3-CC11
TU GGl6S GGl5 Put GG4 in u part of GG15
TV GGl64 GG33 Put CC13 in v part of GG33
" LQ GG4 6 Mask out character and put in CC12
QT CF cC12
RS CCl2 CF1 Subtract 3
SJ 6621 GG24 Below zero end-of-digits check
21 TP CC3 A Test for zero number of significant
22 AT cc4 A digits
23 ZJ GG66 GG162
24 EJ CFl6 GG56 Test for decimal point
25 ZJ  GG30 GG26 Test for zero
Assembly 26 P CC3 A Zero in CC3 counter causes zero in CCl2
of digits | 27 ZJ GG32 GG35 to be bypassed as a non~significant zero
before in count.
decimal 30 RS A CFé6 } Test for above-9 end-of-digits
point 31 SJ G632 GG21 character
32 RA CC3 CF3 Count of digits before decimal point
33 TP CCl12 CC13 Storage of digits in consecutive addresses
34 RA GG33 CF3 Modify previous v to next address
35 1J CC GG15 6-character index jump
36 1J CCl GG40 2-line index jump
37 MJ O GG64 Jump to conversion at end of input
assembly
40 TU GGl66 GG15 Set u of GG15 to GGS for second input line
41 TP CF2 CC Restore 6-character index to 5
L 42 MJ O GG15 Jump to assembly of second input line
43 TP GGl5 GG44
4 0 0 0
Assembly 45 QT CF CC12
of digits| 46 RS CCl2 CFl
after 47 SJ G621 GGS0
decimal 50 RS A CFé6
point 51 SJ GG52 GG21
52 RA CC4 CF3
53 TP GG33 GG54
34 0 0 0

418



55
56
o7
60
61
62

Conversion
of all
digits

to an octal
number con-
tained in ¢
CC7 and
CC1o,

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

63
64
65
66

(67

70

71

72

73

74

75

76

77

100

Lo1

102

103

104

105

106
107
110
111
112
113

114
115
116
117
120
121
122
123
124
125
126
127
130
131
132
133
134

135

RA
1J
1J
MJ

TP
MJ
TP
AT
ST

TP
MP
AT
LT
LT
TP
AT
RA
1J

ZJ
EJ

ST

1J

Mp
TP
MJ
TP

TP
ST
MP

SP

SA
DV
TP
EJ
MJ

TP
SP
SA
SF

AT

GG33
CC
CC1

GG166
CF2

CC3
CC4
CF3
cC7

CC10
CcC13

10000
cC12
CC1
GGT2
CC11
GG167
CC4
GG104
CF7

CF3
CC11

CFé6

CF11

CFo6
CC3
CC

CC7
CC5S
CC10
CC2
CC4
CF7

CC26
CC26

CC7
CC10

CF10

CF3
6643
GG61
GG64
GG15
cC
GG43

CC11
CFé6
CC1
CFé

CC12
CC10

CC7
CF4
GG67
GGT2

G132
GG113

CC1l1

GG110
GG114
cc2
CC2
GG106
cc2

CcC
CF1
CC5
44
GG122

CC26
GG127
GG130
105

GG134
44

CC1

cC

419

}

}

Computing index CC1l1 for octal
conversion

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

Test for 11 digits after decimal
point

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

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

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

Octal number —> A with proper shift.

Division by power of 10

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

Final converted-to-octal number A

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



136 TP cc Q If round-off caused a carry-over
137 QJ GG140 6G143 from first significant digit 1
140 10 cc 33 5 —>CC6 and shifting is altered.
141 TP CF3 CCé6
142 MJ 0 66144 4
143 L) cC 34
144 TP CF12 Q L Assembly and insertion of mantissa
145 QT cC cC into output line.
146 TP CcC GG3 {
147 TP cco cc3 [ccce) + 243 - (cc5) + K] shifted
150 RA CC3 CF5 to position of characteristic and
151 RS cC3 CC5 P put into CC4
152 SA CC1 33
153 TP A CC4
154 TP cc1 A ¥ If k = 45g, both characteristic
155 EJ CF14 GG162 | and mantissa = 0,
156 1J CF14 GG160 If 45g> k, 110g is subtracted
157 RS CcC4 CF15 from CC4
160 RA GG3 CC4 Final assembly of non-zero float-
ing point number.
161 MJ 0 GG2 Jump to exit.
162 TP CF13 GG3 Clearing output line to zero
163 MJ 0 GG2 Exit
164 O 0 CcC13
165 O GG4 0
166 O GG5 0
167 0 CC13 0
CA GG170
IA CF
0O o0 0 77
1 O 0 3
2 0 0 5
3 O 0 1
4 0 1 0
5 0 0 243
6 0 0 12
7 0 0 13
10 O 0 200
11 13 51035 56400
12 00 07777 77777
13 0 0 0
14 O 0 45
15 11 0 0
16 O 0 17
CA CF17
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Sequential Uses of Working Storage CC

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

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

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

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

7 AL in octal conversion,

10 AR in octal conversion.

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

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

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

- O

IA
MJ
TP
TP
T3

RP
EJ
RA

TP
SP
MJ
SN
SA
MJ

CA

IA
TP
TU

RP

SN
SA
MJ

RA
TJ

RJ
RJ

MJ
RA
TP
SP
AT

QT

LQ
MJ

CA

IA
00

(al)

GW

0

A

10
FX
FX12
21000
CL

FX13
FX3
FX3
FX11
GW16
FX12
10

30000

ZS27
P2

FX2
2520
FX12
10

FX4
FX5

FXé6
25830

FX
21001

Assign Constant Call Word

30000
FX12
A ]
s J
.
GW13 |
FX2

b

GW
17
0
2522

A
Z82

7S7 }
754
17

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

25
GW
CL

01001

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

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

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

(- jo=(n - r)J—€>\

-3, ¢ =-n] + [J, n] = r—> (&),

Constant —> A

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

Test if constant is in list CL.

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

n —> (2520),

Counter 10 increased by 1.

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

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

(n + cl) —>(Z526),

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

(r + 66779)—4> a

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

Call word formed in Qy

Parameter for error print-out: too many
constants

Threshold constant for check on size of
CL.

422



OO

LW N~

10
11
12
13

(am) Close VARY

- O

~N oUW

10

12
13
14
15
16

17

~No bk wNn— O

10

12
13

IA
MJ
SP

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

MJ
CA

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

66777

77T
51510
73012
66245
21000
0

0
FX14

VE
0
Vi1

VI2
VI
30000
WL1
RA

VI2
VI2
VI3
WL3

VI3
30000

VE20

VG
VG21
VI3
30000

VI3
30000
VI

VH
30000

VL

14724
65150
06665

File Item

VG2
VG3
17
30000
VG5
VH4

VI3
VG11

VIi4
VH2

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

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

and Variable List File Item

Are there any unclosed items in the Vary
File?

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

No, so reference Routine A and then exit.

(ry)— 2@

(Y)—p

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

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

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

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

Record address (@) + 1 into temp 1.

Set index to no. of WITH words.

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

IJ
RS
TJ
SA
TO

QJ

SP
TJ
MJ
CA

VIi4
VI
VIl
VH

30000
VG15
VI
30000
WL1

V627

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

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

No. Is the current sentence number >

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

IA VH
0 0 1 1
1 o0 2 2
2 0 3 3
3 40 0O 0 JUMP flag
4 60 0 0 RESUME flag
CA VHS
IA VI
0O o VF1 VF1 a
1 0 VF1 VF1 B
2 0 VF1 VF1 Y
3 0 0 0 Temp 1
4 0 0 0 Index
CA VIS
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A WHOOOHWWAEDDONRBROO~RO~DMNNDNKFINDW

(an)

FC

60000
40000
60000
70000
20000
40000

40000
20000
60000
20000

30000
40000
30112
60000

60000
20000
60000

30000

LNnNNnnN
AV AVAVAVAV)

20000

60000
30000
50000
40000
20000

12412
40000
40000

20000
20000
60000
10000
70000
60000
30000
50000
50000
20000
60000

Flex Codes for

eNoNoNeoloNoloNeoloNoNoRololoNololoNeleo oo NololesRolololo oo oo lo oo lolololelolol ool ool

XS3

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

9L
~U

27
30
31
32
33
34
35
36
37
40
41
42
43
44
45
46
47
50
51
92
53
54
35
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p

S
S

rint Text

uperscript minus

pace

minus

Nole-JEN Ne WJ) BV AN Sl N o)

S
G
0
S
C
P
S

(o=l g

HI QT MmOoOO

S
S
1
S
S

absolute value I
closed parenthesis )

J

K
L
M
N
0
P
Q
R
S

uperscript /
tr >

pen parenthesis (

uperscript 3
omma ,

eriod .
emicolon ;

uperscript 5
uperscript 8
sr <

uperscript 2
uperscript 4

uperscript 6



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

OGO W R
15N w o

SN RN W W

Q
x>

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

COO0OO0O OO0 OOCOOoOOCOOOO

56
57
60
61
62
63
64
65
66
67
70
71
72
73
74
75
76
a
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Superscript 9
Superscript 0
Superscript

Superscript °

E<<CH W+

uperscript 7
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SETUP
AND
DRIVER

CODE PICK
UP AND
SORT

INTEGRAL
PART

HFONO A WND = O

=

—
[\&}

~No bk wpm—=O

10
11
12
13
14
15
16
17
20
21

~No s wNn e~ O

10

12
13

IA
MJ
MJ
MJ
00
00
TV
MJ
TV
MJ
TP

MJ
CA

IA

RJ
RJ
TP
TP
TP
TV

TV
TV
TV
1J
RJ
TP
EJ
EJ
MJ
CA

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

DR
RC6

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

DR22

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

(ao) Line Number Processor

LN5
LN7

30000
30000

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

30000

PA30
PA30
LN2

MR4
30000
30000
30000
PAll
30000
MR16
MR3
MR13
MR22

Set alarm switch to Case I

Process line number

Set alarm switch to Case II

Process line number

Enter here after alarm print
1tnut

input line number in o1
Input line nupm in o

and put
line.

T4 “ulp

Exit

Preset ".AA" one shot switch

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

Preset 2-point distributor

Prestore output word.

Prestore master counter

Set up line number in temporary

Set Exit 1 to master counter

Set Exit 2 to period routine

Set Exit 3 to integral part =0

Set Exit 4 to integral part # 0

Set ADD/NO ADD switch to NO ADD
Master counter

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

ALARM 4

Input line number O0.K., exit.

Shift line number 6 and pick up next
character in A

Exit 1 A, ¥,(, )

Exit 2 .

Exit 3 O

Alarm 1: ILLEGAL CHARACTER

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

ST Exit 1 to "4 " routine

I 3~Point Distributor
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PERIOD
ROUTINE

FRACTIONAL
PART
ROUTINE

SPACE
ROUTINE

14
15
16
17
20
21
22
23
24
25
26
27
30
31
32
33
34
35
36
37
40
41
42
43
44
45
46
47
50
51
52
33
54
55

56
57
60
61
62

63
64

66
67
70
71
72
73

uc22

RC4
RC4
UCl1

WS1
WS2
WS1

RC10
RCS
RCS
RCS

MR74

MR22
MR 24
30000

6

LN3
30000
MR16
DR14
MRS
MRT
MR16
30000
DR14

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

LN3
WS1
WS2
DR14
WS1

WS2
DR14
MRS
MR7
DR14

WS1
Q
LN3
DR 14
MR3
MR 4
MRS

MR7
DR14

429

IIJ

III

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

Output and

exit

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

III Set Exit 3 and 4 to Alarm 2

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

Output —A

Add .

Add A

Add A and replace in LN3

Jump to master counter

Set Exit 1 toAroutine

Set Exit 2 to Alarm 4

Set Exit 3 to fract. part

Set Exit 4 to fract. part

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

I } 2-Point Distributor

11

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

Mask digit into LN3 = Output

Clear TEMP

Set Mask

Jump to master counter

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

Set Mask

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

Is this digit zero? Yes,—» master
counter

No: add digit to TEMP

Mask —> Q

Mask digit or digits into Output

Jump to master counter

Set Exit 1 to master counter

Set Exit 2 to Alarm 4

Set Exit 3 to alarm 4

Set Exit 4 to Alarm 4

Jump to master counter



IA RC
0 O 0 MR17 Sets ADD/NO ADD switch to ADD
1 O 0 MR21 Sets ADD/NO ADD switch to NO ADD
2 0 0 MR67 Sets Exit 1 to A routine
3 0 0 PAl6 Alarm 2 entry
4 0 0 PA23 Alarm 3 entry
5 0 0 PA30 Alarm 4 entry
6 0 0 MR31 Sets add ".AA " one-shot switch
7 0 0 MR43 Fractional part routine entry
10 O 0 DR14 Sets Exit 1 to master counter
11 0 0 MR10 Integral part entry # 0
12 0 0 MR11 Integral part entry = 0
13 O 0 MR 36 Period routine entry
14 0 0 PA3 Case I alarm switch
15 0 0 PAS Case II a’arm switch
CA RCl16
IA UC
0 O 0 0
(1 0 0O 3 0
2 0 0 4 1
3 0 0 5 2
4 0 0 6 3
5 0 0 7 4
EXCESS- 6 0 0 10 5
THREE 7 0 0 11 6
CODES 4 10 0 0 12 7
i1 0 0 id 8
12 0 0 14 9
13 0 0 22 .
14 O 0 1 A
15 O 0 77 i
16 O 0 17 (
L 17 O 0 43 )
20 O 0 77
21 O 0 7700 } Masks
22 0 0 777
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23
24

~NoubhwNn— O

10

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

1010
1012
UC25

WS
30000
30000

30000

30000
WS4

PA
Uz0

WA

LN4
CcD
Up2

PA2
LN4
CD5
Up2

PA2
LN4
CD17
up2

PA2
LN4
CD31
UpP2

PA2
LN4

CD
UPd

PA3%

10100
20101

30000
30000

30000

30000

UZ1

WA2
PA2
CD3
UP3

PA2
PA
CD15
UP3

LN11
PA
CDh27
UP3
up
LNI1
PA
Cbh42
UP3
up
LN11
PA
CD54
UP
Up
IN11

(> o
D g
- >
> o
> o

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

Holds mask for inserting fractional part
of digits

Master counter (set to 6)

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

Alarm comment 1

Print (alarm 2 entry)

Alarm comment 2

Print (alarm 3 entry)

Alarm comment 3

Print (alarm 4 entry)

Alarm comment 4
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11
12
13
14
15
16
17
20
21
22
23
24
25
26
27
30
31
32
33
34
35
36
37
40
41
42
43
44
45
46
47

IA

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

CcD

CD1
30506
30010
01010
01017
CD6

46463
01263

Vaimvo

26663
50016
30502
67472
s
01010
77777
CcD20

72665
50663
46012
66650
65305
26300
25305
01010
s
CD32

72665
54242
50244
32346
50016
30502
67472
77777
01010
7777
CD45

46463
01653
50263
01653

29454

Umava

05401
53050
63001
53054
77717
10101
7T
11

42401
03254
73432
13450
06630
15067
40117
10101
77777
12

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

03224
05367
00134
05066

o
Q

Iepaw

(a1 e}
GWZODFQDDMMm
D

&>

wwepb2Z2HEHE -
[

DmOQnHEC =
=

D cmz=a=®xo
> =zDHE22H3

@

>=zDbr o
5

ZOorrHwgewppbzHAHHORIMygweDEZDbHPHA
nanrd
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=]
4]
[ad
[}
L]

T

DE@En>H

S>> =2
S>>~

o+ >

=zpHaOr

D
B mwawnmma

arameter

D
D waunHraxm® pDopzbo @

]

®

mEmm D

=3

>
>

mEEo e Q

g

mEmn > DhzHRHOP

2o @

AmD>zDo-D

DO Z>0 =
\W—J

D~co@mzOX >

-

Heading

Input Line Number

Comment 1

Input Line Number

Comment 2

Input Line Number

Comment 3

Input Line Number

Comment 4



51
52
53

33

30
67
17
01
43
CA

50263
47253
Ty
01010
s
CD56

00150
05401
77077
10101
7T

VD/\C:m
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Input Line Number



b. Translators

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

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

Dimension String-out No. 1 is entered when Dimension Statement occurs as the
l1st Sentence of a program. The routine uses the information in the dimension
statement to assign a drum address and call word for each variable, and to
build a file for each variable. Each file is added to the Dimension List.
When End of Sentence is encountered the routine exists to Dimension String-out
No. 2.

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

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

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

of errors are detected:

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

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

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

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

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

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

routine prints: ILLEGAL SYMBOL SEQUENCE FOR VARIABLE '_ _ _ °
If a modulus for a variable is less than 2, the routine prints:
DIMENSION OF VARIABLE ' _ _ ' IS LESS THAN 2.
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When an error is found for a variable, the symbols following the variable
are ignored until a new variable name is found. A file containing only

the variable name, drum address and call word is added to the Dimension List.
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Dimension String-Out No. 1 Flow Charts - Page 1 of 6

Start Clear TF thru Set initial Set initial | clear counters Set u & v of _,®
TF6 drum address call word L, 2,&3 TF to 3

C Set exits A to A, Set exits C D, Set exit G _@
B toB and E to Cl'Dl'El to G

1 1

Test: Is 1lst char. Test: Is letter\ Yes
a letter? I, J, K, L, or M Exit I
- ~A
__.)@ N0 Exita = _ 1
Test: Is 1st chard . . T L | bol
Test: Is symbol Test: Is symbol est: 1s symbo
a decimal point or YWNo [ °© ( ?S yn No ¢ y No a, or ; ? No
digit? a a ) 2
E
-1 /C /Dl -1
Yes . < 71 e . e
l__, Exit B Yes Exit <, Yes Exit < Yes Exit << g
NN C ~C c > SN
B, V9 ~D, NE

Test: 1Is symbol\ po
Exit I
a 40.?

Yes Exit
’ G




15197

Check

Put variable

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

Set Exits B,C,D,

and E to 12

variable

FOR VARIABLE. ..

. Set Exit G to
G2

Set Exit A

to A1

Test:

_,@

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

Is sub- "\ Yes| adqd 1 to
script cntr, £ 37

subscript cntr

-—>

“(19)

for 3rd

”"
@

subscripts

4th

1st subscript ;(Ei)
Distributor|opg
1

"

&)

2
®



6tl

7

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

Shift subscript
left 17 places
in A

(: ) | Store A in temp,

?

Store subscript in
temp + 1 and in
TFSy

Increment u & v

and in TF4u

of TF by 1

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

. |Set Exit B to Bl

Set exits D and
E to D2 and E2

(Subscript) (Temp)

to temp and to TF4,

(Subscript) (Temp +1)

to temp + 1 and to [—>
TFSy

Shift subscript left
17 places in A

Store A in temp + 2
and in TF35;

®

Store subscript in

(Subscript) (Temp + 1)

(Subscript) (Temp + 2)

(Subscript) (Temp)

&

TF6y to TFoy to TF5, to A

Insert name of Print: Too many
. . S i

variable into subscripts for et Exits B, | ]Set A to
print variable. .. © D.&E to I Ay




ory

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

C)

Set Exits A &

D to A1 & D1

Set Exit G

to G2

P

Set Exit B Set Exit C (:)
to 82 to C1
Test: is modulus Yes Set Exit E
(temp) 2 2? @ 2 to E
3
No ::
- Print: DIMENSION

Put name of vari- OF VARIABLE IS
able into print LESS 9

7

Set Exit B
to B2

Set Exits D and
E to D

1 and E1

?

Set Exits A, E,

and G to Al'El'Gl

>(3)

Check:

has vari- Yes Insert name of
> variab}e into
into TF2? print

able been inserted

No C)

—®

Print: ILLEGAL
—> SYMBOL SEQUENCE
FOR VARIABIE...




18%%

Dimension String-Out No. 1 Flow Charts - Page 5 of 6

Set no, of words in

Exit

7

Dim, List into 1loc.
6

Print: ILLEGAL

SYMBOL SEQUENCE

T

—®

" to CR - Dimension No, 2 Stringout.

Illegal

Test:
able been inserted
into TF2°?

has varl—: Yes .

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

L¥0

L

Test: Is no. of Yes
call words < 5127

Add 1 to no.
of call words [
assigned

Add (TF) to no.

of words in Dim.
List

Put no. of sub-

scripts into TF4,

No (::)
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Dimension String-Out No. 1 Flow Charts ~ Page 6 of 6

Add temp. to TF1
to form next drum
addr.

Test: 1Is more Yes
space available -—"*<::>"’

in drum?

Set subscript
distributor
for subscript 1

Set next all

word into TF3

No

* @)

Set u & u of
TF to 3

Clear TF2 and

TF4-6

Clear sub-

script counter

Clear

temp.

Print:

VARIABIES RE-
-
QUIRE TOO MUCH STORAGE

Print:

TOO MANY

VARIABLES

S Exit



E3

C2

RE
RE
RE
RE
RE
RE
RE
RE

DY4400
DT4424
DU4502
DV4564
DW4622
DX4643
DZ4707
CR5075

Dimension String-Out No. 1

String-Out Subroutine Regions Are Needed to Assemble This Tape

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

RJ
RJ
s
TV
MJ
RJ
RJ
v

RJ
MJ
RJ
RJ
TV
MJ
CA

DV
10007
DZ
DZ1
DZ2
10003
Dz
Dz22
DX
DX16
DV17
DY2

0
DW16
DW16
DW16
0]

DW15
DU
DZ24
DZ24
0
DW15
DX
Dz24

DY2
0
DW7
DU
Dz24
0
DV36

Dv2
TF
TF1
TF3
DVé6
DZ111
TF
DX
DX16
DV14
DY2
DW
DW7
DW10
DW15
30000

30000
DU
DW10
DW15
DW
30000
DX
DW15

DY2
DW
30000
DU
DW7
DW

|

Clear TF-TF6

Set initial drum address
Set initial call word

Clear counters

Set u &V of TF to 3

Set exit A to Ay

Set exit B to By

Set exits C, D & E to Cy, Dy, & E;.
Set exit G to G}

Back to get next symbol

Set exit E to Eo
Set exit B to Bo
Set exit D to Dy
Set exit E to E;
Back to get next symbol
Set exit E to Eg
Set exit A to A
Set exit E to Ej

Set G to Gl

Back to get next symbol
Set exit C to Co

Set exit B to Bo

Set exit C to Cy

Back to get next symbol
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G1

ok wNn -~ O

11
12
13
14
15
16
17

20
21
22
23

IA
MJ
MJ
RJ
RJ
TP
ZJ
TP
TP

RJ
RJ
MJ
TP
RJ
MJ
RJ
SP

SA
TU
TV
MJ
CA

IA

TP
TI1

-

RJ
TP
RJ
MJ
RA
RA

TV
RJ
RA
TJ
MJ
RJ
RA
TP

TP
RP
TP
TP
TP
MJ
RJ

DY

DW13
WA
TF2
DYé6
DZ11

Uup2
DT55

DzZ12
Up2

DW13
DZ112

DZ117
DZ113

DY24

DZ113
N7Z920

s i

CR

DV
30000
WAL

DY13
DZ60
UP3

Up
DT51
DY17
upP3
op
DY17
30000
17

DY

TF4

DZ114
DT15
DT45
DU7
DZ21
TF

TF2
DT23
TF4
DZ111
DZ114
30000
30000

}

[ —

Exit to Dim. String-out No. 2

Jump to start

Set exit G to G

Print Error heading

Test: Has variable name been inserted into
TF27?

If so, insert name of variable into print.

Print: ILLEGAL SYMBOL SEQUENCE FOR VARIABLE

Send incomplete file to Combination List
Jump to G

2
Print: ILLEGAL SYMBOL SEQUENCE
Jump to G2

Set exit G to G2

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

No. of call words to v
Jump to exit

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

Print: TOO MANY VARIABLES

Jump to subroutine exit.

Send file to combination list

Clear subscript counter
Clear Temp.
Subroutine exit
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B2

27

30
31

32
33
34
35
36
37

40
41
42

43
44
45
46
47

50
ol
52
53
o4
55

~No s wN - O

TP

TJ
RJ

RJ
RJ
RJ
TV
MJ
TP

RJ
TP
RJ

RJ
MJ
RJ
TP
RJ

MJ
TP
TP
TP
RJ
MJ
CA

IA
RJ
RJ
TP
RJ
TP
TJ
RA
RJ

RJ
RJ
RJ
MJ
LA
TP
TU
RA

RJ
RJ
RJ
MJ

DZ114

DZ25
DT25

DV25
DX

DY16
DX24

TF2

WA
DZ17
Up2

DT35

WA
DZ16
UP2

DZ22
DT25
DT56

DU
DW16
RD
SY2
RS2
Dz27
DZ111
DZ111
DU7

DU7
DU7
DU7

RS3

DX16
DV20
DT26

A

DT37
DT

bv25
DX
DY16
DW10
DW
DZ77

WAl
UP3
UP

DT31
DT32
WAl
UP3
0) 3

DT15
TF4
TF
DZ114

30000

30000
RD1
RS4
RS

DU51
DzZ21
DU10

DU14
DU24
DU30
DU42
17
DZ114
TF4
DZ23

DX16
DV20
DT26
DW

}

e —_— e s

Test: Is modulus 2 2°?

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

next file

Set exit E to E
Set exit A to A
Set exit G to G2
Set exit D to DY
Back to get next symbol.

Put name of variable into print

3
1

Print error heading

Print: DIMENSION OF VARIABLE ' _
LESS THAN 2

Send incomplete file to Combination List

Back to set new exits
Print error heading

Print: VARIABLES REQUIRE TOO MUCH STORAGE

Check fixed pt. symbol
Convert XS3 to octal

Test: Is no. of subscripts < 3

If so, add 1 to subscript counter

Distributor for subscripts

lst subscript to Temp. and to TF4,

Increment TF

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



11

Exit

Exit

Exit

Exit
Exit
Exit
Exit

Do

24
25
26
27

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

50
o1
52
53
54
55
50
57
60
61

~1 O WM O

10

12
13
14
15
16
17

TP
TV

MJ

TP
TU

TP
TV

TP
TU
MJ
TV

TV

TU

MJ
TP
RJ
TP
RJ
RJ
RdJ
RJ
RJ
MJ
CA

IA
RJ
TP
QJ
TP
QJ
TP
QJ
EJ

EJ
EJ
EJ
EJ
MJ
MJ
MJ
RJ

DW

SY7
DW3
SY10
DwW14
SYI1
DW16
Z3

Dz 4
DzZ5
DZ6
Dz7

DW16

30000
DW15
DW15
30000
DX36
30000
30000
30000

2nd subscript to temp.+ 1 and to TFSV

(Temp,) (Temp., +1)— A

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

3rd subscript x temp, 1 —stemp. and to
TF5,

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

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

(4th subscript) temp. + 2 — TFSu

(4th subscript) temp.—>A

Insert name of variable into print

Print error heading

Print: TOO MANY SUBSCRIPTS FOR
VARIABLE

Send incomplete file to Combination List
Set B to 19

Set C, D,GEtOIQ

Set exit A to Ap

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

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

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

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

Set exit B to Io
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Exit Io

A

B,C,D,E

20

Nk WO

11
12
13
14
15
16
17

20
21
22
23
24
25
26
27

30
31
32
33
34
35
36
37

40
41
42
43

W N~ O

MJ
CA

IA
RJ
RJ
TP
RJ
RJ
RJ
RJ
RJ

RJ
TP
TP
RJ
RJ
MJ
RJ
RJ

TP
ZJ
TP
TP
RJ
RJ
RJ
RJ

RJ
RJ
MJ
TP
RJ
MJ
TP
RJ

TP
RJ
TP
ZJ
CA

IA

17
43

0
D21

DX
Dw4
RH
SY2
Dv32
DX16
w17
Dy2
Dw4

WA
TF2
DZ10
up2
DI 55

wlé

TF2
DXx22

211
Up2

DI a5
DW17
W17

DY16
DX

DZ12
up2

SY2

DZ13
up2
TF2
Dx22
DX44

40001

17777
777

30000
RH1
TF2
V32
DX16
DV15
Dy2
DW

WAl
DZ45
uP3
up
Drsl
DX1
30000
WAl

DX33
DZ 60
UP3

Dra1
DW17
14

DY16
DX
Dw
UP3
Uup
DX26
DZ 65
WAl

UP3
UP

DX26

0
0
77000
7777
77

}

Set exit A to A;

Check variable symbol

Put variable symbol in file

Set exit C to Co

Set exit B to Bj

Set exits D and E to D) and Ej

Set exit G to Gj

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

Print error heading

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

Send incomplete file to Combination List
Jump to A}

Set exit B to Bj

Print error heading

Test: Has variable been inserted into
TF2?

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

Send incomplete file to Combination List
Set B to Io

Set C, D, and E to Io

Set G to G2

Set A to A}

Back to get next symbol

Print: ILLEGAL SYMBOL SEQUENCE

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

Print: ILLEGAL SYMBOL _ _

447



~N o~

10
11
12
13
14
15
16
17

20
21
22
23
24
25
26
27

31
32
33
34

o~

I9J

36
37

40
41
42
43
44
45
46
47

51
22
93
54
55
56
57

60
61
62

21
23
o1

40
40
40
40
40
40
40
40

OO OCO0OOCOOO

T
77T
22777

DZ40
DZ51
DZ51
DZ62
Dz67
DZ30
DZ103

5

T

OO~ WOO

51510
73016
26543
01315
24543

anns

0014

01010
22777

50315
66345
51540
34242
43777
01010
01346
26514

66302
46463
01657
46016
30502
01540
34242
43777

01010
22777
46463

T
77
77777

[\

—_

U P parameters
for alarm

prints

XS3 codes
TOO MANY SUBSCRIPTS FOR VARIABLES ---

INFORMATION FOR VARIABLE --- IS INCOMPLETE

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

70
71
72
73
74
75
76
7

100
101
102
103
104
105
106
107

110
111
112
113
114
115
116
117

46
51
01
17

50
34
22
27
34
01
25
01

17
30
24
70
46
53
66
26

54

COO0OOOCOO
o

34725
37777
10101
T
14724

02454
63065
7T
05065
15131
43424
14377
10101

50146
16633
92277
42425
15430
43001
14767
56651

02277

COOCOO0OO0O

4\

ILLEGAL SYMBOL ---

TOO MANY VARIABLES

DIMENSION OF VARIABLE --- IS LESS THAN 2

VARIABLES REQUIRE TOO MUCH STORAGE

Subscript counter

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

Temp.

Temp, +1

Temp. + 2
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Dimension No. 2 Translator.

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

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

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

Entry
from translator
setup or from

Dimension 1
translator

Dimension No, 2 Translator

Set tape handler
parameter to read
fixed library

catalog to buffer

Page 1 of 3

Tape handler
(read)

List

to print:

Set Uniprint parameter
MOUNT UNICODE
LIBRARY TAPE ON SERVO 2,
IF NO LIBRARY IS RE-
QUIRED SET A NOT = ZERO.
START

UPiUniprint

O

ape handler
(read)

&=

Yes

Are lst and 2nd
words of block
LIBAAACATAAA ?

Add catalog
to Combination

Set tape handler
parameter to read
first block of
library tape
(servo 2)

Are 21st and 22 .
Yes( words of block aEe handler
AALIB A ATAPE A ? read)

Set Tape Handler
parameter to re-
wind Servo 2

—>{ Tape handler >——

Library tape
required?

Set accumulator
equal zero

Set Uniprint parameter to
print: LIBRARY CATALOG IN-
CORRECT. MOUNT UNICODE LI-
BRARY ON SERVO 2, IF NO LI-
BRARY IS REQUIRED SET A NOT
ZERO. START

‘ P|Uniprint
i
|




44174

Dimension No. 2 Translator Page 2 of 3

Is the number of
words in catalog
equal to zero?

es

Reduce catalog
word count by 120

(read)

Tape handler

A
Add 120 words of
catalog to Combi-
nation List

Is remaining N\ N __A__

catalog longer Add catalog to

than one b1005} Combination List
Yes

Exit to
control to
get next
sentence

Has there been a
Dimension sentence
in this problem?

No

A

Exit to
control to

continue

present

sentence

e



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

ill the addition of
this much library catalog
cause Combination List

to be too long?

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

No

cer

Yes

Set up transfer commands and

Prepare to transfer

(::) only enough words
—d . A .
to fill Combination

List.

advance Combination List word

Set Uniprint parameters to

. _ Print: LIST OF VARIABLES,
(::y%_set so this alarm is LIBRARY ROUTINES, FUNCTIONS
not printed again AND PSEUDO OPERATIONS HAS BE-

COME TOO LONG, WORKING ON
LIBRARY CATALOGUE,

counter and address counter

Transfer library
catalog to
Combination List




RE
RE
RE
RE
RE
RE
RE
RE

RE
RE
RE
RE
RE
RE
RE
RE
RE

CR5075
CQ5131
Cv5151
CW3177
CX5214
CY5270
CZ3272
CU46101

UP421
TE2663
CB40101
TH21
WL3507
CT714
UZ3067
TB2637
FH50624

3\

\

J

Dimension Ne. 2 Translator.

Regions

Numerical Constant

String-Out Subroutines Used
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N oUW~ O

10

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

EN e NI S) BN EJLE \CIE o o)

10

12
13
14
15
16
17

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

ZJ
RJ
TP
EJ
MJ
TP
EJ
TP
RJ
MJ
CA

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

CR
CW6
TH2
Cz
CR27
Ccva24
CW7
TH2
Cz24
CW10

CZ25
Cwll
CX1
Up2
CW5
TH2
CW

CQ11
TH2
CZ
CW12

Cz1
Cw13
CcX
Up2

CR34

cQ
CZ2
CQ2

CR24
TH2
CWl
CYl
CYl
Cv24
WL2
CwWl4

CYl
Cwl
Ccv24

€020

cQl11
CcYl
CV25
TH

cQl4
cY
CcV

CT
CT13
CW1
CcY
cv
co4

|

Read fixed library catalog to Buffer CZ

Length —> temp,

Set up Transfer

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

Check for A A L I B A

Check for A T A P E A
MOUNTI LIBRARY, etc,

Rewind Uniservo2,

Set A=0

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

LIBRARY CATALOG INCORRECT, etc.

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

Set up transfer
Read block of Library tape

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

Transfer to CB list

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

If no, jump to continue present sentence.

Reduce count by 170
Use 170 count

Transfer to CB list
Back for next block.



— e e
DW= ONoUTR WD~

IA
SP
AT
SA
TJ
TP
QJ
RJ
TP
RJ
TP
RJ
TP
SP
ST
TP
QS
SP
0A

RA
RP
TP

CA

cv
CY
CY
TE2
Cw4
TE3
Cvi4

CX46
up2
CXx47
upP2
TBS
Cw3
TE2
CW2
CY
CcB

CY
TE2
TE2
30000
30000

Cv26

CwW

T
CU
Ccu1

101
102
01463
66245
34250
24660
34473
CW15

17
CY

Cvleé

Cvé
UZ1
upP3
upP

UP3
P

TE3

CY
Cv24

CB
Cv25
CY
30000
30000

170

cu
Ccul

CZ

CcZ

42501
23001
10101
10101
05065

— e e — e

Will CB List be too long?

Has this alarm been printed before?

No, so add to error count
and print alarm

Set so this alarm is not printed again.

Prepare to transfer partial block
Set n of RP

Advance CB word counter

Set up transfer
Advance CB list address counter

Transfer Library Catalog to
CB List.

1st word of List following CB List

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

A

(S SR
=+-Hw»r
Zpbmw
e b

A
L
C
D

20 ol e R
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IA

46
73
46
46
34
30
47
67
30
24
01
01
31
01
24
01
54
66
66
01
66
47
67
30
24
01
01
31
34
01
33
01
0l
01
01
66

40

24
66
30
CA

cX
CX2
CcXa7
34255
01262
51326
24253
50265
26662
51675
50342
01463
54730
65305
05220
01505
01463
54730
54305
30270
01240
01760
01656
22010
51675
50342
01463
94730
65305
05220
01505
25542
34630
67345
65306
50516
03220
01656
22010
FH23
CX30
01463
54730
24465
22777
CX54

25

17

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

42554
12624
13267
T
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L I
Y A
L O
L A
I N
E C
M 0
U N
E A
A R
A S
A 2
F A
A A
A R
AR
R E
T A
T A
A A
T .
M 0
U N
E A
A R
A S
A 2
F A
I B
Al
Q U
A S
A N
A O
A A
T .
Refers
N A
A R
T A
E .

O<rroHHOOwaQw

O=<prCrHCPDWVH Po@<r 2.

O =W =2.

>w.

=<

DHREPARPDD oD RO ZHDDDODHODEIDHAOZ ONC > I

o>~

Db <O WOoOHDIFPOZNOHEDD<OTOHD -

QaOw

O HNIPHOZIODDI D E X

DEDI P ORCHOZ DO ™.

to Print-out in String-out Subs.

[aniile -}



Compute String-Out.

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

Iinat+tinm nf carrawn 1 PR 2
T sentence allows the combina n of several terms within one

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

Th

[4°]

com

ute
ute
S

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

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

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

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

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

1) Symbol[ 1 illegal in compute sentence.

2) Adjacent symbols{ 1L Jmeaningless in compute sentence.

3) Pseudo operation[ lhas too many elements.

4) Parentheses not properly paired.

5) Variable [ 1 has incorrect number of subscripts.

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

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

vary sentence.

8) Constant E 3 is followed by open parenthesis.

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

10) Arguments of function [ ] do not appear.

11) Arguments of function [ ] are superfluous.

12) Alpha-numeric symbol [ 1 has digit as first character.

13) Symbol [ ] incorrectly used.

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

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

16) Subscripts of variable [ ] do not appear.

17) Arguments of dummy function [ 1 do not appear.

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

Warnings:

1) Comma assumed between E % and preceding symbol.
2) "and" assumed between [ 3 and preceding symbol.

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

COMPUTE String-out

134 AT A1l 13
Fill in what can Get next Clear word hich non-alpha-x
______ be picked out symbol index numeric symbol? J
JAIT3 JALT5 JAS61
Alarm 23, first Clear word Warning 8larm 3
symbol wrong, no Is it alphanumeric index AND replaced by ’O
more checking and not AND? comma
Yes 170 71 JA353
JA160 I Is word Is lerel Yes Warning alam 2,
Before get A4 ‘ index = 0? meter = 02 AND assumed here
next ‘_@ Get mext l
o JB371
JA163 arning alarm 1, RJ place zero strini
comma assuited here ut word if none there
Bestore
SY and Sz ) [
JA157 JALTT
Before Put 1 in
get next Put MJ to GO TO END XnmJ word index
W before GET NEXT
JA201 JA203 JA205 JA206 JA232 JA234
Restore s symbol a numbe Yes [ IS next :fymbol Are we insice arg.\No /Are we inside Yes /Is level
SY and SZ SZ12 neg. C ? (572) of subscr. var.? pseudo operation? meter = 1? B
No JA542 Y
A Alarmm 21 funct. or a3 °f JA207 lYes JA240 lN" JA225
suhsy.va;.bnot yet Alam 8 No. instead Alarm 9 No. cannot Adv. counter of Set jump for funct. Adv. counter
mentioned before of fct, subiscr, var. be computed (should subscripts by 1 jump out for pseudo op.
or pseudo op. symboll be variable)
Not in L
list ]
o
Store SY2-14 . JA236 -
N ‘ No /ﬁas No. a decimal
Get CWfrom in WORK 2-14 point?
) -14 > .
B3 Combination List and S22-14 Sy Ex.ra L__
Set jump out for

pseudo op. and start Yes

making up format for
Combination List

JA211 JA214 JA2410
Yes Yes ﬂre we inside Store SY2-14 in WORK Store SY2-14 in
JA303 funct. as well? 2-14 and SZ2-14 in WORK 2-14 and
Ts next No 5 SY 522-14 in SY
symbol ( ? <
Not in No Is counter of Is counter of JA215 J, JA242 l
JA274 | list JA266 subser. > 12 subscr. > 42 Check fixed Check flt.
In Get CW from Yes (Is TS4 = 0? (are Is symbol named pt. no. pt. no,
list \Combination List we not in pseudo ofR)) in VARY list? l
lyes . JA217 JA245 l
fixed
3304 JAS72 _ Alarm 5 var. Has ot e, Convert flt.
Make up pseudo op. Alarm 7 symbol in incorrect no. of pt. no.
format and put in range of VARY sent, @‘ﬁ subscripts
Combination List
JA224 JA223

Go thru possible < Place CW in string- Get CW from

fct. jump out out Censt. List




COMPUTE String=out (Cont.)

wmzs  |Yes 27 330 32 34
Minus - s next symbol Are we inside Are we inside sub- \ No /Are we in- Yes Is next symbol a Yes | Set jump m.n.
\ a number': ° pseudo op.? scr. variable? side funct.? number with dec.pt for neg. sign

No

No lYes 1 No
Other Alam 1

illegal symbol

19¢

JA36 JA40 4 Place zero string-out
Comma |, Is next Is next symbol ) Is level word with check before
symbol ( ? or ; or , ? meter = 02 for zero str. already
Semicolon ; Alarm 2 Alarm 2
adjacent symbols adjacent symbols
meaningless meaningless
JA47 JAS0 JAS52 Yes JA402
ning par. ( Increase level Is next No Is next symbol\ No /Are we ?nside\ Yes
- ter by 1 symbol ( ? )or,or; ? >{ something? }
No
433 Reduce index RJ to alarm 18
Alarm 5 “inside pseudo™ pseudo op, diff.
le. No. of subscr. for by 1 and clear format from bef.
subscr. var. wrong
JA73 | No
Yes Is next
JA6T symbol ( ?
Clear counter for
subscripts RJ to alarm 3 Is fomat
JA6] No pseudolop. has too right?
any elements
Alam 4 o6 mEly
parentheses not Is cgunte; fg_r sggg Yes
scripts = # of subscr,
properly paired (stored)(reduces to 0 Is no. of elemts. Is last digit in
in pseudo oper. JD31=JD21 (no, of
< 25g7 elemts.)?
JAGO JAG4
Clear index Is set up format
Clear 1level "sub:c: var. " of funct. equal
meter . . given format?
No Yes
JAS56 JAST JA62 JATE
JAS6
Closing par.) - Yes Were we inside sub-\ yo Were we in- Are we really in
:::a:; :evel Is level 2 0? script, variable? side funct.? pseudo op.?
No
RJ to alarm 4 and No /1Is Level
clearing Level Mete Meter = 0?




cov

COMPUTE String=-out (Cont.)

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

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

363 14367 Not in List
Are we inside No Are we inside Yes _KI-S- TS4 = 40? gem:bc"l_ft:m >
funct.? J ™\ subscr, var,? } wmndo 0p.) . st.
Yes 35 B311 Yes In List
nside Set funct. Is TS4-= 422 Yes No
subscr. var.? jump out (pseudo up.) Alarm 13
Iks Ye: Not in List
345 RJ to make up CW
Adv. count for No / Is TS4 = 402 Alam 13 after check and put
pseudo operat. (pseudo op ) in Comb. List. Alam 13
lYes
JA34T B363 | No ;
. Get OF from In /is 1 63 . JA35T JA373 JA3T6 JA365 JB36
No < _ s € Get CW from Y, | i Yes
Are we inside <D“-Y List Tist type ? Dummy List Is it 76..2 g:';lcw‘;::m I," 1s it 6:; 63
subscr, variable? Y List ype
Not in Not 1 ]
Yes list ;;-““ — N:? {n
JA341 JA35] JB352 L 18 JB355
Get CH from ‘Get OF from Get CH from In Get CW from In /Ts it Yes /7
comb. list Comb. List. Comb. List. o Conb. List. Tior\ 64 type? 64
Not in Not in Not In No Not In No
list list List 375 List
RJ to make up CW BRJ to make up CW Alarm 13 RJ to make up CW Alarm 13 RJ to make up CW Alarm 13
after check and put after check and put after check aw put after check and put
it in comb,list, in comb. list. in Comb, List, in Comb. List. T

Alam 13 symbol
incorrectly used

Is next
symbol ( ?




£9%

JA136

Put 0 in extra
level meter

COMPUTE Stringout (Cont.)

JA137

Get next symbol

AN

EXTRA
JA135
Restore SY and
Y/

&)

JA124

Put in extra

JA140

Is symbol at
hand ( ?

Is symbol

JA 146

meter

Adv, extra level

JA123

JA
[Is next
~\ symbol Az

No

Yes

No
level meter at hand ) ? J
Yes
JA150 JA 155
Restore SY and Yes | Reduce extra level

Sz

Is extra level
meter>1?

Change exit

as last string.

Go to L
end word zero?

Yes

Put XS3 A.
in stringout

out word

Place zero string-

JA152

Is next
symbol A.?

JA126

Is level
= 0?

No

Yes

meter by 1

JA130

RA level counter
by 1

Go to
end

JA132

RS EW3 final
- EW3 beginning

TV A WLO place
no.of words in
stringout

JA133

;@



i 4°k4

COMPUTE STRINGOUT (Con-.)

Alpha-nulmeric

Outside Inside
parent, parent.
Inside Inside Inside Inside Inside Inside
funct. subscr. var, pseudo op. funct. subscr. var. pseudo op.
. — J . J
Check for combination list Check for dummy list, then comb. list
Get CW from
Comb., List list
( Is next Yes
- "0? symbolD—_’ Alarm 21
in list
No
Are we inside Are we inside Is first charact. No /" Are we inside Yes
Alam 20 funct? Subscr. var.? I,J,K,L or M? argum, of sub,var? ? Alamm 19
L—Iv No
Add 1 to counter
Check format
Check format i
fxp. var. > of subscripts { fltp. var. )

Assign CW fxd. pt. Assign CW fltp. var,

var. and add to and add to Comb. List

Comb. List

L |




®__

9P

— 66 =
—— 65 "
— 61 =
 E—— 4 "
—— Other™

'—— QOther "™

O—f-u -

—— Other™

— (67) "
— 66 ™
— 65 "

— 64 "

——— Other™

v

—— Not in Comb, List
— 77 is next symbol ( 2 &

Not. in comb. list
—

—— Not in Comb, List
— (67) is next symbol ( pZYes

—— Not in Comb. List
—— 77 is next symbol (

( 2&Yes
<zNo

COMPUTE STRINGOUT (Cont.)

Assume pseudo operat., make up format and put in comb. list
Yes depending on v of TA5, save 4,3 or 2 addr. and XS3 code and set “inside sub. var" to 1 and set JD22

No alam 16

( ?<Yes save CW and XS3 code and # of elements in fct., set “ins
No alam 17-1/2
( Yes alamm 15
? <No save CW
) <Yes alarm 15
No save CW
(2 <Yes save CW and set "ins. pseudo™ = 1, save XS3 code, store CW in JD31

No save CW and XS3 code, check last 2 digits of CW for O (when not, alamm 18), store CW in JD31

(2 <Yes alarm 13, go to EXTRA
No ™ 13, go to get next symbol

Generate CW after checks and put it in comb. lis

( ?<Yes alarm 13, go to EXTRA
No “ 13, " * get next symbol

Generate CW after checks and put it in comb. list

t

depending on v of TAS save 4,3 or 2 addr., save XS3 code and set "“ins.

alam 15
No adv. counter for subscr. Is it > 4?2 <z Yes: alarm 22
No: save CW
( ?les alam 15 .
No adv. counter for subscr. Is it > 4? L Yes: alarm 22
No: save CW
( ?<Yes alarmm 13, go to EXTRA
No = 13, * " get next symbol

Generate CW after checks and put it in comb. list
Yes
?qNo

?qNo

save CW

( ?<Yes Alamm 15

No save CW

( ?les alarm 15

alamm 13, go to EXTRA
" 13, " " get next symbol

depending on v of TA5 save 4,3, or 2 addr. and XS3 code and set “ins.

s Yes:
No are we inside subscr. var. as well? <ZYes: adv. ct. for subscr. Is it > ELA
No: save CW

subscr. var" = 1

are we ins. subscr. var. as well? <gYes: adv. counter for subscr. Is it >1? q;es: alam 22

o: save CW

No: save CW

— 77 is next symbol ( ?4;'35 alam 16
Yes alamml5
— (67) - - - ( ?<No m
- - - " Yes alam 15 No: save CW
65 ( ?<No save CW
- - Yes alarmm 15
o oo ?<No are we ins. subscr. var. as well? < Y€S: adv. counter for subscr. Is it >1?gYes: alarm 22
No: alarm 20

subscr., var."™ = 1

No: save CW
given), save CW and go to EXTRA

alam 16
Yes alam 15
€ 2&No are we ins. subscr.. var. as well? g Yes: adv. ct. for subscr. Is it>4?gY¥es: alarm 22
cors 0: save CW
( Yes alamm 11 (within pseudo op. arg. ¢ 4%, shoulg not be

alarm 22
save CW

\

. funct.™ to 1, set 3 in counted # of elem. and v of JB253=0

I

VII

III

III

v

v

VI

VI



99%

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

| 77 is next symbol ( ? ZYes depending on v of TAS
No alarm 16
I w om " Yes save CW and XS3 code,
66 (e <No alarm 17-1/2

- w om w ( Yes alam 15
@_ 65 ? Lno save CW

I " ”" " ( Yes alam 15
64 ? <zNo save CW

—— 77 is next symbol € ? No alarmm 16

No alam 16
'—(67)“ " - ( ? <Yes alarm 15

Yes Alarm 15
L_63 (1] L] L] (? <No

Yes alarm 13 go to EXTRA

Not in list
or in list alarm 13

- " " . ( 2 <Yes save CN and xS3 code,
61 No alarm 17
L other” " " (9 <:Yes alarm 13 go to EXTRA

COMPUTE STRINGOUT (Cont.)

expected

save 4,3,cr 2 addr. and XS3 code, set ™ins.

set "ins. fct” = 1, set JD22, set v of JB253=0, save # of elem. in fct.

sub)* to 1 and set JD22

set "ins. fet." =1, set v of JB253 = 0, save ¥ of elem. in fct.

No - 13, ™ " get next symbol

L 7ex 0w " (2 (Yes save CW and XS3 code and set "irs. subscr.

No are we inside subscr. var. as well? Yes:
Yes alarm 15 No:
@—65 " ) " €2 <‘:No save CW
____ " . .- Yes alam 15
64 €2 <No are we inside subscr. var. as well? ;eS:
" " - Yes alamm 15 0:
— 63 2 <INo are we inside subscr. var. as well? <Ye5:
Yes alarm 13 go to EXTRA No:
—_— " ”
Other 2 Ly " 13, " " get next symbol
(—Not in dummy or comb. list generate CW after checks and put it in comb.
| (67) is next symbol (? {Yes alarm 15
No adv. counter for subscr. Is it >4? <;’Y931
No:
@ ¢4 v ow - (2 <IYes Alarm 15 ) Yes:
No Adv. counter for subscr. Is it > 4? g res:

No:

adv. counter for subscr. Is it > 42 <Y95=

No:

—Other" * » (2 <No * 13, " " get next symbol

— Not in dummy or comb. list generate CW after checks and put it in comb, list
<Yes depending on v of TA5, save 4, & or 2 addr. and XS3 code and set "ins. subscr..

var* =1

adv. ct. f

save CW

adv. ct.
alarm 20
adv. ct.
save CW

list

alarm 22
save CW
Alarm 22
save CW
alarm 22
save CW

or subscr. Is it > 1?<1¥Jﬁ§:

for subscr. Is it > 1?<§es:
o

for subscr. Is it > 1jgYes:

No:

1
alarm 22
save CW

alarm 22
save CW
alarm 22
save CW

II

III

III

III

v

v



Compute String-Out
Regions

RE  1J4400
RE  JA4410
RE  JB5234
RE  JC5770
RE  JI6l14
RE  JJ6126
RE  JK6145
RE  JL6157
RE  JM6167
RE  J06202
RE  JP6221
RE  J06243
RE  JR6257
RE  JS6276
RE  JT6310
RE  JU6322
RE  JV6340
RE  JW6350
RE  JX6363
RE  JY6401
RE  JZ6413
RE  IA6426
RE  IB6446
RE  IC6466
RE  ID6506
RE  IE6527
RE  IH6551
RE  IF6565
RE  IG6603
RE  IK6617
RE II6631
RE  TJ6643
RE  JD6673

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

IA 1J
O MJ O CcT Exit
é 25 }gggs §33 Clear temporaries
3 TP JC1 EW3 Set EW3
4 RJ SY SY1 Get first symbol
5 EJ JC2 JAS567 Is it AND? When yes, go to alarm 23.
6 MJ O JA No, go to JA
ca 1J7

467



IA JA

0 TP Jcl4 A "40 @ 9" —>A
1 EJ SY7 JA4 .} Is first symbol alpha-numeric?
2 EJ SYl1 JA4
3 M O JAS6T No: go to alarm 23
4 RJ SY Syl Get next symbol
5 EJ J30 JA21 Is next symbol A ,?
6 TP J1l4 A Put "40 @ ¢"—sA
7 EJ SZ7 JA165 } Is symbol at hand alpha-numeric?
10 EJ SZ11 JA165 ]
11 TP JC20 JD Clear word index
Not Alpha- 12 TP SZ2 A Put XS3 code of word at hand — A

numeric 13 EJ JC34 JA36
14 EJ JC35 JA36

15 EJ JC13 JA4T7
16 EJ  JC27 JAS6

< L v

17 RP 20002  JA413 }
20 EJ JC104 JA23
Go to END 21 TV Jcé6l JA160  Set exit for GO TO END
22 MJ O JA6 Go to check symbol at hand
Neg. Sign 23 TP JCl4 A Has next symbol a letter?
24 EJ SZ12 JA612
25 TP JC20 A } Are we inside pseudo op?

1 S/ A ee

(upper and lower case)

26 TJ JD17 JA32
27 TJ JD16 JA612  Are we inside subscr. var,?
30 TJ JD15 JA34 Are we inside funct.?

31 MJ O JA612  None of them: go to alarm 1
32 TJ SY6 JA34 Has next symbol decimal point?
33 MJ 0 JAG12 Go to alarm 1
34 TV JC5 JA246  Set for handl, neg. no,
35 M O JA1S7T  Go to get next symbol

Comma , 36 TP SY2 A } Is next symbol (?

Semicolon ; 37 EJ JC13 JA417

40 EJ Jca27 JA425 Is next symbol )?

41 EJ JC34 JA425 Is next symbol ;?

42 EJ JC35 JA425 Is next symbol ,?

43 TP JC20 A Is level meter # 0?

4 TJ JD1 JA157

45 RJ JB400 JB371 Place zero string-out word and clear

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

51 EJ X13 JA417

52 EJ  Jc27 JA425 Is next symbol ) ?
33 EJ JC34 JA425 Is next symbol ;?

54 EJ JC35 JA425 Is next symbol ,?

35 M 0 JA401 Go to further checks
Closing 56 RS Jpnl Jc21 Reduce Level Meter
Parent, 57 SJ  JA60 JA62 Is Level Meter = 07
60 TP JC20 JD1 No Level Meter neg; clear Level Meter
61 MJ O JA427 Go to alarm 4
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Pseudo
Operation

Be fore
GO TO END
GO TO END

62
63
64
65

66
67
70
71
72

73
74
75
76
77
100
101

102
103
104
105

106
107

110
111
112
113

114
115

116
117
120
121
122
123

124
125

126
127
130
131
132
133
134

TP
EJ
TP
RS

ZJ
TP
TP
MJ
TP

TP
EJ
MJ
EJ
RS
zZJ
EJ

TP

EJ
RJ

MJ
RJ

TP
EJ
MJ
RS

SJ
TJ

MJ

RJ
TP
MJ
RA

RJ
RJ

TP
TJd
RS
AT
TV
RJ
MJ

Jc20
JD16
Jc20
Jn22

JA6T
Jc20
JCc20

Jc20

SY2
JC13

JD15
JD32
JA120
Jn24

Jcov
JD31
Jn21
JB414

JB414

Jc20
JD1

JD21

JA107
JD17

JB424
Jc20

JD1

JB461
EW

Jc20
JD1
EW3
JCc21

"
JAT6
JD16
JD20

JAT2
JD20
JD22
JA433
JD20

bl
JA417
JA43
JA115
JD33
JAl121
JA113

)
A
JB505
JB411

JA440
JB412

i)
JAT2
JAST6
JC31

JA445
JA101

JAST6
JAS564
JdD15
JAT2
Jc21
JB453}
EWl

lhgo
JA451
Jco62

A

WT1
IJ

Are we not inside subscr, var.?

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

Is no. of subscripts correct?

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

Go to alarm 5

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

Is next symbol (?

Go to alarm 2

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

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

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

Go to alarm 6-1/2

Clear index inside pseudo and counter of

elements,

Is Level Meter = 0°?

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

°P-? When not, some-

thing wrong, emergency
Free exit

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

Come from JA76J_Are we really in pseudo

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

Is Level Meter = 07

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

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

Fixed Point
No.

135

136
137
140
141
142
143
144
145
146
147
150
151
152
153
154
155
156
157
160
161
162
163
164

165
166
167
170
171

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

215

RJ

TP
RJ
TP
EJ
EJ
TP
EJ
MJ
RA
MJ
TP
TJ
TP
EJ
MJ
RS
MJ
MJ
MJ
RJ
MJ
RJ
MJ

TP
EJ
TP
EJ
EJ

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

RJ

JB410
JC20

Sz2
JC13
Jc27
SY2
JC30

Jn30

Jca21
JD30
JC30
SY2

JD30

JB410

JB410

SZ2
Jc2
JC20
JD
JD1

Jc20
Jc20
JD1

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

RD

JB406

JD30
SY1

JAl46 )

JA150

JA123
JA137
Jcz1

JA143

JA155

JA124
JA157
Jca2l
JA143
JA160
JA4
JB406
JA160
JB406
JA157

JA173

JALTT
JAS53

JA546
JD

JA36
JA561
JD
JA261
JA453
JA461
JA232
Jc2l
JA227

JA257
JB401

RD1

Restore SY and SZ

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

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

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

Is next symbol A .?

A —t

Restore and go to get next symbol
Reduce extra Level Meter

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

Restore SY and SZ

Go directly to get next symbol
Restore SY and SZ

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

Is symbol at hand AND?

Is word index = 07

e 2 e —

Is Level Meter = 0? Yes; warning alarm
2

Go to warning alarm 1

Clear word index

Is Level Meter = 07

Go to warning alarm 3

Put 1 in word index

Has symbol at hand a letter?

Is next symbol (?

Is level = 07?

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

Are we not inside function?

Is counter of subscripts > 1?

N — —— — N e Nt N —

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

Not in List
In 1list

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

260

261
262
263
264
265

266
267
270
271
272
273
274
275
276
277

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

EJ
MJ
RJ

MJ

EJ
MJ
RJ
TP
MJ

EJ
Tv

RJ

MJ
RJ
MJ
TP

SZ2
RS2
RS3

RS4
RS

GW1
EW2
EWl1
JB222
Jc21
JA235

JA257
JA214
JA240

JA225

JA241
JA214
JB222
JB401
RB1
GG4
GGS
GG
JA247

JA221

JA221
JBS523

JA317
JAS02
JA433

JA160

JA263
JA476
JB401

JB433

JA274
JB4
JB2

JB4
JB325
TAl
JA302

Q
A

}

!

R P | S W — —

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

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

Is counter of subscripts > 4°?

Are we not inside pseudo?
Is Level Meter = 17

Has no. a decimal point?

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

Coavert to floating point octal

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

Case of neg, floating point no.

Mask out CW code of CW found in Dummy
List

Is it 617 Case(:)in Dummy List

No, go to alarm 13

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

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

Is first char, a letter?

Store SY—> JD and SZ — SY,

Is Level Meter # 0?

Jump to subroutine to check whether VARY
OK

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

Set exit in case it is in Dummy List

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

Case (5)in Comb, List

Get file from Comb, List

Pseudo oper, not in list; go to put it in
Mask out first digit of CW—s A
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300 EJ Jc45  JA314  Is CW 4--—- type (pseudo)?
301 MJ 0 JB303  Case(Din list

302 TP Jc13 A } Is next symbol (?

303 EJ JD2 JB45 Go to put pseudo op. in Comb, List

304 TP SZ2 TF1 Shortcut: Pseudo op., without following
parent,
305 TP JC111 TF
306 TP VB A Place CW
307 AT JC36 TF2
310 RJ TE TE1 Bring list in Comb, List
311 MJ O JA274 Go again to get list from Comb, List
312 TV JC63 JB4 Restore addr. JB4
313 MJ O JAS42 Jump to alarm 21
Case CW 314 TP JC13 A Case pseudo in list} is next symbol (?
4 315 EJ Jp2 JB470
Pseudo Op. 316 MJ 0O JB262 Jump to handle pseudo without following
parent,
Case CW 317 TP Jc13 A Case CW 61 in Dummy List } is next
61 320 EJ J JA322 symbol (?
321 MJ O JAS24 No, go to alarm 17
322 TP JC23 Joa2 Set counter of elements in funct, to 3

323 RJ JB133 JBl45 Save format of given funct,

324 TV JC20 JB2353 Clear shift count

325 TP JcC21 JD15 Set index "inside funct." to 1

326 TP TS2 JD26 Save XS3 code

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

331 EJ JD17 JA343 = Are we not inside pseudo op?

332 TP  JC21 A Is Level Meter = 1?7  (only inside
333 EJ JD1 JB526,} pseudo?)

334 EJ JD16 JA341 Are we inside subscr, variable?

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

336 MJ 0O JB317  Case @in 1list

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

340 M O JA363 Go on to check for TS4

341 RJ JBS JB3 Get file from Comb, List

342 M O JB360 Case in list

343 EJ JDi5 JA337 Are we—rfot inside funct,?

344 EJ JDl16 JA353 Are we not inside subscr. var.?
345 EJ TS4 JA351 Is TS4 = 0?

346 TV  JC65 JB2 Set exit for case it is in Dummy List
347 RJ JB5S JB i file from dummy or Comb, List
350 MJ O JB352 Case in 1list (= 244 case)

331 RJ JBS JB3 Get CW—from Comb, List

352 MJ O JA350

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

355 EJ TS4 JA361 Is TS4 = 0?

356 TV  JC74 JB2 Set exit in case it is in Dummy List
357 RJ JBS JB Get CW from Dummy List or Comb, List

472



360 MJ O JB333  Case (6)in Comb, List

361 RJ JBS JB3 Get CW from Comb, List
362 MJ 0 JB311  Case (2)1list
363 EJ TS4 JA367T  Is TS4 = 0 ?
364 TV J66  JB2 Set exit to gééhwhen in Dummy List
365 RJ JBS JB Get CW_from y List or Comb, List
366 MJ 0 JB355  Case @ in list
367 RJ JB5 JB3 Get Ch—from Comb, List
370 MJ 0 JB355  Case (3¢) in list
Exit when 371 TP TS3 Q } Mask duf CW code-case (6) in Dummy List
case(®in 372 Qr Jc12 A

Dummy List 373 EJ  JC42 JA376 Is it 76 -—- ?
374 EJ JC11 JA407 Is it 63 --- 2

37 M0 JAS02 Go to alarm 13

376 TP J13 A } Is next symbol ( ?

377 EJ JDR JB162

400 MJ O JAS20 Jump to alarm 16

401 TP  JC20 A Come from JAS55, zero > A

403 TJ JD16 JA157 Am I really inside something?

402 TJ JD15 JA157 } When open parenthesis found:
404 TJ JD17 JA157

405 MJ O JAS5T6 No, jump to alarm 4
406 0 0 0 Free
407 TP J13 A } Is next symbol ( ?
410 EJ JD2 JAS14
411 TP TS3 TA4 Put CW from dummy result to Comb. result
412 MJ O JB531
Alarm 413 TP  SZ2 Ji4
Entries 414 TU JI JB420
415 RJ JB424 JB415 [ Alarml
416 M O JA160

I\

417 TP SZ2 335
420 TP SY2 JJ7

21 TU JJ JB420
422 RJ JB424 JB415 |
423 RJ JAd23  JA424

Alarm 2

424 MJ O JA15T J
425 RJ  JA423  JAd1T }
426 MJ O JA43 Alarm 2.5 or 3
427 TU JL JB420 )

430 RJ JB424 JB4l5
431 RJ  JA431  JA432 j Alarm 4
432 M 0 JA43

433 TP J@7T M
434 TU M JB420
435 RJ  JB424 JB415 p Alarm 5
436 RJ JA436  JA437

437 MJ O JA43 )
440 TP JIRS IA7
441 TU IA JB420

442 RJ JB424 JB415 ; Alarm 6~1/2 or 18.5
443 RJ  JA443  JA444
44 M O JA107 )

473



445
446
447
450
451
452
453
454
455
456
457
460
461
462
463
464
465
466
467
470
471
472
473
474
475
476
477
500
501
502
503
504
505
506
507
510
511
o512
513
514
515
516
S17
520
521
522
523
524
525
526
527
530
531

TP
TU
RJ
MJ
RJ
MJ
TP
TP
TU
RJ

MJ
TP
TP
TU
RJ

MJ
RJ

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

TJ1
JB424
JA431
Sz2
SZ3
40
JB424
JC102

SZ2
SZ3

JB424
Jc102

JA436
JC102

SZ2
JB424
SZ2
JB424
0

SZ2

JB424
JAS05

SZ2

JB424
JAS12

SZ2
JX
JB424
SZ2
JB424
SZ2
JB424

SZ2

JKS

JB420
JB415
JA107
JA427

JA134

Jo4
J05

JB420
JB415
JA246
JA136
JR4

JRS

JB420
JB415
JA246
JA157
JA433
JA246
JA157
JT6

JB420
JB415
30000
Ju6

JB420
JB415

JmASN

was e

Jv4

JB420
JB415
JAS06
JB445
Jw4

JB420
JB415
JAS13

JB445 |

JX6

JB420
JB415
JA135

JB420
JB415
JA163
JZT

JB420
JB415
JA163
IAT

JA441

Alarm

} Alarm

» Alarm

Alarm

Alarm

Alarm

e I

> Alarm

> Alarm

l Alarm

Alarm

Alarm

Alarm

—_—
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6-3/4

4.5 0r 7

> Alarm 8

5.5 or 10

11

12

13

14

15

16

17

18



532
533
534
535
536
537
540
541
542
543
544
545
546
547
550
551
552
553
554
5535
556
557

561
562
563
564
565
566
567
570
571
572
573
574
575
576
ST7
600
601
602
603
604
605
606
607
610
611
612
613
614
615
616

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

Sz2
JpR7
1B

SZ2
JD26
IC

SZ2
ID
JB424

SZ2
SZ3
IF
JB424

SZ2
SZ3
16
JB424
JB400

IK
JB424

JD26
Jo

IH
JB424

Sz2
JB424
JA431
Sz2
Js
JB424
SZ2
Jp27
1IE
JA431
Jcl

JC123
SY?2

1B4
IB10
JB420
JB415
IC4
IC10
JB420
JB415
ID10
JB420
JB415

Alarm 19
Alarm 19-1/2 Set RJ exit in JB424
Alarm 20
Alarm 20-1/2 Set RJ exit in JB422

Alarm 21

JB445

IF6
IF7
JB420
JB425
JA1T7
166
167
JB420
JB425
JB371
JALTT
JB420
JB425
JA36
Jooé
JB420
JB415
JB420
JB415
JA134
JpP2
JB420
JB415
JB443
JA6O
JAT2
Jseé
JB420
JB415
JA163
1IE4
IE10
JB420
JB415
JA6GO
JA135
J14

102
Ji4
JAd414

*  Warning alarm 1

N\

*  Warning alarm 2

Warning alarm 3

Alarm 5-1/2

Alarm 23

Alarm 7 or 12-1/2

Alarm 6 or 4,55

Alarm 10 or 17-1/2

Alarm 22

Alarm 4-1/10

Alarm entr., 1 for neg. sign

SN—————— e e ‘-—w—J\_VJ\———.\,-_Jh_r—JW_J\—,-_J\
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617
620
621
622
623

TP
TU
RJ
MJ
CA

JB231
SZ2

JB424

JA624

JB223
JT6

JB420
JB415
JA135
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- O

[0 S) I "N JLN V]

11
12
13
14
15
16
17

20
21

22
23
24
25
26

27
30

31
32
33

34
35
36
37
40
41
42
43

44
45

46
47

IA
RJ
MJ

MJ
RJ
MJ
MJ
TP

TP
EJ

TP
RP
EJ
TP
EJ
RJ

RA
MJ

TU
MJ
TP
EJ
MJ

MJ
EJ

RJ
TP
MJ

TU
TP
TP
TP
RJ
RJ
AT
RJ

MJ
TP

RA
TP

JC15

JC13
JD2
SZ2

20005
JC116
Jc20
JD16
JB424

JD20

Jco

Jc20
JD16

JD15

JB422
Jc26

JCS
JC111
SZ2
Jcz2o0
RH
TK
30000
TE

Jc36 }
TJ2

Get file from Dummy List Get file from

not in Dummy List Comb, or Dummy
List

RJ-come-back when in Dummy List

Get file from Comb, List

Not in Comb. List: have CW made

RJ-come-back when in Comb, List

Set mask in Q Add symbol to

Comb, List
Is next symbol (?

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

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

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

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

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

are we not inside subscr. var.?

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

Free (instr. unused)

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

Print alarm

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

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

Put XS3 code in TF1

Clear TF3

Check for format

Get CW

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

Jump to get symbol from Comb. List

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

Make up CW

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

51 TV JC32 JA157 Change exit 19

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

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

54 TP JC21 JD17 Set index "inside pseudo"

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

5 MJ O JA161

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

60 TP JD1 A Put level Meter —» A

61 EJ JC21 JB64 Level =1 ?

62 EJ JC20 JB462 Level = 0 ?

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

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

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

66 EJ SZ11 JB70 Is symbol at hand a number?

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

70 TP JC20 A

71 TI SZ6 JB101 Has number decimal point?

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

73 RA JB47 JC21 Adv. for next TJ word

74 IV JB47 JBT75S Set next TJ word address in JB75

75 TP 30000 30000 Place next TJ word

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

77 RA TJ2 JC21

100 MJ O JA160

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

102 MJ O JB73

103 RJ TA TAl Is this used?

104 TP JC12 Q

105 QT TA4 A Mask out CW

106 EJ JC25 JB112 Is CW 66?

107 EJ JC26 JB101 Is CW 65?

110 EJ JC10 JB72 Is CW 642

111 MJ 0 JB114 CW 77 left

112 TU JC37 JB75 Case funct. (66)

113 MJ O JB73 Bring TA5 in next TF address.

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

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

is restored)
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125 TP JC13 A }

126 EJ  JD2 IB136 Next symbol ( ? Subroutine for equal-

ity jump series

127 TP TA4 0 } Mask out CW ind. )
130 QT JC12 A
131 EJ JC25 30000 66?
132 EJ JC26 30000 65?
133 EJ JC10 30000 64? > No ( following
134 EJ JCI12 JA520 77?
135 MJ O JA502 Others? J
ig? gg gé?Q 2 } Mask out CW ind. )
140 EJ JC12 30000 77?
141 EJ JC25 30000 66?
142 EJ JC26 JA514 65°? g With (following
143 EJ JC10 JA514 64?
144 MJ O JA502 Others? ) .
145 TU TS17 JB152 Entry for 61 funct.
146 RA JB152 JC3
147 MJ O JB151
150 TU JC37 JB152 Entry for 66 funct. p Store given
151 TP JC20 JD33 Clear JD33 format of
152 TV 30000 JD33 Store format of funct. function
153 MJ O 30000 Exit for RJ use )
I 154 TP  TA3 JD26 Save XS3 code in funct. XS3 code-storage
Handling 66
155 TP  JC23 JD32 Put "3" in format of elements (for format
"funct.")
156 RJ JB153 JB150 Go to store given funct. format.
157 TV  JC20 JB253 Clear shift count for next counted element
160 TP JC21 JD15 Set "inside funct." to 1
161 MJ O JB220 Go to save CW Handling 76X
II 162 TP JC21 JD16 Set inside subscr. to 1.
163 TP TS2 JD27 Save XS3 code in subscr. var. XS3 code
164 TP JC75 Q storage
165 QT TS3 Jb22 Save no. of elements in v of JD22
166 LQ JD22 36
167 MJ O JA327 Go to save CW
111 i;? gﬁ ggig §5521 } iﬁgsgi not inside subscript var.? Handl.
172 RA JD20 Jc21 Adv. counter of subscr. by 1
173 TJ JC22 JB220 Is 2 > no. of subscripts? (maximal 1)
i;g ;g 38424 32?2? } Jump to alarm 22 (exit not via possible
funct. jump out, since inside subscripted
var. not of interest for funct. format)
IV 176 RA JD20 JC21 Adv. counter of subscr. by 1
177 TJ JCT JB220 Is 5 > no. of subscripts (max. 4) ?
200 MI O JB174 No, jump to alarm 22 via JB174
v 201 TP TA3 JD27 Save XS3 code
202 TP JC21 JD16 Set "inside subscr." to 1

203 TP JC40 Q

204 QT TAS JD2o Store no. of subscripts
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205 EJ JC21 JB224 Is No. of subscr. =17

206 TJ JC24 JB232 Is 4 > no. of subscr.? (case 2 or 3
subscr.)
2007 MJ O JB235 Case 4 subscripts
Vil 210 TP JC21 JD17 Set "inside pseudo”™ to 1
211 TP TA3 JD25 Save XS3 codc in pscudo op XS3 code
storage
212 TP TA4 JD31 Save CW code in pseudo op CW code storage
213 TP  JC21 JD24 Set index "pseudo was in list"
214 MJ 4] JB220 Go to save CW
Vi 215 TP JCc20 A Clear A
216 EJ JDlé6 JB220 Are we not inside subscr. var.?
217 MJ 0 JB176 Jump to IV
Save 220 TP TA4 EW2 ) Save 1 CW
1 CW 221 RJ EW EWlL RJ for exit with funct. (jumps to JB240)
222 RJ JB222 JB223 and used by pseudo JB470 as exit, v rest
223 MI O JA163 ) by JA617
Save 224 RJ JB223  JB220 )
2 225 RA JB220 JC
CW's 226 RJ JB223 JB220 ; Save 2 CW's
227 TO JC41 JB220 Restore JB220
230 TV  JC41 JB223 Restore JB223
231 MJ 0 JA163 )
Save 232 RJ JB223 JB220
3 233 RA JB220 JC Save 3 CW's
CW's 234 MJ 0 JB224
Save 235 RJ JB223 JB220 1 Save 4 CW's Form funct. format for
4 236 RA JB220 JC comp., with given one.
CW's 237 MJ O JB232 J
240 TU EW3 JB242 Come from JB222 (when funct. jump out
was set)
241 TP JC12 Q Mask out CW code of CW just placed in
242 QT 30000 A string-out
243 EJ JC13 JB256 77
244 EJ JC42 JB256 76
245 EJ  JCT7 JB260 67
246 EJ JC26 JB260 65
247 EJ JC1 JB260 63
250 MJ O JB223 Others (ignore and go on)
251 RA JB253 JC23 Come from JB256 or JB260. Adv. shift count
252 TP 30000 Q Put 1 or 4 in Q
253 LQ Q 30000 Shift (set to O when funct. symbol found)
254 RA JD32 Q Add code no. to “counter" of element in funct.
255 MJ 0 JB223 Go back to exit of "save CW"
256 TU JCT2  JB252 } Cases 77, 76, (4)
257 MJ O JB251
260 TU JCT3  JB252 } Cases 67, 65, 63 (1) (when 63 and inside
261 MJ O JB251 sub, we skip the funct. jump out)
262 TP  JC6T Q } Come from JA316 (entr, set from v in
263 QT TA4 A JC70) Mask out last 2 digits for pseudo

(to check whether with operands or not)
264 ZJ JA530 JB220 When last 2 bits = 0, go to put CW in
string-out
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Case 63
Case 64

265
266

267
270
271
272
273
274
275
276
277
300

301
302
303
304
305

306
307

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

342
343

344
345

JCl12
TA4

Jc12
JC25
Jc26
Jc10

JCT71
TAS
JB273
JB223
JA154

JB302
JB467

JC52

JC46
JB273

JC35
JC54
JC50
JCs2
JC55

JC54
JC54
JC33
Jcs2
JC60

JB467

Jcs2
JC46
JB273

JC55
Jcs4
JCs0
JC52
JC55

TS3

TA4
Jci12
30000

JB274
JB274
JB274
JB274
30000

JAS07
JB220
JA617

JA154
JA157
JB464
JB305
JB140

JB141
JB265

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

JB344

JB347

Come from JB307 or JB331

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

17

66

65

64

Is symbol defined by special equation?

Come from JB141, save CW

Give alarm concerning skipping inside
parent.

Restore exit of alarm

Go to EXTRA.JChecks for special equations

ggée » 04 } Not followed by (
17

66 Followed by (
Check whether symbol has special equat,
66

65 Not followed by (
64

ZZ } Followed by (

66

65 Not followed by (
64

Zz } Followed by (
gs;eéﬁ' 64 } Not followed by (
77

66 Followed by (
Check whether symbol has special equat.
66

65 Not followed by (
64

17

66 } Followed by (

Entries for EJ series

Mask out (dummy) CW code

Mask out CW code

63--- or 64--- (has been set before
entering here)
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20 © @ @

346
347
350
351
352

a5n
JJJ

354
355
356
337
360
361
362
363
364
365
366
367
370
371

372
373
374

375
376

377
400

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

424

425
426

MJ
TP
EJ
MJ
TU

myr
iV

MJ
TU

MJ
TU
TV
MJ
TU
TV
MJ
TU
TV
MJ
TU

TP
EJ
RP

TP
TP

RJ
MJd

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

MJ

TP
MJ

JC13
Jn

Jc4e

) 7al~¥aY
gL JuU

JC46
JC51

Jc46
JC53

Jc4t
JC50

Jcat
JCs1

EW3

Jcz0
30000
10017

JC20
Jc20

EW

30013
SY?2
30013
Sz2

30013
JD2

Jc2o
Jc20
JCc20

WL1
Up2
30000
Up2
JB422
JC100

111

JAS502

JAS14
30000
JB345
JB351
JB343
JB345
JB351
JB343
JB345
JB351
JB343
JB345
JB351

mn N2
vDJvo

JB345
JdB351
JBS503
JB373

JB400
JB376

JD15
EW2

EW1
30000

JB403
JD2
JB405
Sy2
30000
JB410
SY2
30000
JD1
Jn2l
JD17
30000
JB427
114

UP3

JB423
JB222

30000

UP3
JB416

—— S —————— S e e e e e ! ——

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

264 Or bpg

364 Or Teq

Place zero string-
Come from JA45 out word

Was last string-out word a zero?

Clear counters and indices and storages

Place zero string-out word

Only used in RJ when found, or AND and
Level Meter = 0O,

Save SY, SZ

Restore SY, SZ

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

Alarm Print

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

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

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

442
443
444
445
446
447
450
451

452
453

454
455

456
457
460
461
462
463
464
465
466
467
470

471
472

473
474
475
476

477
500
501
502

EJ
TP
MJ
TP
EJ
MJ
TP
EJ

TP
RJ
TP

RP
TP

TV
TV

RJ

TV
RP

TP
RA

QT
RJ

RS

Uz
II

JD1
JC20
VL
JB441
JC103
SZ2

VL1
JC20

JD2
JC13

SY2
JC13

EW3

JC20
30000

JC20
EW
JC30

30030
TJ
JC106
JC54
JC54

JB222

JC32
30025

TA4
JB462
JC115
TA4

JB124
JC6
JB462

JAS572
JA266

JA135
JA163

JA136

JA157
JB455

JB460

Ew2
EW1
Ew2
30000
JB117

JB131
JB132
JB133
30000
JB210

JA157
JB474

JD35
Jca2

TJ2

JB56
JB124
Jc22
JA160

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

Set RP 2(n) JB443

Put XS3 symbol at hand — A

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

Yes, goto alarm 12-1/2 =7

A1l OK, restore A to O

Go back to routine

Alarm exit when SY stored otherwise

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

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

Place address of last string-out word in
JB455

Clear A

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

Place zero-string-out word

Put XS3 code of A. in EW2

Jump back to routine

Place TJ region in TF region after
pseudo was built up

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

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

Set pseudo jump-out in JA157

Store format of all possible CW + 24
operands

Save TA4

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

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

Go back to routine

Rest JB124 (RJ exit)

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

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

505 TP JC1l14 JB510 Come from JA104; preset JB510

506 TP JC67 Q Set index for no. of operands

507 QT TJ2 JD34 (mask ¢ ¢¢ 00077)

510 RS JD35 TJ2 Preset by JB505

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

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

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

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

stored given
values

515 TP JC21 JD30 Set extra Level Meter = 1)

516 RJ JB410 JB406 Restore SY, SZ Special en~

517 RS JD1 JC21 Restore Level Meter [ trance EXTRA

520 M O JA137 Jump to extra )

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

522 MJ O JB32 Go to set dummy 65000 in TA4

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

524 TP TS3 Q Prepare masking of CW code

525 MJ O 30000 Go back

526 RA JD21 JC21 Patch for JA333 (to restore accumulator

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

530 MJ O JA334 Go back to routine

531 TP JC20 A Patch for JB351

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

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

CA JB534
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~NO 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
41
42
43
44
45
46
47
50
51
92
53
54
99
56
57
60
61
62
63

= =

QOO OO OCOOMMOOH

- W

LW

QOO OO OO OO0 C OO0 OO0 OONNOOOOMNODODOOOOO

OC=EO0OOO OO0 O0OOO0O

0

WL3
T
0

0
JA251
JA160
5
64000
63000
77000
7T

BRWNh=HOOOOCOo

66000
65000
7
Tt
25
JBS7
JB135
T
T
00100

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

JB210
JB277
JA124
WL
JB6

XS3 code AND

Xs3 (

Zero
One

XS3 )
XS3 A .
Used by JA113

XS3 ,
XS3 ;

I

11

III

IV

v

VI

Save 1 CW

For checking VARY range
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64
65
66
67
70

71

ia

72
73
74
75
76
7
100
101
102

1N

AVU

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

'S

O:UOOOOOOOSESOOOOO‘DOOO(DOOOOO

COOoOOOCO

JA312
JB363
JB366
00077
JB262
0

TJ2
JA253
JA3T1
00700
0
67000
JB223
JB240

JA247
JB443

LB e o 18

7077
777
JA600
1

2

3

TE1l

0

TJ2
77700

~NNOoOOoOC OO

7777

Lower case
Upper case

Mask

Comparisons

for 1,J,K,L,M

For neg. sign alarm 1

436



HO~NOUbkWwWwNn-=O

—

[\

~NOoO Ul W

10

12
13
14
15
16

IA

40
65
01

01
24
26
30
30
CA

IA

40
24

50
25

01
01

01
47
01
65
26
CA

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

JJ
JJ1
JJ2
27442

66016
51466

7777

47302
32463
34500
52676
01010
30506
30220
JJ17

Alarm 1

0

10

55146

7777 Symbol [ 1 illegal

0 S2d in compute sentence
63032

45001

26766

05066

02201

Alarm 2

15

42630 Adjacent symbols [ J [ ]
meaningless in compute sentence

97347

50177

0 Sz2

777

0 SY2

45034

06565

12651

63001

10101

63050

17777
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= O

— O ~NO Utk W

Iy w—

~NoO bk W - O

IA

40
52

01
66

01
51
73
30
CA

IA

40
52
33
50
51

A~

01
27
CA

JK
JK1
JK2
635306

51523
34515

33246
51014
01304
50666
JK12

(=Lt ksl

0
10
72751

05424
00177

50166
72430
63047
52277

05066
06501
15254
44673
45430

77777

Alarm 3 = 6-3/4

Pseudo operation [ ]
has too many elements.

TJ 1

Alarm 4

Parentheses not properly paired
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~No bk WO

10

12
13
14
15
16

IA

40
70
46

01
50
26
25
01
54
CA

IA

40
24
50
01
34

0l
66
30
01
01
52
67
32
CA

JM1
JM2
24543
30017

33246
26515
66015
30540
65672
34526
JM13

JO
Jol
Joz2
54326
66650
31675
51500

27510
01243
01713
01010
01010
94307
635016
30220
JO17

0

11
42425
T

50134
45430
06747
15131
56526
66522

15

74730
15131
02666
17777

15051
25430
46633
10101
10101
03451
76524
17777

Alarm 5

Variable[ ] has incorrect
number of subscripts

JD27

Alarm 6 = 5~1/2

Arguments of function [ ]
do not agree with previous usage

JD26
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N wWwNn = O

IA
40

o1
66
ol
27
21
30
65
26
01
34
01
01
70
66
S50
CA

JP
JP1
JP2

26245
01253
47526
01333
01653
01663
30506
30013
01010
50016
54245
51310
24547
24663
66227
Jp22

0
20

05051
00126
76630
05430
45026
33001
63050
46501
10101
63330
03230
12401
30165
04730
7T

Alarm 7 = 12-1/2

SZ2

490

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



N~ O

~Nobwnn—~O

10

12
13
14
15
16

IA

40
26

50

01
46
01
30
30
34
CA

IA

40
26
50

01
o4
70
46
25
01
01
26
30
CA

JQ
JQ1
392
51506

66017

34650
46517
25730
50015
50663
65227
JQ14

JR1
JR2
51506
66017

24525
65012
24543
30016
30010
01010
01010
51475
27220
JR17

0
12
96624

T

13151
13027
15152
22454
33065
Tt

15
56624
T

23024
46501
42425
65101
10101
10101
10101
26766
17777

Alarm 8

Constant E 3 is followed by
open parenthesis.

SZ2
SZ3

Alarm 9

Constant % % appears as
variable to be computed

SZ2
SZ3
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S —

-

HONOWUERWN O

O N R WM -=O

IA

40
24
50
0L
34

01
66
24
CA

IA

40
24
50
01
34

01
67
67
CA

JS
JS1
JS2
54326
66650
31675
51500

27510
01245
54227
JS12

JT1
JI2
54326
666350
31675
51500

24543
52305
51676
JT12

0

10
74730
15131
02666
17777

15051
25230
T

10

74730
15131
02666
17777

00165
43146
52901

Alarm 10 = 17-1/2

Arguments of function[ J
do not appear.

Alarm 11

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

10

12
13
14
15

~No kW - O

IA

40
24
67
01
46

01
34
65
66
01
26
66
CA

IA

40
65
01

01
54
01
CA

JU
JUl
Juz2
46523
47305
65734
01777

33246
32346
01313
01010
01010
33245
30542
Julé

JV
Jvl
Jv2
73472
T

34502
30266
67653
JV10

0

14
32450
43426
72551
T

50127
60124
45465
10101
10101
42426
27777

55146
7777

65154
64673
02722

Alarm 12

Alphanumeric symbol [ ]
has digit as first character

SZ2

Alarm 13

Symbol[ ] incorrectly used

SZ2
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PO~k W~ O

T

P b ped e
N WD OO U W — O

IA

40
70
46

01
66
50
01
67

a9
~a

CA

IA

40
65
01
27
24

01
46
01
01
01
52
33
CA

Tt 1
JW L

JW2
24543
30017

34650
01273
30270
24500
24663

77777

LI I A )

JW13

JX
JX1
JX2
34503
70244
01702
25463

34650
46517
25730
51523
01010
24543
30653
JX16

11
42425
T

15051
03134
12573
13053
45150

77777

14

24630
66730
45434
00177

13151
13027
12450
05001
10101
05066
46522

Alarm 14

Variable [ ] is not defined
by an equation

SZ2

Alarm 15

Single valued variable [ ]
is followed by an open parenthesis

SZ2
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HO~NOWUhkwNnHO

T

~NOoO s wNn = O

10

12

IA

40
65
34
31
24

01
66
24
CA

IA

40
24
50
01
01
34

01
66
24
CA

JY
JY1
JY2
67256
52666
01702
25463

27510
01245
54227
JY12

JZ
JZ1
JZ2
54326
66650
27674
31675
51500

27510
01245
04227
JZ13

0

10
52654
50151
45434
00177

15051
25230
T

11

74730
15131
74773
02666
17777

15051
25230
TTT

Alarm 16

Subscripts of variable [ ]
do not appear

SZ2

Alarm 17

Arguments of dummy
function [ ] do not
appear

SZ2
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N Uk WO

10

~NOCO O W O

IA

40
31
01
30
52
51

01

50
54

£

01
01
32
67
32
CA

IA

AN
=xuv

65
34

01
54
01

01

30
01
01
71
50

IA

TA1

AL

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

IB
IB1

™9

FNe e

67256
52660

51310
34242
T

34650
01525
54467
01010
01010
54346
22017
IB20

0

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

14

52654
17777

17024
54630
T

15051
45152
30101
10101
10101
66630
T

Alarm 18

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

SZ2 for 18; JD25 for 6-1/2

Alarm 19
Cuthanwine! 1.8 conwiatrl T o,
YUMSVLLIPL] JUL valiauvic| g 1>
not properly written
SZ2
JD27
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e b e bt bt e et
~NO U WD OO —~O

IA

40
24
50

01
50
01

01
54
01
01
01
65
34
CA

IA

40
31
51
65
34
70
46

01
51
01
25
o4
65
20
27
CA

IC
IC1
IC2
54326
66017

51310
26663
7T

24525
65012
01010
01010
01010
67256
52662
IC20

ID
ID1
ID2
67502
50015
67256
52663
24543
30017

33246
66010
01010
30305
30703
46730
66345
22017
ID21

0

16
74730
T

13167
45150
T

23024
46501
10101
10101
10101
52654
27777

17

66634
15401
52654
02701
42425
77

50150
10101
10101
00152
435167
14730
15030
777

Alarm 20

Argument[ ] of function[ ]
appears as subscript

SZ2

JD26

Alarm 21

Function or subscripted
variable[ Jhas not been
previously mentioned

SZ2
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~N oUW~ QD

IA

40
65
34

01
54
01

01
27
51
01
01
50
01
25
66
CA

IE
IEl
1IE2
67256
52660

51310
34242
7777

30722
65012
71302
01010
01010
67472
51310
65265
65220
IE22

0

20
52654
17777

17024
54630
T

63030
44646
70101
10101
10101
53054
16567
43452
17777

Alarm 22

Subscript [ ] of variable[ ]
exceeds allowed number

of subscripts

SZ2

JD27
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~NOo bk W= O

10

12
13

IA

40
31
65
01
51
30
30
31
54
01
30
CA

IA

40
26
24
27
30

01
54
50
01
01
73
CA

IH
IH1
IH2
34546
73472
34650
50322
50663
01505
67546
01010
01010
26453
IH14

IF
IF1
IF2
51474
65656
01253
30500

24502
30263
32010
01010
01010
47255
IF16

0

12
56601
55146
17154
20165
05026
16601
63330
10101
12633
02722

14

72401
74730
06671
17777

70152
02734
10101
10101
10165
14622

Alarm 23

First symbol is wrong.
Sentence 1is not checked
further

Warning Alarm 1

Comma assumed between
E %and preceding symbol

SZ2
SZ3
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~N O UE WO

-
O~k wNnH O OO WLk WwNDHO

o

IA

40
41
24
27
30

01
54
S50
25
CA

IA

40
41
34
01
66
01
26
01
26
CA

IA

65
26

01
47
01
71
32
CA

16

161

1G2

24502
65656
01253
30500

24502
30263
32016
51462
1614

IK1
IK1
IK2
24502
50653
52245
33306
54305
30270
01010
51474
IK12

II
112
I12
30506
30010

01011
52676
01777
24545
21010
1112

12

74101
74730
06671
17777

70152
02734
57347
20177

10

74101
42730
43050
53065
24624
12573
10101
72422

10
63050
17777

72651
63043
77777
03450
17777

Warning Alarm 2

“And" assumed between
3 and preceding symbol

Warning Alarm 3

"And™ inside parentheses
replaced by comma

Alarm Heading

(real alarm)
(warning)

Sentence A A [J1 AA A
warning, A A

(compute)



JD

TJ

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

0-27

Temporaries Compute String-out

Word index

Level Meter

Storage for SY

Index ™inside function"

Index “inside subscr. var.™

Index inside pseudo oper.

Counter of subscripts

Counter of elements in pseudo operation
Stored number of subscripts

Free (?)

Index ™pseudo was in list™

XS3 represent. of pseudo operation

XS3 represent. of function

XS3 represent. of subscripted variable
Extra level meter

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

Stored format of function

Index for pseudo operation

Stored CW + operands of pseudo operation

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

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

RJ TD TD1
Send old file back to
Combination List

l

Enter variable in
stringout format and
count 1 variable

Yes

referred to

RJ
of processor then|
LN3 —WL4

RJ iX X1
Routine B lists
line no. in iz

I

Test variable

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

Put variable count in

count > O

Yes

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

RG4400
E04474
EP4520
EQ4543
ER4564

Read String-Out Regions

subroutine regions are needed for assembly of this tape.

RG

0
SY
EP10
RGS7
RG60
RGO1
TA

0

0
RG61
SY11
RG42
SY
RG61
RG63

TA4
RG64
RG65
RG66
RG66
TD
TA3
RG26
SY
RG62

SY
RG70

SY
SY11
RG42

SY2
LN2

LN3

CT
SY1
WL4
RG33
RG1
RG46
TAl
EP1
RG20
EO1
Q
RG33
SY1
RG
RG1
RG14
Q
A
EP1
Q
TAS5
TD1
vy
RG6T
SY1
ER1
RG2
SY1
RG36
RG11
SY1
Q
RG41
EO1
LN4
LN

WL4

)

}

Exit to String-Out Control

Get next symbol

Clearing 5th line of output

Is symbol an IF?

Comma test

Space period test.

Get file from Combination List.
Error return from TA

Is symbol a space period?

Is symbol a constant?

A . test

Closed parenthesis test Deleting loop

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

Put 1 in 30 bit.
Send file back to Combination List

Open parenthesis detection gives alarm.

Begin IF rout.
Is symbol "SENTEN"?

Is symbol a constant?

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

45
47
50
51
52
53
54
55
56
57
60
61
62
63
64
65
66
67
70
71
72
73

RJ

TP
SS
ZJ
TP

A

Al

QS
RJ
MJ
34
21
01

43

CQOHMOOHHOO
la= )]

CA

IA

RJ
TP
RJ
MJ
70
46

01
30
30

34
51
01
01
47
40
CA

IA

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

RG26 A TP TA3 [WL6] to A

RG71 0 - TP TA3 WL6

RG51 EQ1

A WLS Variable count

RG72 WL

gG73 g2 Put read indicator into 12

SS SS1 Exit procedure

0 RG

31777 17777 IF

77T 7TV '

22777 17777 A .

7TTT 7777 (

T 77T )

0 77000

0 76777

0 0 1 in 30 bit

0 1

30506 63050

TA3 WL6

0 6

2 0

RG74

Read Error Print-Out Subroutines

EP

0 RG30

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

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

0 0

50516 60147 A NOTAM
50663 45150 E NTTION
27013 45001 E DATINA
33300 11727 T HEA (D
47305 06534 I M ENJS I
50430 10101 0O N )A & A
01010 10101 A A AN AN A A
65662 46630 A'S T A T E
30506 62277 M ENT A

EP6 14

EP23

EQ

0 RG55
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b W — O

RJ
TP
RJ

50
65
30
34
47
50
01
54
01
66
50
40
CA

IA
MJ
RJ

RJ
MJ
65
34
70
46
30
24
27
24
01
24
30
01
65
01
30
27

22
40
CA

IA
MJ
RJ
TP
RJ
MJ
67

WA
EQ20
Up2

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

ER

WA
ER27
Up2

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

EO
WA
E023
UpP2

65345

WA1
UP3
UP

EQ

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

RG14
WAl
UP3
up

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

RG51
WAl
UuP3
UP
EO
03201

N OA S UB
S C R I PT
E DAV AR
I ABLEA
M ENTTIO
NEDOATIN
A T HE A (
R E A D ) A
A AN A DN A S
T A TEME
N T

S U B S CR
I P TE DA
V AR TIAB
L ES A AR
EANOTA
A LLOWE
DA TOAH
AV EA A A
A A A A AP
AR ENTH
E T TIC AL
A E X P R E
S S I 0 NS
AT NATH
EA (R EA
D ) A S TA
T EMENT

U S I N GA
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10
11
12

12
1J

14
15
16
17
20
21
22
23

66
54
34
65
54

Q9
ua

50
25
67
01
54
51
27
40
CA

33300
27013
47524
01543
30502

nN19240
vioav

30015
30542
66016
50674
01712
47346
22777
EOS
E024

17151
43101
63430
03130
63450

1424

A2TUUTX

06747
10125
63330
72530
46501
66630
77777
16

oD mzZ2amn-HTA

506
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Type String-Out.

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

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

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

The alarm print-outs are as follows:

1) SymbolC Jillegal in type sentence.

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

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

4) Parentheses not correctly placed.

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

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

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

ly mentioned in problem.

8) Floating point variable [ ) used as subscript.

9) Pseudo operation symboll ] illegal in type sentence.

10) Subscripts of subscripted variableC J are missing.

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

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

variable.

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

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

15) Function symbol L ] appears as subscript.
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€1
16) Constant [ J appears as function or subscripted variable.
17) ConstantE } appears as variable to be typed.
18) Negative subscript [ Jillegal.

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

MG

Entrance from
Stringout Control

MG ]

Do
presettings

MG 102

(Get next symbol )

"“Next symbol"
Get next symbol

to look at
in SY2-14

MG4

Symbol under
tion

considera
in SZ2-14

MGT7

Is it SY A.2\ No

Yes

MJ for use in RJ
and exit

:A
MF31

Place MJ to GO TO
END in jump before
get next symbol

n

Alarm 6, alpha-

with digit

numeric symbol starts

Is next
symbol (?

Yes

ME 105

Alarm 6A, alpha-

numeric symbol
EXTRA starts with digit

a letter?

Is first character \No

TYPE STRINGOUT

MG11

Isit alphanumeric?

MG13

Clear word

SZ27 or SZ11 neg. /

MG110

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

index

MG15

Which non-
alphanumeric symbol?,

No
MB10 MB 14
MH1 —
Warning alamm, space RJ set'CW anq XS3 for
Is word ind. \No .| betw. words re- comma in stringout
= 0? placed by comma ana adv. for next
1 addr. by 2
Yes
MH2
Put 1 in
word index
Is symbol a
number? SZ12 neg.
MJ6
MJ4

Is next
symbol ( ?

MF 67

Is level = 0?)No

Yes

MF73

Alarm 21, number
used as function

Alarm 22, # in type
comm, allowed only
inside parent.

Are we inside

argument of sub-
scr. var,?

No

MJ23

Assign 75...call

word for funct.
subscr.

MJ20

MJ2 Put CW and XS3 in

stringout and adv.
@"_ '_( — addr. by 2

MJ7

Add 1 to counter
of # of subscr.

MJ12

Check format
fxd. pt.

Convert to
octal fxd. pt.

Get const., CW
from constant
001




or1¢

MG64

MG66

TYPE Stringout (Cont.)

MGT70

MGT1

Change jump EJ...

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

MG 60

MG53

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

var.

MF24

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

}

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

MG55

No

MG56

L Is next No
symbol (?

Yes
MG32

ME26

Clear counter of
subscripts

Alarm 5, subscripted
var. has wrong # of
subscripts




TYPE Stringout (Cont.)

MH31
Put no. of subscr, M 30 MH26
and XS3 code of Set index "inside Is next Was it subscripted
subser. var., in subscr. var." to 1 symbol ( ? var.? 77
storage
No
MF50
Alarm 13, subsc¢r.
of subscr, var,
missing
MF 37
MH36
Alarm 14 or 11, — W16
single val. var, Are we inside sub- Was it single
used as subscript scr. variable? valued funct.? 65
I No No
MF53
Alarm 15, single val. M40
fct. used as symbol Is next sym-
for funct. or subscr. bol ( ?
var,
MF56
Alarm 16, subscr, Mid2 MH 15
used as symbol for Is next Was it fixed point
funct. or subscr. symbol ( ? var? (subscript)64
var.
No No
MH50 MH45
Adv. counter of Yes /" Are we inside
subscripts by 1 subscr. var.?
No
MF61
Ala;m 17A, subscr.f Yes Are we ino
used as argument o side function?
function
MF64
MH54
Alarm 20, W52 - M7
function used as || Adv. counter for Yes / Are we inside t
subscript subser. by 1 subscr, var,? function? 66
No No
MH62 MH61
Warning alarm 2, - Ma57
typed val. of fct. Set ind. inside Yes Is next
may not correspond funct. to 1 symbol ( ?
to stated arguments
No
MF42
MH23
Alamm 12, pseudo-oper,
symbol illegal in - Was it pseudo
TYPE sentence oper.? 40
MF45 No

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

511

©



(484

MH11

Is next symbol
(? SY2

TYPE Stringout (Cont.)

MI3

Is first char.

"\1,J,K,L,M2

Yes

Are we inside ar-
gum, of subscr.var.?

No

Put CW and XS3 code

in stringout and adv.

addr. for next
string. by 2

MH12

MI24
MF 34 MI21 MI4 MI26
Alam 10, fct. or Add 1 to counter re we inside ar- Add 1 to c?unter of /Cbeck format for
subscr. var. not of subscripts Yes| qum. of subscripted subscripts < single val. fltp.
mentioned in comb. var,? var.
list MI5 W27
Yes /Are we in- MF117 Assign CW for
ide a f t.? ingle val., fltp.
Gl ° une Alarm 11, single < sing sa: P
BEFORE No val, fltp. var. used
EXTRA as subscript MI30

MF115

MI6

Check format
subscr.

Assign CW for
subscr.

MIl0

‘Add new subscr,
var. to Comb,
List

MI1ll

Alarm 17, subscript
used as arg. of fct.

Put CW and XS3 in
stringout and adv.
addr. by 2

MI17

MI17

MI17

Add new single
< val, var. to Comb.
List

MI11

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

MI17

®

@



€Ig

TYPE Stringout (Cont.)

MK MK 1 MK5 MK11 MK12 MG
Adv. Level Meter GoAf Put CW and XS3 of Is level = o2 \Yesy/ Send string-\ Jump to Exit
' SY2...in stringout = t to tape
by 1 end g ou p /
No
MF121
Alarm 23,
level not back to
zero
Mo75 e T G101
t j i -
:8; 2r§ _}l;r:g .113...NEC Blend neg. sign Jump back to
to JP---NUMBER (from | ~]into XS3 code routine
MA61 to MALTI) (—>NUMBER)
MLI ML2 MLA ML11

Clear extra
Level Meter

Is symbol at
hand (?

Adv. extra
Level Meter >

Get next
symbol

No
LS ML7 No MK MK1

Adv. Level Go on in
meter by 1 GO TO END

Is symbol at
hand ) ?

Is next
symbol A.?

ML16
No 4 \ Yes
Is extra Level Is next
Meter >1? symbol A.? /
No

Reduce extra Level
Meter by 1

Jump to MG4 in be-
ginning of routine
to get next symbol




Type String-Out Regions

RE MG4400

RE MH4512

gg ggiggz Program main part
RE MK4656

RE ML4671

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

RE YB5175

RE YC5215

RE YD5227

RE YE 5244

RE YF5263

RE YG5273

RE YH5312

RE Y15330

RE YJ5355

RE YK5370

RF.  YL5406

RE YM5424

RE YN5442

RE Y05464

RE YP5504

RE YQ5517

RE YR5531

RE YS$5552

RE YT5571

RE YZ5603

RE ME 5614

RE MM6140

RE MN6240

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

514



Non-
Alpha-
Numeric

Comma

First Par

Last Par

DW= O

[S)]

10
11
12

13
14
15
16
17
20
21
22
23

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

47

50
51
32
53
54

IA
MJ

RP
TP
MJ

RJ
EJ
TP
EJ
EJ

EJ
EJ
EJ
EJ
EJ
EJ
MJ

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

TJ
TJ

MJ
RS
MJ

RS

MG

MC36
10025
MC12

SY
MC1
MC13
SZ7
SZ11

MC12
Sz.2
MC3
MC5
MC4
MC2
MC34
MC35

MC26
MB37
SY2
MC2
MC3
MC4
MC5

MC
MB37
ME17

MC30
MB37
ME17
MG60
MC12
ME20
ME21

ME21
SY2

MC12
ME22

CT

EW3
MGIO2}
ME

MG6

0

SY1
MB

A
MG105
MG1035

ME16

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

MGS3
MGS0

MG4
MC14

A

MG32 }

ME20
ME23

W
oed
i

Exit

Set EW3

Clear temporaries and go to check
for & . in start

Come from MG104 "before get next
symbol"

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

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

Is first digit a letter?

Is first digit a number or decimal
point?

Clear word index

Put XS3 code at hand —» A

Is it, ?

Is it ( ?

Is it ) ?

Is ity ?

Is it neg. sign upper case?

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

Fill string-out for comma

Put next symbol —A

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

Fill string-out for (

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

Fill string-out for )

Reduce Level Meter by 1

Is Level Meter 2 07

Yes, put zero — A

Are we inside subscr. var.?

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

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

Jump to one more error test

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



Semicolon

Negative

NEC

55

56
57

60
61

62
63

64
65

66
67
70
71
72
73

74
75
76
77
100
101

1N
AV&

103

104
105
106
107
110
111

Z)

TP
MJ

RP
TP

EJ
TP
EJ
TV
MJ
RA

MJ

Sp
SA
LT
MJ

DY
1w

EJ

EJ
MJ
TP
MJ

CA

MG56 MG51
MC12 ME22
0] MF26
10003  MF24

\

MC12  ME17 J

MC3 Sz2
0 MG24 }
MC13 A

SY1l  MF15
SY12  MF15
MC14 A
ME20  MF77 }
MC6 MH4

0 MG4
ME22  MC14

0 MF77
MC10  MH4
MC30 25

Sz2 36

0 SzZ2

0 MJ

Sy sy1
MC1 MF123
0 MG4
Sz2 A

MC33  MG110
0 MH
MC3 Sz2

0 MG13
MG112

516

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

Clear counter of subscripts

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

Come from MG43

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

Put "40 ¢ ¢"—>A

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

Contains next symbol a letter?

Are we inside subscr. yar.?

Set jump for neg. no.

Jump to "before get next"

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

Jump to alarm 1A

Restore jump to NUMBER

Blend neg. sign (lower case) in

XS3 code

Jump to NUMBER handling.\ patch for
.L‘.'_.S

Cbhan Lasncen MO ~ :. ~m e~ al_a
VUIIC L1iUlll iMUL, Yol 141dL vdST LlIaL
symbol ’?sentence

Is first symbol A . ? starts
Yes, go to alarm. with A
No, go on in routine

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



Alpha-
Numeric

In Comb.
List

Subvar 2

Sinvalf
2

Sub-
script 2

— O

(=) G WO

10
11

12
13
14
15

16
17
20

21
22
23
24

25
26
27
30
31
32
33

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

IA
TP
TJ

TP

EJ
EJ

RJ

RJ

RJ
RJ

QT
EJ

EJ
EJ
EJ

TP
QT
EJ
MJ

TP
EJ
MJ
TP
TP
QT
TP

MJ

J
TP
EJ
MJ
TP
EJ

TJ
TJ
MJ

MH
MC12
ME16

MC14
MC12
SZ12
SZ7

MB21

TA

MB33

MB24
MC22
TA4

MC17

MC20
MC21
mMc22
MC31

TA4
MC37

MC5

MC14
MC23
TAS
TA3

MC12
ME20
MC5

MC5
MC12

ME20
ME21

MB10O
ME16

MJ
MB43

MB15
TAl

MI
MB30

MB22

ME13
MH42

MH35
MHS52
MH25
ME13

MF42
MF45

o )
MH30

MF50
ME20

523 )
ME23
ME24

MG4

MH63

MG4
MF 56
MH50

MF61
MG4

)
ﬁFSB }
)
)

517

Put zero —>A

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

Put 1 in word index

Clear A

Has symbol no letter?

With letter: 1is first character
not a letter?

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

Is symbol at hand in Combination
List?

No

Yes, put CW and XS3 code in string-
out

Write SY2-14 back in its place

Mask for call word symbol — Q

Call word symbol—>ME13 and A

Was symbol in Comb. List subscript?
64

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

Was symbol in Comb. List function?
66

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

Was symbol in Comb. List pseudo op?
40

Was symbol in Comb. List Library
Routine?

Is next symbol ( ?

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

Put no. of subscr. in storage

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

Are we inside subscr., var.?

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

Are we inside subscr. var.?

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



Sub-
script 2A

Func-
tion 2

Not in
List

Sinvalf
1

50
51

52
53
54

55
56
57

60
61
62
63
64

B WD~ O

(82

11
12
13
14
15
16
17
20
21

23
24

25
26

30

31

RA

EJ
RA

MJ
TP
EJ

MJ

MJ
RA
MJ
CA

IA

EJ
TP
EJ
TJ

TJ

RJ
RJ
AT

RJ
TP
TP

TP
RJ
RJ
MJ
RA
MJ

EJ
RA

MJ
RJ
RJ
AT
MJ

CA

ME22

MC12
ME20
ME22

MC5

MC14
ME22

MH65

MI
MCS

MC12
SZ10
ME20
ME21
RH
MC17
MB37
MC27
SzZ2
ME13
MC12
MB24
ME22
ME20
ME22
RH

MC20

MI32

MC14
MG4

MHS56
MC14

MF64

MH61

MG4

ME21
MF12
MC14
MF37

MF 34

MI23
MI21

MF115

RH1
TK1
ME13

MB34

TF1
TF2
TF3
TE1
MB22
MG4
MC14
MI6

MI26
MC14

MF117
RH1
X1
ME13

MI1l

518

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

Are we not inside subscr., var.?

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

We are not inside: 1is next symbol
(2

Go to "before get next"

Set "inside funct" to 1

Go to warning alarm 2

Adv. counter of subscr.

Go to alarm 11 or 14

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

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

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

No, check format

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

Fill string-out, etc.

g3¢
Add new XS3 code
file to CW
Combination Zero

List

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

Adv. counter for subscripts

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

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

Jump to alarm

Check format

Get CW No. for 64, 65, 66

Add 65--- and store formed CW in
ME13

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



Number

Stated

S WD~ O

~No

10
11
12

13
14
15
16
17
20
21
22

23
24

TA
TP
EJ
TP
EJ
RJ

TP
EJ
RA

MJ
RJ

TP
RJ

RJ
TP
RJ
RJ

MJ
CA

e J

w73 )
MB15

boo)
MJ23 .
MC14

MJ12
RD1

RS4
RS

on_ )
GW1

ME13 }
MB34
MB22

MG4
ME13
MJ20

Is next symbol ( ? Yes, go to
alarm 21

Is level = 0? Yes, go to alarm 22

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

Are we not inside subscr. var.?

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

Jump to over-next instr.

Free

Check format of fixed point con-
stant

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

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

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

Assign 75--- CW for funct. subscr.



Bef .Go
To End

Go To
End

Bef.
Extra
Extra

NOCH

MEHR

Most

—
O~No s w0

11
12

[
O~No bk WD IO

11
12
13
14
id
16
17
20
21

ME17
MC32
SY2

MB37
MC12
ME17
EW3

MC14

WT

MK13

MB24
MC12
SY
SZ2
MCS
MC4
SY2
MC1

ME15

MC14
ME15

oxran

ol

MC1
ME15

ML22

MC14
ME13
S22

MB34

MF121 §

MC40

WL
WT1
MG

MB22
ME15
SY1

ML11
ML13

ML2
MC14
ML2

ML20

MK1
MG4
MC14
ML2

~——

\ 7 Ny

520

Adv. Level Meter \

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

No, go to alarm 4

> END
Send string-out to tape

Exit

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

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

Adv. extra Level Meter

Is extra Level Meter > 1 ?

Is next symbol A . ?

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



13
14
15
16

17
20
21
22
23
24
25
26

27
30
31

32
33
34
35
36
37
40
41
42
43
44

45

RP

MJ
RP
TP

TP
ST

288

E24EEZ

MJ

MB
ML16

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

MC5
SY2

MG4
MC10
MC11

SY2

Subroutines

MG4
MG10
EW2

ME14
EW1

EW2
EW1
3000QJ
MF
MB2
MB3

MB2
MH2
MB17 )
ME

MB21
SY2
30000
MB24
SY2
30000

ML1
MB2
MB3

30000

B
o
—— — —

521

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

Back to routine

CW

XS3 symbol

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

Warning 1

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

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

Write SY2-~14 back

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

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

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

Free

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



46
47
50
51
52
53
54
55
56
57

RJ
TP
TP
RJ

RJ
RJ

CA

UZ1
UP3
YZ4
Op
UP3
op
MB35
MG4
UP3
MBS0

522

Error print

Error count
heading printed
text printed

Exit for RJ used
Normal exit

Entry for warnings



dREGREEGREEGREGREEREE3EEEE838EE88EEE8CCCCCeEEREE

Alarm Entries and Exits

=

Sz2
SZ3

<
=<

o NOOOCOOO
54 °

v wn =< W
OENNOON
[\C % [\

o
=

ME24
Y6

SZ2
YH

SZ2
YI

SZ2
YJ

SZ2
Sz2
YM

SZ2
YL

S22
YN

SZ2
YO

MB56
YC4
MB52
MB46
YES
YE7
MB52
MB46
MBS52
MB46
YG6
MB52
MB46
YH6
MB52
MB46
YI2
MB52
MF113
YJ6
MB52
MB46
YK6
MB52
MF111
YM6
MB52
MF111
YL10
MB52
MB46
YN6
MB52
MF107
Y04
MB52
MF107

W__/\_V__ax_v—-\ ../;_V___IW——J\ A\ __/\_v_/\ 2 N ___/W—/\ o —— \_ AN I

)]
no
W

Warning alarm 1

Free

Warning alarm 2

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

1

10

11

12

14 = 12A

13

15

16



61
62
63
64
65
66
67
70
71
72
73
74
75
76
7
100
101
102
103

104
105
106
107
110
111
112
113
114
115
116
117
120
121
122
123
124
125

Jd8EdR

HECEZESEEECEEERHE SELGEREEREEEGRRE

SEZ

Sz2
YP

SZ2
Y0

SZ2
SZ3

SzZ2
SZ3
YS
Sz2
Sy2
YT

MB54

SzZ2
YH
MB54
MB54
MB54
MB54
MB54
MB54
YD
MB54

0
MF126

524

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

Alarm

17

20

21

22

old 2 = 3A

6A

17

11

2 (first symbol A .)



| e el
MO LW O

IA

40
26
24
27
30
7
77

01
CA

IA

40
66
70
51
26

01
o1
01
01
51
o1
01
27
47
CA

YY
YY1
YY2
51474
65656
01525
27345
T
T

22777
YY13

YB
YB1
YB2
73523
24466
31013
66345

47247
66010
01010
01010
54543
50270
65662
01245
30506
YB20

Warning Alarm 1

0

11

72401 Comma assumed preceding symbol[ J.
74730

43026

03201

777

777

0 SZ2
0 SZ3
77777

Warning Alarm 2

16 Typed value of function[ J]may not
02701 correspond to stated arguments.
73001

16750

15001

0 SZ2

30150

10101

10101

10126

06552

16651

46630

43267

66522

[#)]
no
w



H OO WN O

—

= e
B W= OO Uk W~ O

IA

AN
av

65
o1

1

24
66
30
30
CA

IA

40
31
65
01
01
22

51
66
01
01
30
CA

YC
YC1

vrea
i1uvg

73472
e

34464
46013
73523
50663
22777
YC12

YD
YD1
YD2
34546
73472
65522
52513
01653
90263
66013
33305
01010
01010
26453
YD15

0

TN

10
55146
T

63032
45001
00165
05026
7T

13

56601
55146
42630
45066
05066
00150
16754
40101
10101
12633
02722

Alarm 1

[aJume S I i B I P |
OYymooL | jiilegal
in type sentence.
SZ2

Alarm 2

First symbol space point.
Sentence not further checked.

526



—
CNC U WNN-~O

11
12
13
14
15
16

~No s WD O

IA

40
24
50
25

01

01
50
01
52
01
01
66
CA

IA

40
52
33
50
54
73
30
CA

YE1
YE2
27442
66016
51466

777

47302
32463
34500
30010
01010
01016
30502
YE17

YF
YF1
YF2
24543
30653
51660
54302
01524
27227
YF10

0

15
42630
57347
50177

7777

45034
06565
16673
10101
10101
53050
63022

05066
06501
12651
66646
62426
7T

Alarm 3

Adjacent symbols[ J[ ]
meaningless 1n type
sentence.

SZ2

SY2

Alarm 4

Parentheses not correctly placed.
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24
67
01
46
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34
65
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01
01
24
CA

YG
YG1
YG2
67256
52663
24543
30017

33246
26515
66015
30540
01010
01010
65672
34526
YG17

YH
YH1
YH2
46523
47305
65734
01777

33246
32346
01313
01010
01010
01263
26663
YH16

0

15
52654
02701
42425
T

50134
45430
06747
10101
10101
15131
56526
66522

14

32450
43426
72551
T

50127
60124
45465
10101
10101
32454
05422

Alarm 5

Subscripted variable[ ] has

incorrect number of subscripts.

ME 24

Alarm 6

Alpha-numeric symbol[ Jhas
digit as first character.

SzZ2
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54
24
66
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26
27
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01
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20
67
50
30
46
66
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ol
CA

40
31
50
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34

01
24
65
22
CA

YI
YI1
YI2

0
24525
65012
01316
34515
01656
54345
01010
01010
01010
70245
46302
66013
51660
70345
73014
34515
34500
25463
YI25

YJ
YJ1
YJ2
46512
32015
66017
24254

67653
65016
26543
T
YJ13

0

23

0
23024
46501
75026
00151
72565
26630
10101
10101
10101
43424
10125
46501
15254
16765
73050
03027
15254
04722

Alarm 10

SZ2

[ ] Appears as function or
subscripted variable, but is

not previously mentioned in problem.

Alarm 11 = Alarm 14

11

46634
25134
02454
63001

02701
36725
45266
T

Floating point variable[ ]
used as subscript.

Sz.2
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40
65
34
31
26
27
24

01
01
01
01
65
CA

YK
YK1
YK2
65306
51523
34515
47255
0
34464
46013
73523
01010
01010
01016
30502
YK16

YL
YL1
YL2
67256
52666
01656
54345
01702
25463

24543
01010
01010
01010
65345
YL16

0

14
72751
05424
00165
14601

63022
45001
00101
10101
10101
53050
63022

Alarm 12
Pseudo operation symbol[ ]

illegal in type sentence.

SZ2

Alarm 13

Subscripts of subscripted
variable{ Jare missing.

SzZ2
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IA

40
46
73
34
47

01
24
66
01
01
01
66
CA

TA

40
31

50
50
34

01
24
26
01
01
65
01
01
54
01
25
CA

M
YM1
YM2
34255
01545
50300
25514

34464
46013
73523
01010
01010
01016
30502
YM16

YN
YN1
YN2
46512

32015
66017
24254

67653
65013
66345
01010
01010
73472
51540
65672
34526
70246
46302
YN22

0

14
42454
16766
16573
60177

63032
45001
00101
10101
10101
53050
63022

20
46634

25134
02454
63001

02701
16750
15001
10101
10101
55146
12465
56526
63027
43424
27777

Alarm 14 = 12A

Library Routine symbol [ ]
illegal in type sentence.

SZ2

Alarm 15

Floating point variable[ ]
used as function symbol
or as subscripted variable.

SzZ2
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40
65
34

01
54
31
o1
01
01
01
65
34
70
46
CA

YO
Y01
Y02
67256
52660

24525
65012
67502
50015
01010
01010
01010
67256
52663
24543
30227
Y020

0

16
52654
17777

23024
46501
66634
15401
10101
10101
10101
52654
02701
42425
77T

Alarm 16

Subscript[ ] appears as
function or subscripted
variable.

SZ2
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40
65
34

01
24
67
5}
67
50
CA

IA

40
31
51
25

01
o4
65

CA

YP
YP1
YP2
67256
52660

67653
65012
47305
31012
50266
22777
YP13

YQ
YQL
YQ2
67502
50016
51460

24525
65012
67256
52662
YQ12

0

11
92654
17777

02701
45432
06601
40131
6345]
T

10

66634
57347
17777

23024
46501

52654
27777

Alarm 17

Subscript[ ] used as
argument of a function,

SZ2

Alarm 20

Function symbol [ ]
appears as subscript.

SZ2
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IA

40
26
50

01

o4
31
31
01
01
01
01
65
30
34
CA

IA

40
26
50

01
54
70
46
25
01
01
01

CA

YR1
YR2
51506
66017

24525
65012
67502
50015
01010
01010
01010
01016
26543
27017
24254
YR21

YS
YS1
YS2
51506
66017

24525
65012
24543
30016
30010
01010
01010
01010
73523
YS17

0

17
56624
T

23024
46501
66634
15401
10101
10101
10101
56725
45266
02454
63022

15
56624
T

23024
46501
42425
65101
10101
10101
10101
10101
02722

Alarm 21

Constant E % appears as

function or subscripted variable
SZ2

SZ3

Alarm 22

Constant% % appears as
variable to be typed
SzZ2

SZ3
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40
50
70
65
01

01
24
CA

IA

65
26

01
52
71
32
CA

YT
YT1 0
YT2 10
30322 46634
30016 56725
26543 45266
7777 7777
0 0
0 0
34464 63032
46227 77777
YT12

Headings
YZ
YZ2 7
YZ2 5
30506 63050
30010 17777
0 0
01011 76673
30430 10177
24545 03450
21010 17777
YZ11

Alarm 23 = 1A

Negative subscript [ ] illegal.

SZ2
SY2

for Warnings and Alarms

Sentence no.
Sentence AA [ JAAA
(Type) A A

Warning, A A
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Constants

MC

1 0 u adv. and CW for (

22777 11777 XS3 code of A .

77T 17T XS3 code of ;

77T TTTTT XS3 code of ,

77777 TTTI XS3 code of )

77T 17T XS3 code of (

ey ﬁng’ For symbols with CW in ME13
gﬁg gJ } For symbols found in Comb. List
0 0 Zero

0 0 Indicator

0 1 One

0 2 Two

0 75000 For Dummy CW

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

0 66000 For CW function

0 77000 For CW and mask

0 77777 Mask

777770 Mask

MC26 0 Address of CW for comma

0 40 CW for comma

3 0 For adv. u

2 ] For adv. u and CW iasi par.
0 70000 Mask for pseudo op

0 120 CW for A

50277 TTTT7 "and"

7777 TITTT "---" XS3 lower case

77777 TITTT "---" XS3 upper case

WL3 WL3 Constant for EW3

0 40000

WL WL

MC41
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ME

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

Temporaries:

Type String-out

Storage for SY2-14

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

Extra Level Meter

Word index

Level Meter

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

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

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

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

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

for each column heading or variable name, the characters are positioned with

338



respect to the decimal point for floating point quantities or the assumed
point for fixed point quantities. The assumed point is to the right of fixed
point numbers.

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

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

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



ors

BLOCKETTE (20 WORDS) BLOCKETTE (20 WORDS)

BLOCKETTE (20 WORDS)

LZ4

LZ10

1Z14

LZ20

+ L7224

LZ30

[Z34

LZ40

LZ44

+ LZ50

LZ54

LZ60

LZ64

LZ70

} 4 WORDS } TITLE

J

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

1st Col. Hdg. }

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

2nd Var.

} } 2nd Var.
} 3rd Var.

1. Heading List Format

1st
}COLUMN
HEADING

1st
} VAR IABLE
NAME



1st Word FORMAT OF EDITED TITLE BLOCKETTE 20th Word
PN S ——
117-109 {107-97| 95-85(83-73 [71-61|59-49|47-37|35-25{23-13| 11-1|2-12|14~-24|26-36| 38-48|50-60| 62-72|74-84| 86-96|98-108|110-119
One blockette (120 XS3 characters) —>
The numbers in the above diagram indicate positions of the XS3 characters of the title within the

blockette, depending on the total number of characters. If the title has only one character, it appears to

the left of center; if it has two characters, the first appears to the left of center, the other to the

right; if it has three characters, the first two appear to the left of center and the third to the right of

1§74

center; etc., only 119 of the 120 characters are allowed for the title.

FORMAT OF EDITED COLUMN HEADINGS OR VARIABLE NAMES

Floating Point Quantities (position about decimal point)

1st Word 2nd Word 3rd Word 4th Word
A A A A
' T I e e B B L S s R T
21}19117:15513 113 917151311/ 2141618110/ 12/14116118120! 22123
] | 1 |

.«<—Decimal point of associated floating point numbers
in listing
Fixed Point Quantities (position about assumed point)
1st, Word 2nd, Word 3rd Wgsd 4th Wo;gk

= —~ ™~

r —~ | <
T T 1 ]
23:22i21:20:19 18517[16:15514i12 10§ 8i 6! 4i 25 1 3i si 7
1 1 1 i |

——

9i 115 13

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

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

Figure 2. Format of Edited Title Blockette, Edited Column Headings or
Variable Names, Fixed Point Quantities



chs

Preset
stringout

SYMBOL =—
open
arenthesis?

No

SYMBOL =

close
parenthesis?

Yes

Decrease
parenthesis
level

Close
parenthesis on
level zero?

Yes
y

Alarm #5

Alarm #4

Advance
parenthesis
level

No

Alarm #6

\

SYMBOL =
comma or
semi-colon?

out Yes
exi Alarm #1
( : Je— Alarm #2 fe— Yes
String-
out Alarm #3 e
exi

SYMBOL =
"tape '7?

"Tape ” on
parenthesis
level zero?

No

List String-out (Variable Phase)

variable?

SYMBOL =

No

constant?

No

-

—

SYMBOL = \Yes

)

SYMBOL =
space-period?

colon

Alarm #7

No

ye

)

SYMBOL = No
comma 05 semi

<
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Set floating pt.
indicator & advanc

e >_9‘
var. count

to combination
list

Store XS3 sym,
for heading edit

Get next

Call word
to stringout ‘

symbol




Call word Set floating pt. Store XS3
to indicator & ad- symbol for head-

vance var., count ing edit

stringout
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VARI ABLE =
“tape™?

Yes

No /Check for legal

variable symbol

Alarm %15 _44::>

Number of

characters in
symbol > 6?

Yes

' Alarm #20

list?

Variable in
combination

No

SYMBOL —
pseudo
operation?

No

Yes” SYMBOL =\ yes
fixed point @

variable?
No

pseudo
1lib

SYMBOL —=
operation or
rary routine?

Alarm #19

SYMBOL =
floating point
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Yes
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No
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Yes
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Delete arguments
of function
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Set
Alarm #18A parenthesis

level = zero

SYMBOL =
Alarm #18 —)@ @ close

(1)

parenthesis?
No Yes
Yes Close parenthesis Decrease
on level zero? parenthesis
level

SYMBOL - SYMBOL= No SYMBOL _ A
open "tafiii/)__‘___ﬂ space-period?
parenthesis? \
Yes Yes Yes
Stringout/

Advancg @ Alarm %15 _)@ Alarm #12 exit
parenthesis

level by 1
Obtain non-subs. Fixed point var) SYMBOL ==\ vyes @
variable call word file to combi- fixed point y
nation list variable?
No

\

Alarm #16 @ Alarm #16 ‘

SYMBOL =
fixed point
variable?

No




SYMBOL =
superscript
constant?

Yes

Call word
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; 0
Check for fixed Convert XS3 ctal constam
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oc%ai pool
\
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processed
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Subroutine to Process Arguments of Function (Referenced by Alarms #17A & #26)

Set function
parenthesis level
to zero

subroutine

Function Sym—

bol to temp.
storage

Get next
symbol

6vs

SYMBOL =
open
parenthesis

Yes

Yes

Advance
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parenthesis

Alarm #27 ___a<::)

level by one
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function
parenthesis
level

on level zero?

Close parenthes

is:

No

@19

Alarm #28 exit

SYMBOL =
space-period?

Stringout
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word "tape

List Stringout (Tape Designation Phase)

Symbol following

" —

space-period?
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Stringout
exit
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" —
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No /Symbol followi

Yes
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4

Alarm #31

Stringout
exit

Yes
Stringout
Alarm #30 exit
\
Stringout/7
exit
c1;£;>ﬁg_" Alarm #33 X1
Yes
Stringout
Alarm #32 exit
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List Stringout (Tape Designation Phase, Cont.)
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for variable name

Column

Number of variables\Yes
> number of
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