






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































8891

Obtain number of words in Op. Number of lines in Segment number from
File III from fourth word in Preface from seventh third word in entry

(::>'“>entry label block and preset >l word in entry label [™llabel block to Temp 1(y
in Box 9 and Box 10 block to "u" of Temp 7

!

Number of lines of statements

and routines + 2 from fifth
word in entry label block to ;(::>

Temp 12g
Object program running address Calculate number of Codeword to Tape Hand- (TH
for "IP" jump to next segment blocks in Op. File III ler to read all of Op. Tape Handler
from sixth word in entry label for this segment,in- File III for this seg- ' p
block to Temp 1llg. cluding partial block ment from servo 5 to
(if any). File Image
Codeword to Tape Handler to read Tvpe: ALARM 9
2 label blocks and first block of COR/’I?’II:ATION INCON- (1_33)
generated routines from generated SISTENCY (etc.) Rewind tapes
routines tape (servo 4 or 7) to i

Tape Image NO

(TH)
Tape Handler

Is first word in second block
in tape image =ASUBRO ? [Generated
routines entry label block?]

YES
N
Transfer first block of generated
routines (includes prelude) from
third block in tape image to first

block in tape image




6891

Prelude block of
next routine is in
first block of tape

image
Isop.code of first E umber of lines of Prelude
 word in tape image and routine from "v" of
equal to zero? first word in Prelude block Frosel
to "v" of Temp 6
on tape
Routine callword from "u" \/ZiTg_ngpt_£7§l____“
of first word in Prelude C Routine sentence num-
Block to "u" of Temp 4 ber to Sentence Num-
and "A" @ ber List
No implies end of particular kind of \ Exit (é%)
routines being processed (i.e. end

of fixed library, standard library,
or generated routines)

31
Flagged cross-reference <:;)

Number of lines of / To Conn, (81) \ indicating routine refer-

Prelude and routine Calculate block enced is in another segment,

from Temp 6 to "A" count from line hence not to be processed |ypg

register count at this time

Box-9

Number of blocks of Prel-~ Is routine callword Is word following
ude and routine-l from in Op. File III for routine callword in Op.
"A" register to Temp 3 in | this segment? (search File III an interpret
codeword position File Image) instruction? (i.e,

\0p. code = 14g7?)

(fi)NO

NO




0691

(::}_éﬁude
one from Temp 2 to "A"

Number of blocks of Prel-
and routine minus

in codeword position

Codeword to Tape Handler to move cur-
rent tape (i.e. generated routine,
standard library, or fixed library
tape) forward past routine not in this
segment

Codeword to Tape Handler to read
one block from current tape (i.e.
generated routine, standard library,
or fixed library tape) to Tape Image

/_To Conn._(70) __

Move tape and count
blocks moved

(33>

Transfer object program running address
of routine to be modified from word

following routine callword in OP. File [~
IIT to Temp 3 and Input 1 for Address

/ To Conn. (71)
@ Read and count one
block of current
tape

Number of relative constants
for routine from third word
of Prelude to Imput 2 for

Address Modification Routine

lof prelude to Input 3 for

Number of fixed constants
for routine from third word

Address Modification Routine

Modification Routine

)

Number of fixed temporaries

for routine from third word
of Prelude to Input 4 for [

Address Modification
Routine

Number of working temporaries
for routine from third word
of Prelude to Input 5 for
Address Modification
Routine

Last address in running
routine (including constants
and temps)+ one to "u"

of "A" register

1

Subtract number of working temps
from "A" to form object program

(::)e——-running address of first working

temp.; send address to "A" and
Input 5 of Address Modification
Routine




Subtract number of fixed constants from
"A" to form object program running ad-
dress of first fixed constant. Send
address to "A"™ and Input 3 of Address
Modification Routine

Subtract number of fixed temps from
"A" to form object program running
address of first fixed temp.;send ad-
dress to "A" and Input 4 of Address
Modification Routine

Subtract number of relative constants
from "A" to form object program running
address of first relative constant, ﬁ,<:>
Send address to "A" and Input 2 of

Address Modification Routine

1691

on drum for first word
lof modified routine to

Address in segment image

v"' of Temp 3

Number of lines subject
to address modification

to Temp 1 (counter)

Setup address of seventh
line in tape image as
address of first line

to be modified

Setup address of first

line in tape image as | EC)
address of first modi-

fied line

Preset current drum image

address in box 5 to address
for first word of modified
routine from "v" of Temp 3

Set limit for current
| > [tape image load to
one block

Switch ,/
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Entrance line of library

routine from seventh line of
tape image to "Q" register as
input to Address Modification

:TO Conn (52)

Modify line in "Q™
register

Routine

_?>>——>seventh line of
tape image

Restore modified
entrance line to

A

Advance address for next
modified line (Box 4) by num-
ber of inputs +number of out-
puts + number of lines in
heading (3) of Library Routine

Advance address of next line to

Preset
on
tape

(73)

ber of lines in Library Routine N
heading (3) to skip over these
without modifying

Box-3

Line to be modified from
tape image to "Q" regi-

ster as input to Address| "\(i.e. op. code

Modification Routine

Is line to be modi-
fied a "10" line?

10g?)

YES

@)

e @ To Conn. Transfer Library
pe modified (Box 3) by number of _)@ Library Routine name to @ Routine heading
inputs + number of outputs + num- . Sentence Number List to beginning of

NO. /Wa

To Conn, (52

tape image

Box-4
Store modified
line in tape
image

y
Advance tape image ad-
dress for next modified
line (Box 4) by one
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Implies increment
last line modified
by "u" and "v" of
"10" line

current tape image
\load been processed?

NO

Is address for
next modified line YES

mplies last
line modified
is on drum

Form segment image Add contents of
address (drum) of | _|"u" and "v" of

equal to address of
first line of tape
image?

Advance tape image
. o . 4§>—e>address for next
last line modified "10" line to "u" ( modified line (Box

and "v" of last

Has last line in

NO

line modified 3) by one
Form tape image (g%>
sladdress (H.S.S.)
of last line
modified
Box-5

YES

/"To Conn. (72)

Read more blocks of
routine to tape image

Transfer modified
lines from tape image
to segment image on
drum

Advance segment
image address by
number of lines
transferred (Box 5)

Preset address for Preset address for

: ave all lines
.subject to address NO
modification been

next modified line
(Box 4) to address

of first line in
tape image

next line to be modi-

fied (Box 3) to ad-
dress of first line
in tape image

processed?

‘ YES

|lines in tape image

Number of modified

not yet transferred
to drum to Temp 4

NO NO

Is the number of modi-
fied lines in the tape
image not yet transferred
o drum equal to zero?

Is the number of fixed
(unmodifiable) constants
for the routine (Temp 0)

equal to zero?

Switch
YE$;<§CIf
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Is the number of modi-

fied lines not yet trans-

@ ferred to segment image
equal to zero?

NO

Pack fixed constants
in tape image with
modified lines in
tape image

®

Advance segment image ad-

dress (Box 5) by the total
number of words just

transferred

Obtain segment
image address

from Box 5 and
preset in Box6

Transfer fixed constants
and/or modified lines from
tape image to segment
image on drum

Box-6

Decrease number of fixed

constants to be transferred
to segment image (Temp O)

by number just transferred

ave all fixed
constants for VES .
routine been trans- .

ferred to gegnmnt
image

NO

)

NO

s the number of Library
Routines processed in this
segment equal to the total
number for the problem?

©

~,
~

NO

To Conn. (T72)

Is number of fixed constants

Obtain segment

‘:) Read more blocks of
constants to tape

image load?

not yet transferred to segment
image greater than full tape image

YES | image address

from Box 5 and
preset in Box 7

Transfer full tape

image load of fixed
constants to segment

image on drum

Box-7

Decrease number of

fixed constants to be
transferred (Temp 0) fe—
by number of words

Advance segment image
address (Box 5) by
number of words in
full tape image load

in full tape image

l1oad

YE
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Box-8

Obtain segment

' |in Box 8

| image address from
5
. "|Box 5 and preset

Advance segment image address
(box 5) by number of words

in tape image to be trans-
ferred to segment image

Transfer remaining modified
lines or fixed constants
from tape image to segment
image on drum

| (MR) Address Modification Control Subroutine
‘ Input = Word to be modified in "Q" Register

Word to be modified

<::>L_>from "Q" register
to output line

Is op. code of
word to be modified
equal to 31,32,33,34,
54, or 55 octal?

Yes implies only "u"

Is op. code of wor
to be modified equal
to 17,22,45,56,61,63,

75,76,0r 77 octal?

Is

to be modified equal NO
to 05,14, or 57

op. code of word o

modified to "u"

of "Q" register
octal? Q 9

u" of word to be

Yes implies

Yes implies only "v" ;.

address to be modified

/To Conn. (56)
Modify "u"
address

neither

address to be modified

Modified "u" ad-

<::}: dress to "u" of
output line

"v" of word to be
modified to "u"
of "Q" register

To Conn. (56)

modify "v"
address

Exit

address to

be modified

Modified "v" ad-
dress to "v" of
output line

Exit

—>(55
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(MS) Modify Address Subroutine

9

Input = Address to be modified in "u
Output = Modified (absolute) address in "u" of "A" register

YES

Address to
be modified

less than
1000

?

Is address to be modified 0
an address relative to 1000 ?
i.e, 10008 < address 5,777%?

Exit
Yes implies no
modification
Is 21000, < Yes implies

address to be modi- — -
fied 5'217778? 4//}"0 modification

NO

e:, NO

Is address to be modi- Is 300

00g < ad-
be modified) NQ

377778?

fied 22_._._,23._.,24___, NO_{ dress to
25...26-__,0r 27___ <
callword?
YES

2

Yes implies no

to be modified
10___callwordy

AL e 1 ]

of "Q" register

Exit
Yes implies no

modification

Is address

dress to bée mod

< 1777742

Is 110008 < ad-
ified

YES NO

Is address to
YES{ be modified 20
@ callword?

e

Is address to be
modified 60— - _ YES
callword?

NO

s address to be
modified 4____ or
5____callword?

YES

o3

Exit

modification
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7 Is address to
'be modified
( 61~ -.callword?

Is address to
be modified
63~ ~~callword?

Is address to
be modified
2= -=callword?

(=N

—
Is address to be modified
64, 65, Or 66o--, YES
callword? @

g

NO

Is address to
be modified
T e callword?

Is address to
be modified
70 e callword?

NO

YES

(68
@ [Must be

YES TCamm

callword
YE Is address ﬂ\\NO
@ to be modified

T76-—— callword?

Is address
to be modified
Tl-—n—callword?

69A

,NO NO
" Is 720009 < ad- 0 Is address
dress to be modified to be modified ) YES
< 7477772 75=—— callword?

Exit

Yes implies

no modification
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Modify Modify
relative relative con~
address Exi stant callword
xit
Subtract 10005 from Add base object program Subtract 10000g
address relative to running address of routine from 10.._...03:!.].W0rd
1000, to get loca- in this segment (Input 1) (Ez}’ “|to g?t logat}on
. cor s . to form absolute address within relative
tion within routine in "u" of "A" register constant region
Add base object program running
address of relative constant
region for routine in this
segment (Input 2) to form ab-
solute address in "u" of "A"
Modify fixed Modify fixed
constant temporary
callword callword
Subtract 20000, from | {Add base object program run- Subtract 600008 from
20 ca!lworg to r;ning addrgss of fixed'conT Q§9 60--~ callword to get
ggt location w1th1p stgnt region for routine in location within fixed
fixed constant region| {this segment (Input 3).t0 temporary region
form absolute address in

u" of "A" ‘L

Add base object program running
address of fixed temporary
region for routine in this seg-

ment (Input 4) to form absolute
address in "u" of "A"
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Modify callword for
dummy variable or
function in sub-
program

@

Mask two least signi-
ficant octal digits
from 61--., 63-~- or
T6~—~callword to get
location within pseudo
operation input region

—>loperation input region

Modify function
or non-subscripted
variable callword

Add base object program
running address of pseudo

(constant) to form absolute
address in "u" of "A"

Exit

Add base object program run-
ning address of function
input region (constant) to [
form absolute address in
"u" of "A"

: Exit

il

O

Mask two least significant
octal digits from 62
callword to get location
within function input

®

Mask three least significant
octal digits from 64-__,
65-~~, Or 66—~ callword to
get location within non-
subscripted variable region

Add base object program run-
ning address of non-sub-
scripted variable region
(fixed location 00007) to
form absolute address in

llu" Of I'AH

Modify work-
ing temporary
callword

region
Modify
constant
callword
Subtract 670008 from
67—-—-callword to get
67 > location within ob-

ject program constant
pool

Add base object program
running address of constant
pool (fixed location 00010)
to form absolute address

in "u" of "A"

@

Subtract 700008 from
70—-.. callword to

get location within [

working temporary
region

Add base object program run-
ning address of working tem-
porary region for routine in

this segment (Input 5) to form

absolute address in "u" of
"A"




Modify callword used to Modify callword for

00LT

reference fixed locations routine or subscripted
010008 thru 017778 variable
Box-10

Subtract 700008 from 71.__. Is callword in No |TYPE: ALARM 11
callword to fox:m an abso- Op. File III for COMPILAT™ON
lute address within the this segment? INCONSISTENCY
range 010008 thru 017778 (etc)
in "u" Of 'IA"

Flagged cross-reference
indicating routine associated
with referenced callword is
in another segment YES

Transfer interpret instruction to -
reference another segment, from word| |ygS //fgword following call-

following callword in Op. File III, word in Op. File III an
to output line, i.e. replace line interpret (14 xxxxx xxxxx)
to be modified by interpret instruc- instruction?

tion NO

Transfer absolute object program
running address in this segment, for
routine or data associated with
referenced callword, from word fol-
lowing callword in Op, File III to
"u" of "A"
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(LC) Subroutine to count blocks of Library (Fixed or Standard) Processed

Switch

@@

—_——— e — — —

AN
YEE) Count by-passed when processing generated routines

Optain number of blocks of cur- Add number of blocks to stored

rent library tape to be read or "move backward" codeword for current

moved forward, from codeword in library tape. Codeword used to

input to Tape Handler reposition tape at beginning of
library

(PC) Subroutine to Count Blocks on Object Program Tape

Preset

on
tape

O—-@--@—

\

N

Obtain number of blocks
to be written on object
program tape from code-
word in input to Tape
Handler

Type: WARNING, OBJECT
PROGRAM ON SERVO-

WILL EXCEED 2500 N . .
BLOCKS. ATTEMPT Set switch \\Ex1t

BEING MADE T0 CoN- [ 7|(Dio (12)

TINUE COMPILATION,

Routine by-passed after warning typed out

Advance count of blodks
on object program

tape by number of
blocks to be written

L

T YeS
i1l number of
blocks on object

program tape exceed
250010?

K| NO




COLT

(IR) Input Routine

(™

©

Is number of blocks

of routine remaining to b NO

be read (Temp 2)> number
of blocks in tape image?

YES

Codeword to Tape Handler

routine from current tape
to tape image

to read full image load of

e number of lines in
(NR) Subroutine to Build Sentence Number List | full image load

routine callword in Temp

Mask three least significant
octal digits from library

26
|

Add initial address of Library
List to get address in list for

XS3 name of Library Routine
associated with callword

Codeword to tape handler

to read remaining blocks / _To Conn, (70)
| of routine from current Read and count

tape to tape image blocks from current

tape

To Conn. (70) Decrease number of blocks
“read and count of routine remaining to be

blocks from cur- read (Temp 2) by number of

rent tape blocks in tape image

Set current tape
image limit to

(19

NO

Is XS3 name of
Library Routine al-\ YES
ready in Library

List in core?
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|Library List in core

Transfer XS3 name of Li-
brary Routine from sixth
line of tape image to

[Cal1word
Ifor routine
in "u" of "‘q"

s callword for

pseudo op. sentenc
i.e., 22~~- CW?

YES

Are names of

all Library Routines YES Set

for problem in Li-
brary List? 4///

to by-pass this routine

: Transfer Library List
switch (j> to Gﬁ» L*H from core to sentence

number List on drum

NO

Exit

Must be call-
word for pseudo
op., i.e.d-=-=

CW

Is callword
for equation de-

Is callword for
NO/equation defining

Is callword for

NO / statement of main NO

fining subscripted non-subscripted program, i.e. 26.. ——_9<::>
varigble. i,e variable, i.e, or 27——— CW?
4--L “Cw? 25-—- CW?

YES

s

YES YES

Mask two least signifi-

<::> ' _jcant octal digits from
"“|pseudo op. callword

Add base address of psuedo
op. region in Sentence Num-

Transfer XS3 sentence num-

ber for pseudo op. from sixth Exit

ber List to get address in
list for sentence number as-
sociated with callword

or 27...callwords

Obtain base address of region in

‘Sentence Number List for sentence
numbers associated with 22._., 26._..

line of tape image to Sen-
tence Number List on drum

Obtain base address of region in
Sentence Number List for sentence
numbers associated with 24___
callwords

¢




7oL

Obtain base address of
region in Sentence Number
List for sentence numbers

associated with 25___callwords Exit

Add three least significant octal

digits of callword to get address
c:’ in Sentence Number List for sentence[
number associated with callword

Transfer XS3 sentence number as-
sociated with callword from sixth

line of tape image to Sentence
Number List on drum

(BC) Subroutine to calculate block count from line count
Input = Number of lines in "v" of "A"
Output = Number of blocks in "v" of "A"

Is 551 octal NO Divide number of lines Is there a
greater than the by 170 octal to ob- remainder?
number of lines? tain number of full
YES blocks Exit
| YES
Zeroize

Advance block count Transfer number of
by one to count

partial block blocks to "v" of "A"

Advance block| |Decrease line All blocks \YES
count by one [|count by 170g counted?

NO

block count




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

TN20

TH21
UP421

BR537

CK653

CL701

CM715

CN740

CP753

CQ1004
CR1033
CS1065
CT1117
CU1134
CV1174
CW1226
CX1251
CY1310
CZ1350
DA1401
LC1424
PC1433
IR1444
NR1460
BC1521
FC1536
RC1570
TC1627
TL1660
T01667
LV1712
MR1724
MS1751
MI2001
MU2040
MC2056
MD2105
MI2131
TS2140

PROCESSOR REGIONS

1705

Servo Indicator
Tape handler
Uniprint



RE LL2240
* RE TI3240
* RE FA4200

RE DD40101
RE ND42102
RE DI46202
RE IL740

RE FL3600
RE BL4540

RE 1IB4
RE BB24

RE PB4705
RE TII4200
RE FI610
RE PI624
RE ZA77000

END

List of library routine names
Tape image
File image

Modified dimension list
Sentence number list
Segment image on drum

Number of lines in tape image
Number of lines in file image
Number of lines in buffer, i.e.,
BL = IL + FL

Number of blocks in tape image
Number of blocks in buffer, i.e.,
tape image + file image

Limit number of blocks on object
program tape

Limit address for full image load,
i.e.,IT=TI + IL

Entrance to Unicode service routines

* NOTE: The tape image and file image form the buffer for writing

the segment on tape; hence, they must be adjacent in memory with the tape

image appearing first.

1706
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O ~NOUL

W~ O

12
13
14
15

16
17

20

21
22

23

24
25

IA
MJ
TP

QT
ST

QJ
TV

nT

UdJ
TV

AT
Lo
Lo
TP
TP

TP
QT

RS

SP
ZJ

RA

RP
RA

CA

oo
=

FC3

CKe Y&3

RC27

7 an
A\ A WAV

RC31
LV6

TC26
LV7

LV11
TS22
FC30

12
FC5

RC17

CK23
T06

20012
TC17

CK26

Processor

ZA10
Q
A
TS22

cK5

CM22
ck7 Mo

CN12
6

TC26

1707

Begin Processor

Exit —> Unicode Service Routine
Library Indicator Word — (

# Library routines in problem—>Av
* Library routines in problem—"V"
of temp.

Fixed library required?

Set switch@—

Standard library Tequired?

Set switch ®-—> @

# blks in buffer—s tape codeword
position

Form codeword to write full buffer
load on object program tape

# blks in tape image —> codeword
position

Limit # blks object program tape
—> codeword position

¥ Library routines - 1—> library
list index

Preset count blks. binary tape
—>Max. # blks. initialization
Segment image address —» Qv
Segment image address —> "y" of
temp

Drum add. for seg. -~ Run. add. seg.
= Drum add. corres. to loc. zero
Servo layout indicator

(A) = zero =5 servos; (A) # zero
=T servos

Set Object program servo # = 6
—> printout

Setup tape codewords for 7 servo
layout
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O~ WU, 15N Wi

12
13

IA

TP
RJ

TP
EJ

EJ

MJ
RP
TP
RP

TP
RP

TP
CA

CL

TC14
TH2

FA
TL1

TL
17777
FC
17777
FC
17777

FC
CL14

TH3

TH

A

cLo Y65
DA

BR12 )
CL10

DI

CL12
DITTT7

CM
DI17776

1708

Read 1 blk.Op. File IIT (servo 5)
—> File image

Ist word Op. File ITT image — A
1st word = File A 3? Yes=sentry
label blk. for new segment

1st word = zzzzzz? Yes=>End tape
blk; End processing

Alarmm 10

Zeroize 277758 word segment image
on drum to allow for possible 3
core bank running segment.



Fixed
Library
Switch

®

A W= O

[« XN ) |

o~

11

12

13
14
15
16
17
20
21
22

IA
TV
TV
v
TV
TP
TP
TP

Sp
AT

TP

RJ

TP
RJ

TV
TV
TV

MJ
CA

CM

RC1

RC32
RC32
RC20
TS22

TC22
TC20

LV7
TC22

TC17

CR

TC23
TH2

RC24
RC33
RC33
RC21
RC25

CcM23

CS31
Cv31
CW2
LC1
TS15

IS16

TS17

TS20

TS21

CQ

TH3
TH
CS31
CV31
CW2
LC1
CR6

rcN2]

1709

Set switch @®—(Q@D
Set switch® —ED

Set switch(—(ED

Set switch@e@

# Library routines in problem
~ 1—>Segment Index

Set current tape codeword to
read [n] blks. Gen. tape

Set current tape codeword to
read 1 blk. Gen. tape

Set current tape codeword to
read full image load Gen. tape
Set current tape codeword to
read move forward [n] blks.
Gen. tape

Read Op. File TII —> image and
process generated routines

Rewind generated routine tape
Set switch %=
Set switch @—>(E2)
Set switch (@) —>E2)
Set switch ®—F2)
Set switch(© —C2)



' w N~ O

~Nos O

10
11

Switch
12

IA
TP

RJ
TP

TP
TP

Sp
AT

TP
RJ

MJ
CA

CN
Ic2
TH2
TC3
RC22
TCS
TC4

Lv7
TC5

C1

CR

CN13

TH3
TH
TC2
LC4
TS16

TS17

TS20
TS21
CR27
[cp2]

1710

Move servo 1 backward to beginning
of fixed library

Reset move backward codeword

—> zero blks.

Set to count blks fixed library
processed

Set current tape codeword to read
[n] biks fixed library

Set current tape codeword to read
1 blk fixed library

Set current tape codeword to read
full image load fixed library
Set current tape codeword to

move FW [n] blks

Process fixed library routines
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12
13

14

15
® 16
17
20
Switch}21
22
23
24

25
26

27
30

IA

TP
TP
TP
TP

Sp
AT

TP

TP
RJ
TP

EJ

MJ
RP
TP
RJ
MJ
TP
QJ
TV

QJ
TV

TV

MJ
CA

cp

TS23
TH2

TC7

RC23
IC12
TC10

LV7
IC12

TC6

IC11
LC
TI

TL4

0

30170
TI170
CR

0

5

CP24 yes
RC26

CP26 yes
RC30

CP30

0
CP31

TH3

TH
TS23
LC4
IS16
TS17

0
TS20

TIS21

TH3
LC1
A

CP16

BR7
CP20
TI
CR1

[CP22]

Q
CP25 no
CM22

CP27 no
CN12

CP21

CX

1711

Move backword library tape

(servo 2) to library routines
entry label.

Reset move backward codeword — zero
blks

Setup to count blks of library tape
processed

Set current codeword to read [N]
blks library tape

Set current codeword to read 1
blk. library tape

Set current codeword to read full
image load library tape

Set current codeword to move [N]
blks. library tape

Read 2 blks library tape

1st word library routines entry

label —A

Label =AAL I BA/® (i.e. library
tape positioned properly)

Alarm 7

Transfer 1st block library routines

from 2nd blk—> 1st block tape image

Process STANDARD LIBRARY ROUTINES

Fixed library required?

Set switch @—@D after 1st seg-
ment

Standard library required?

Set switch@® —>@) after 1st seg-
ment

By-Pass preceding setups after 1st
segment
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10
11
12

13
14

15
16
17
20
21

22
23

24
25
26

IA

Sp
SA

TP
TP
TP
TP
SP
LT
DV

ZJ
RA

Sp
AT
RJ
TP

RJ

EJ
MJ

RP
TP

CA

cQ

FA3
FC1

FA6
FA2
FA4
FAS
FA3
FC2

CQ14 yes
Q

TC15

Cc21
TH2

TI170

30170
TI360

CQ27

MU2
CR14
TS7
TS10
TS12
TS11
25
A

Q

CQ15 no
FC3

25
TH3
TH
TH3
TH

A
CQ25 yes

BR11
TI

CR1 }

1712

# words Op. File ITI— Au

Add j=2 to ¥ words Op. File IITI to
form jn

jn to search Op. File IIT—> "RP"
in Add. mod. rtn.

jn to search Op. File IIT —> "RP"
in processor

# lines in preface —>"u" of Temp.
Segment No.—> Temp.

# lines statements and routines + 2
—> Temp.

Address for 'IP" jump to ngxt seg-
ment —> Temp.

# words Op. File IIT —"v" of A,
# words Op. File ITTI — Ap

& words Op. File 3/170g = # full
blks. Op. File IIT

Is there partial blk?

Adv. # blks. by 1 to count partial
block

# blks. Op. File IIT—> A in tape
codeword position

Codeword to read [N] blks servo

5 — tape handler

Read Op., File IIT from servo

5 —>0p. File IIT image

Codeword to read 3 blks Gen. rtn.
tape (4 or 7) —> tape handler
Read 2 1label blks and 1st blk. gen.
rtns —» tape image

1st word of 2nd label blk — A
Label =/AASUBRO? (i.e. gen. rtn.
tape positioned correctly?)

Alarm 9

Trans. 1st blk. gen. rtns. (incl.
prelude,) from 3rd blk. — 1st blk.
tape image
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IA

MJ
TP

ZJ
QT
RJ
TP
RJ
SS
TP

SP
RP

EJ
SN

SA
SA

TJ
SP
AT
RJ
TP
RJ

MJ
CA

CR

0

TI
MC13
CR no
FC5

NR

TS6

FC3

TS26
[30000]

FA

CR14
CR15

[30000]
MC23

TS2
21

TS17

CR32

[30000]

Q
A

CR4 yes
TS6
TS26
[NR17]

A

BC1

25

TS2

0
CR24

CR16
17

0

0

CR22

CS no

TH3
LC1
TH3
LC1

CR1

1713

ist word tape image—> Q

Op. code — A

Op. code = 0? No =>end of fixed
library, gen. rtns, or lib. rtns.
# lines prelude and routine —>Temp.
Routine callword —> Au and Temp. 4
Sentence number for routine —> sen-~
tence number List

# lines prelude and routine — Av
# blks. prelude and routine —> Ay
# blks. prelude and routine-1— Au
in codeword position

# blks. prelude and routine-1

—> Temp. 3 in codeword position
Routine callword —> Au

No=> move past routine —> 1st blk.
next routine

Callword in Op. File III?

-jn + r — Au

+r — Au

Address of word following callword
in Op. File IITI— Au

Address of word following callword
in Op. File III — NI

Word following callword — A

Word following callword "IP™ inst?
(i.e. 14-00000-00000 > (A)?)

# blks prel. and rtn-1 —>Au in
codeword position

Codeword —> move forward [N biks.
routine (gen. or 1lib.) tape

Move past routine and count blks
moved

Codeword to read 1 blk routine
(prelude blk.) — G.T.H.

Read 1st block of next routine

—> tape image



Setup }31
Switch

TP

OT

LT

QA

QT
LQ
QT

QT
LQ
QT
QT
Sp
ST

ST

ST

TP

TP
TV
TP

MJ
CA

General Setup for Routine Modification

CS
A
FC5

10017

T12
FC4

Mc2

MC2
mMc2

mMc2
MI6
MI5
MI4
MI3
MI2
TS3
TI1
RC34
RC3
TS3
LV

0
CS32

IS3
MI1

MI6

TS
MI2
11
MI3
11
MI4

11
MIS

MIS
MI4
MI3
MI2
RC17
TS1
CcU
Cu4
CU26
Lv2

[(30000]

1714

Word following callword in Op.

File IIT—Q

H.S.S. running add. rtn. to be mod~-
ified—>temp 3

H.S.S. running add. rtn. to be mod=~
ified —»s input mod. rtn.

H.S.S. running add. + # lines in
rtn.— "u" of temp.

3rd word or prelude—>Q

# fixed constants — temp. O in "y"
# relative constants — Qu

¥ relative constants — mod. rtn.
input

# fixed constants — Qu

# fixed constants —> mod. rtn. input
# fixed temporaries —Qu

# fixed temporaries —smod. rtn.
input

# working temporaries — Qu

# working temporaries —> mod. rtn.
input

Last address in running rtn. + 1
—> Au

Initial running add. working temps
—> input mod. rtn.

Initial running add. fixed temps
—> input mod. rtn.

Initial running add. fixed constants
—> input mod. rtn.

Initial running add. relative con-
stants — input mod. rtn.

Form drum image address of modified
routine — "v" of temp 3

No. lines subject to add. mod.

—> temp 1 (counter 1)

Preset add. 1st line to be modified
—> Tth line tape image

Preset add. for 1lst modified line
—> 1st line tape image

Preset drum image add. for rtn. to
be modified

Set current image limit —> 1 blk.
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1

2

3

4

5

6

7

10

89 11

Switch 12
&

(49 13

14

RA
RJ

fo
TP

CA

Special Setup For Library Routine Modification

CT

TI6 Q

MR MR1
MI TI6
TI4 T3
FC11 TI4
cu4 cu4
TS1 TI4
T4 17
RC1 CT13
CU TI4
NR [NR1]
30000 30000]
TI6 TI
CT15

1715

Entrance line of library rtn.

—> Add. mod. rtn input

Modify entrance line

Modified entrance line — routine
heading

# inputs + # outputs

# lines in 1ib. rtn hdg. (3) + #
inputs + # outputs — Av

Ady. add. for next modified lin
# inputs + # outputs + 3
Decrease # lines subj. to add.mod. to
exclude hdg.and inputs and outputs

# inputs + # outputs + 3 — Au

Setup jn of repeat to move hdg.

—> Beginning tape image

Adv. add of next line to be modified
to skip hdg. + inputs + outputs
Library routine name — sent. no.
List

Move routine heading to beginning
of tape image
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10
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12
13

14

15
16

17
20
21

22
23

24
25
26
27
30
31
32
33

34

Process Lines Of Routine To Be Modified

IA
TP
QT
EJ
RJ
TP
RA

MJ
SP

EJ
SS

MJ
Sp

SS

TU
RS

RA
RA
TJ

RS
SA

TO
RP
TP
RA
RJ
TP
TP
IJ

SP

CO

[30000]

MC13
FC12
MR
MI
Ccu4

0
Ccu4

RC3
FC3

0
C026

FC3

A
Q

[30000]
cU
LV2

Cu4
FC14

A
[30000]
TI
CU26
IR
RC2
RC3
TS1

Cu4

Q

CuU7
MR1

[30000]
FC3

Cu20

CU13
17

CU15

17

Cu17
FC12

Q
FC13
CU33 no

RC3
17

cu25
cu27 }
[30000]
Cu4

IR1

cU

cu4

CU

1716

Line to be modified —Q

Op. code of line to be modified
—> A

Op. code = 10? => increment last
modified line by (u and v)

Modify line

Modified line —> tape image

1 in "v" adv. — add. for next mod-
ified line

Address for next modified line

—> Ay

Add. next mod. line = 1st line tape
image? Yes=>last mod. line on drum

H.S.S. address last line modified
—> Au

Address of line following last mod-
ified line on drum — Ay

Drum address of last line modified
—> Au

"u" and "v" of "10" line — Q with
zero Op. code

Add contents of ™u" and "v" of "10"
line — last modified line

1 in "u" adv.—> address of next
line to be modified

Was this last line in current
image load?

Determine # modified lines — Av
Form jn of repeat to transfer mod-
ified lines —> drum image

Preset jn of repecat

Transfer modified lines—> drum
image

Ady. add. in drum image by # lines
transferred

Read more lines of gen., routine
—> tape image

Preset address next line to be
modified—s 1st line tape image
Preset address for next modified
line —> 1st line tape image

Have all lines subject to address
modification been processed?
Address for next modified line in
tape image — Av



35
36

37

ST
SP

ZJ
CA

RC3
TS

cy o
CU40

TS4

cw Yes

1717

# modified lines not yet trans-~

ferred to drum—> temp

Number of fixed (unmodifiable)

constants — Av
Number fixed constants

zero?
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22
23
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26

27

@d 30

Switch J» 31
®

SP
SS

LT
TJ
SP
TP
Sp

ZJ

TV

SP
AT

RA

[RP
TP

TP

SP

[RP
TP

RA
RS
ZzJ
CA

Cv

LV2
CU

TS

TS4
cvio @
cu
cu4

TS5
RC4

TS4

RC2

[30000]
[30000]

S5
CU

TS4
RCS

CU26

[30000]
[30000]

CU26
TS
cw3 0

Ccv32

0
cv2o Y€°
CcV17
CV17
17 }
CV16
S5

Cv26

cva2] }
[30000]

TS4
Cv26
17 }
Cv25
Cv26

cv27] )
[30000]

TS4
TS5
[30000] ¥&8

1718

Limit for current image load — A
Form # lines in image not processed
—> "v" of A

Form # lines in image not processed
—> Ay

# fixed constants > # lines in
image not processed?

# fixed constants (all const. for
rth) — Au

# fixed constants in image to be
transferred to drum —> temp. 5

# modified lines yet to be trans-
ferred to drum —>Au

# modified lines yet to be trans-
ferred to drum = Zero?

Preset address for 1st fixed
constant

Preset transfer add. for fixed const.
—> Add. for next mod. line

Preset jn to pack fixed constants
with modified lines

# modified lines + # fixed const.
= # lines to be trans. to drum

—> temp.

Preset Add of 1st line to be trans.
to drum —>1st line tape image

Pack fixed constants with modified
lines in tape image

Set # lines to be trans. to drum =
# fixed const. in tape image

Preset add. of 1st line to be trans.
to drum —> add. 1st fixed const.

Preset jn to transfer fixed const.
and/or modified lines to drum
Preset next available address in
drum image

Transfer fixed constants and/or mod-
ified lines —> drum image

Advance drum image address by #
lines transferred

Decrease ¥ fixed const. to be

trans. by # just transferred

All fixed constants for routine
transferred — drum image



Switch

J

IA
TP

SP
ZJ

RJ

AT
RA
[RP
TP
TV
RA
RS

RP
TP

J

MJ
CA

CwW
54

TS4

cwy 1o

IR

LV3

m
i

TS

RC6
C026
CU26

(30000]
TI
CU26
CU26

TS

IL30000

TI
TS15

0
CW23

TS

17

[30000] Y&

cwi12
CW13
TS

CR27] }
[30000]
CW20
LV3

LV3

CW3
[30000] }

CR27 no

cX

1719

# modified 1ines yet to be trans-
ferred — TS

# Modified lines yet to be trans-
ferred = zero?

Read more fixed constants from gen.
tape —> tape image

# lines full image load —> Au

#* fixed constants yet to be tranms.
> full image load?

# fixed constants yet to be trans.
—> Au

Preset jn of repeat

Preset available drum image address
Adv. drum image address by # lines
to be transferred

Transfer remaining modified lines
or fixed constants—> drum image
Preset avail. drum image address
Adv. drum image add. by # lines
full image load

Reduce # fixed constants by # lines
full image load

Transfer full image load fixed
constants — drum image

Al1 library rtns for problem proc-
essed this segment?

—> End segment
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10
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12
13
14

15
16

17
20
21

22
23

24
25
26
27
30

31

IA
RA
TV
TP
AT
TP
TP

SP
LT

SP
TP
DV
ZJ
RA

SP
AT

DV
LQ
TP

TP

SS

SA
SS
AT

SP

ZJ

CX

TS11

FAl
FC3
TLS
TL6

TS10

TS7

FC2
cxi4 Y€s
TI3

TI7
TS12

FC2

TI4

TS25
TS1

TI7
TS5
FC20
FC17
TI5

cx32 °

RC17
cX3
A
[30000]
TT
TI1

25
T12

71
TI3

cx15 "
FC3

TS1
TI4 }
25
TI5
S5

17

TI6
17
Cx34 Yes

1720

Initial add.drum image + add.of
"IP'jump to next seg. —> temp. 7
Preset drum image address for "IP"
instruction

"IP" Jump to next segment from 2nd
word Op. File IIT — "A"

Add one to "v" address and transfer
"IP" to drum image

SEGMEN —> 1st word in segment label
block

TAAAANA—>2nd word in segment
label block

Octal segment no. —> "v" of "A" left
Octal seg. no.—> "v" of 3rd word
in seg. label block

# lines in Preface —> "v" of "A"
right

# lines in Preface —> "v" of 8th
line seg. lab. blk.

* lines in Pref. (term)/170g =
full blks term. —> 4th line segq.
lab. blk.

Is there partial block?

Ady. # blks. Termination by one to
count partial blk.

# lines in preface — Av

# lines in Preface + # lines stmts
and routines + 2 —>temp 2

# full blocks segment+Preface

—> 2nd thru 5th oectal digit po-
sitions of 5th line seg. lab. blk.

# lines partial blk. seg. + Pref.
—> "y" of 6th line seg. lab. bik.
Seg. image address —> A

Seg. image add. + ¥ lines seq. +
Pref. = add. line after Preface

(A) =~ # lines Pref. = Pref. Exit
add. —> Au

Add. line following Pref. —> Av

(A) - 2 = Pref. Ent., add. —>Av
"RJ" inst. to execute Preface

—> Tth line seg. lab. blk.

# lines partial blk. seg. + Preface
—> Au

# lines partial blk. seg. + Preface
=zero?



33

34

35
36

SA

ST

TP

RP
TP

CA

TI4

10160
TL

CX37

Address of line following preface
—> Av

# lines partial blk. seg. + pref.
in "u" and H.S.S. part. blk. in "v"
—>6th line seg. lab.

# full blks. seg. + pref. —> temp.
in codeword position

Z's —» lines 9~120 of segment label
blk.
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IA
SP

AT

RJ

TP
EJ

MJ
RA
RA
TV
RP
TP
RP
TP
RA
Sp
TJ
SP

[RP

TP
QT

ZJ

TP
ST

IV
RA
RP

CA

CY
T13
TC15
FC7
TH2

FA
TL3

0
IS7

A
TS12

A
[30000]
FA170
30170
TI
TS1

RC11
LV5

51

S1
RCT
30000
[30000]
MC
DI5

CY32 no

RC10
Q

RC3
CY37
(30000]

TL
CY40

25
TS
TH3
TH

A
CY7

BR12
FC15

CY13
RC35
CcY14
CY15 }
[30000]
CY17
DI

FC2

CY26
0

cz17 Y€S
17

CY25
cY27] }
TI
Q
Q

CZ1 yes

A

CY36 }
CY37
S1

Ccz
[30000]

1722

# blks. in pref. (term.) —> A in
codeword position

Codeword to read Termination from
tape —> Temp.

Adv. by 1 to include Op. File III
end entry blk.

Read Preface and/or Op. File IIT
end entry blk.—> File image

1st word File image — A

1st word = ENDAOF? (i.e. tape posi-
tioned properly)

Alarm # 10

Add 30000 to # lines in Preface
—> Au

Preset of repeat

# lines stmts. and rtns + 2 + drum
add, init. stmt. = drum add.Preface
Preset drum add. for Preface

"u"

Preface — Drum image

Segment label block —»> drum image
Adv. # lines segment by 170g to
count label blk.

# lines in buffer (tape image +
file image) — Av

# lines segment remaining > full
buffer load?

Form jn of repeat — NI

Segment + seg. label blk.—> buffer
"u" mask —Q

# lines partial blk. seg. + Pref.
—> Qu and Au

# lines partial blk. seg. + Pref,

= zero?

Form "RP" to fill rest of partial
blk.with Z's

Preset "v" of "TP" to initial add.
tape image

Adv. by # lines segment + label
—> Add. for Z's in partial bilk.

Z's —> fill remainder partial block
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12
13
14
15

16
17

20

21
22

23
24
25
26
27
30

IA

RA

AT
RJ

RJ
TP
TP
QT

ZJ
RJ

RJ
SP
AT
RJ

MJ

RP

TP
RA

TP
RJ
RJ
RS
RS

MJ
CA

Ccz

7
no

TS2

TC24

TH2
TS
FC21

PC

TH2
TS
TC25
TH2

0
CY26

BL30000

[30000]
CY26

TC26
PC
TH2
TS1
TS2

CZ31

FC7
FC7

TH3
PC1

TH3
TS

cz16 Y°5
PC1

TH
TH3
TH

CL
Cz21

CZ22
o )
LV10
TH3
PC1
TH
LV5

LV6
Cy21

1723

Adv. # full blks. seg. + Pref. by

1 to count partial block

Adv. # full blks. seg. + Pref. by

1 to count seq. label block
Codeword —> tape handler

Adv. and check count of blks. on
Binary program tape

Write remainder (or all) of segment
on Binary program tape

Codeword —> tape

# blks. Termination —> A and temp.
in codeword position

# blks. Termination = zero?

Adv. and check count of blks. on
Binary program tape

Read Termination from servo 5 —>
File image

% blks. Termination — A

Codeword —> Tape Handler

Write Termination on Binary Program
Tape

—> Process next segment

Preset drum image add. of next
buffer load

Full buffer load of segment from
drum image —> buffer

Ady. drum image add. by # lines
full buffer load

Codeword to write full buffer load
—> Tape Handler

Adv. and check count of blks. on
Binary program tape

Write full buffer load on Binary
program tape

Decrease # lines segment remaining
by # lines full buffer

Decrease # full blocks seg. + Pref.
by # blocks in buffer
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15

16
17

20
21
22

IA

TP
RJ
TP
RJ

RP
TP
TP
RJ

TP
RJ

ZJ

RE &

AT

RJ

MJ
CA

DA
IC13
TH2
IC16
TH2
10360

TC27
TH2

TC30
TH2

TC2
DA15 1°

DA16 ~

C1
C3

TH2

DA23

TH3
TH
TH3
TH
DA6
TI
TH3
TH

TH3
TH

IC3

CK yes

pazo *

TC3

TH3

CK

1724

Rewind library tape (servo #2)

Rewind corrected problem tape
(servo #5)

2 blks. of Z's — buffer

Write 2 blks. of Z's on Binary
program tape

Rewind Binary program tape

(servo # 3 or 6)

# blks. fixed library advanced

# blks. adv. = total # blks. fixed
library

(A) = Zero? Yes => servol
positioned at listing phase setup
bik.

# blks. to move forward — A
Replace move backward codeword

by move fwd. CW

Move forward or backward codeword
— G.T.H.

Position servo 1 at beginning list-
ing phase setup block



Switch

Subroutine to Count Blocks of Library (Fixed or Standard) Processed

IA
0 MJ
1 MJ
2 TP
3 QT
4 [0
5 RJ
6 MJ

CA

LC
O

0

TH3
FC21
30000
TH2

0
IC7

30000
[30000]

Q
A
30000]

TH
LC

1725

Tape handler codeword —> Q

# blks. current routine to be read
or moved

Add # blks. to move backward code~
word for current tape

—> tape handler
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Subroutine to Count Blocks on Object (Binary) Program Tape

- O

oO~No O [N (Y -]

IA
MJ
TP

QT
AT

TJ

TP
RJ
P
MJ
CA

PC
0

TH3
FC16
IS13
LV11
Up2
PC10

PC11

[30000]
Q

S13
PC

UP3
UpP
PC1
PC

1726

Tape handler codeword —> Q

# blks. to be written on Binary
prog. tape — A

Adv. count of blks. Binary prog.
tape by # blks. to be written
Limit # blks. > current ¥ blks.
Binary program tape
Parameter —> Uniprint

Print warning



- O

~ o W o

10

11
12

13

RJ

RS
TP

MJ
CA

Input Routine

[30000]
0
IR7Tyes

1727

# blks. prelude and routine remain~
ing to be read > * blks. tape
image?

Codeword to read [n]blks. current
routine tape —> tape handler

Read remaining blks. current routine
—> image

Codeword to read full image load
current routine — tape image

Read full image load current routine
—> tape image

Set current image limit — # lines
full image load
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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

Subroutine to Build Sentence Number List

IA
MJ
Sp
LT
QT
AT

SP
TC
TP
EJ
TV
TP
1J
TV

RP
TP

TJ

TJ

TJ
TJ

LT
QT
AT
[00

MJ
TP

NR
0
TS26
22
FC4
RC12
A

A

TI5
[30000]

TS14
RC36
31000

FC24

FC25

FC26
FC27
17

FC22

RC16
30000

RC13

RC14
RC15

FC4
30000

NR41

[30000]
0

Q
A
Q

17
NR10

A

NR yes
NR12
[30000]
NR no

CT12

NR }
ND3100
NR30 Y€S

NR32 yes

NR34 Y€
NR30 Y&S
Q

N2 )
NR26
30000]

NR

NR35
NR35
25

NR37

30000]
NR

1728

Library routine callword — A

Add. for 1lib. rtn. name in 1ib,
list in core — Qv
Add. for 1ib. rtn. name in 1lib.
list in core — Au

XS3 library rtn name — A
Name in 1ist?

XS3 library name — library list
in core

Names of all library routines for
problem in list?
Set switch@©— 62
no. routine

to by-~pass sent,

Library list in core — sentence
no. list on drum

23000 > CW? Yes => pseudo Op.
sentence

25000 > CW? Yes =>subs. var. .
equation (NB — no routines with
23mm== CW)

26000 > CW? Yes=> non-subs. var.
equation

30000 > CW? Yes => statement of
main program

No == Pseudo Op.

Form add. for pseudo op. sent. no.
XS3 sent. no. for pseudo Op
—> sent. ho. list on drum

Base add. for 22-—==, 26~~~, or
27 mmm= CW

Base add. for 24~-- CW

Base add. for 25=w== CW
CW— Qv

Form add. for sent. no.
XS3 sent. no. — list
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= O ~No O,

—

12

14

MJ
TJ

DV
ZJ
RA

MJ
TP

RA
RA

SJ
TP
MJ
CA

Routine to Calculate Block Count from Line Count

BC

0 [(30000]
FC6 BC6 yes
FC2 Q

BC4 Y°5  pc13 MO
Q FC3

0 BC

FC Q

A TS24

Q FC3
TS24 FC2
BC10 BC13 yes
Q A

0 BC
BC15

1729

Input = number of lines in "v" of
"A": Output = # blks, in Ay

551 > # lines to be converted?
(i.e. #* blks. < 4?)

# lines /170g = # full blks.—> Q
Is there partial block?

Adv. count of # blks. by 1 to count
partial bilk.

Zero — Q

Complement of # lines to be con-~
verted —temp.

Adv. count of blks. by 1 in "v"
Adv. complement of # of lines by
170

Al117blks. counted?

# full blks. —> Av
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TA FC

S

(=3
o

o
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3
=3
(=N )

(=}

3
o

77700

50000
23000
25000
26000
30000
3000

OO0 OO0 O0OOOWOOOOHOOOOOODOOOO

Qo
kS

FC32

Fixed Constants

170

|
70777

[#)]
(4]
—

LWOOW~NO

0000

wOOOOOOjOMOOO

o
o

1730
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20
21
22
23
24
25
26
27
30
31
32
33
34
35

36

o o o o o

QO
=

Relative Constants

RC

0 DI
30000 CU33
TT Q

MI TI

30000 cva2
30000 Ccv27

30000 CR2T
30000 cY27
10170 CZ

DI 0

0 LL
TI5 ND
TI5 ND1000
TI5 ND2000
TI5 ND3000
0 [DI170]
0 IC5

0 LC2
TC2 TC2
TS23 TS23
0 CT

0 CR7

0 CN

0 CN12
0 CP

0 CcP21

0 CR27
0 CW21
TI6 Q

0 DI170
0 CT13

RC37

D1 in "v"

Initial address lib. name list in
core

Chged. by program to drum add. for
segment — H.S.S. add. for run.
seg.

D2 in "v"

Al
A2
Bl
B2
El
E2

Segment image address for first
statement of segment



IA

Tape Handler Codewords

IC

017]00
000]01
000]01

000]01
001]01
000}01
000] 02
000]02
001]02
002] 02
000] 02
000 02
001]05
000]05
000. 05
000] 04
001]04
003]04
000] 04
000 04
0pojo3
00p0] 03
00003
002] 03
000 03
TC31

1732

# blocks of f
Move forward
Move backward
of fixed libr
Move backward
Read forward
Read forward
Move forward
Move backward
Read forward
Read forward
Read forward
Rewind servo
Read forward
Read forward
Rewind servo
Move forward
Read forward
Read forward
Read forward
Rewind servo
Write [n] blk
Write [n] blk
Write full bu
Write 2 blkss
Rewind servo

ixed library

[n] blocks servo 1
codeword with count

ary advanced

[n] blks servo 1

1 blk servo 1

n blks servo 1
n pblks servo 2
n blks servo 2

1 blk servo 2

2 blks servo 2
n blks servo 2

2
1 blk servo 5

n blks servo 5

5

[n ] blks servo 4 or 7
1 blk servo 4 or 7
3 blks servo 4 or 7

n blks servo 4 or 7

4 0r7
s servo 3 or 6
s servo 3 or 6

ffer servo 3 or 6

ervo 3 or 6
3oré6



bk WO

TA

74
31
01
30
01
65
66
CA

TL

74747
34463
65672
50270
01463
30324

1N1N
iviv

TLY

Tape Labels

47474
00106
55451
15131
42501
73050
10101

1733

RubE>mN
DEpzuAN

Darovar N

DErnDwemN

Dmwoxm>N

>zDmown



~NoUbhwhhHO

TO

TO1

24545
21010
30266
51325
51500
70510
34464
26303
10030
51264
01246
52660
50320
30016
51506
30012
34462
50227

T023

22

03450
15125
60152
42447
16530
10601
60130
02701
30125
56522
66630
12530
14724
65101
63450
65147
46634
7T

Typeout

1734

ocmwaumHEpDroxEmDmaa=s

&=

ZHmHOmZrODOouOH<OOIm-

- rPDzpoRrraomrozaapx

DHmomr DDz
HoEwRruDoDwunrp>ox
=zDrom. oDoDm=rvw=

~Nr=Q0HRH
-3

130
-3

~ -
-~
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Limiting Values

LV

TI170 Q Limit for 1 blk image load

I Q Limit for full image load II =
TI + IL

30000 Q Limit for current image load

0 IL

] FL

0 BL

BB 0 Shift to codeword position -~ # blks
in buffer

1B 0 Shift to codeword position -~ # blks
tape image

BL 0 # lines in buffer

PB 0 Limit # blks. Binary prog. tape
(250179) in codeword position

LV12

1735
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13
14

15
16

17
20
21
22

23
24

IA
MJ
TP

RP
EJ
EJ
EJ
EJ
TP

RJ

RP
EJ

SP
TP
RJ
LT

MJ
CA

Address Modification Control Subroutine

MR
0]

Q
MC13
MI6
20011
MC3
MC22
MC23

mMc24
MI

MI6

20006
MC14

MI

30000
MI
MI6

A

MRO }
MR17

MR17
MR

17

1736

Input = word to be modified in Q

Word to be modified — Output line
Oper. code of word to be modified
—> temp.

Oper. code of word to be modified
—> A

Op. code = 17, 22, 45, 56, 61, 63,
75, 76, or 7T7T== only "v" address
to be modified
Oper. code = 05°?
Oper. code = 14? } Neither address
Oper. code = 57? to be modified
*u" of word to be modified — "u"
of Q ,

Modify "u™ address (result in

"u" of A)

Modified "u" address — output line
Oper. code of word to be modified
—_— A

Op. code = 31, 32, 33, 34, 54, or
55 =>only "u" address to be mod-
ified.

"y" of word to be modified —>"u"
of A

"¢™ of word to be modified — "u"
of Q

Modify "v" address (result in "u"
of A)

Modified "v" add.— "v" of Q
Modified "v" add.—> "v" of output
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BN

10
11

12
13

14
15
16
17
20
21
22
23
24
25

26
27

TA

MJ
QT

RP
TJ

MJ
MJ

MJ
MJ

MJ
MJ

MJ

Modify Address Subroutine

&

O
MC

30024

S

COOO0COOOOQCO o (=) [@Ne] (ol o] o o

o O

MS30

30000

Mo2
MS4

MT3

MT6
MS

MU2

MOo2

MT11
MT14
MT20
MT14
MT24
MT30
MT34

MT20
MTI14

1737

Address to be modified —> Au with
"op!' and "v" = zero

No => 77~~~ CW.

Search list to determine modifica=
tion required

No modification; address< 1000,
—> EXIT v
Address relative to 1000g (i.e.
10008 < address < T777g)

10~~~ CW ; relative constant

No modification; 11000g < address
< 17777g — EXIT

20~~~ CW; fixed constant

No modification; 210008 < address
< 217778 —> EXIT

22mmmy 23mmm | 2dmme, 25 26mme,
or 27=~-= CW

No modification; 30000g < address
< 37777g —> EXIT

4 , 0T 5 CW.

60~~~ CW; fixed temporary

61mm= CW

62—~ CW

63=== CW

64m=m, 65~==  or 66~=~ CW

67=—= CW

70=~= CW

Tl== CW

No modification; 72000g < address
< T47778—>EXIT

T5mmm CW

76~~~ CW
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(<))}

10
11

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

33

IA
SS
SA

MJ
SS

SA

MJ
SS

SA

MJ
SS

SA
TP
QT
SA

TP
QT

SA

MJ
TP
QT

SA
MJ
ST
SP

SA

MI1

MD1

MI2

MD3

MI3

MD10

MI4

MC1

MC26

MC1

MC25

mMc2

MD15

10

Oa o Oa ()

>Oa o J>'O§ o :moa o Oa o

o

&

17

1738

Address relative 1000g—1000g =
rel, loc. in rtn, — Au

Rel. loc. in rtn. + base running
add. of rtn. = abs. add. — Au

10=e= CW—10000g = rel, loc. in rel,
const. reg. —> Au

Rel. loc. + base running add. rel.
const. reg. = abs. add.—> Au

20~=~ CW—20000g = rel. loc. in
fixed const. reg.—> Au

Rel. loc. + base running add. fixed
const. reg. = abs. add.—> Au

60~~~ CW—60000g = rel. loc. in
fixed temp. reg. — Au

Rel. loc. + base running add.
fixed temp. reg. = abs. add.— Au

Mask (2 digits of "u") —0Q

Rel. loc. in pseudo Op. input reg.
—> Au

Rel. loc. + base running add.
pseudo Op. input reg. = abs.

add. — Au

Mask (2 digits of "™u") —Q

Rel. loc. in function input region
—> Au

Rel. loc. + base running add. func-
tion input reg. = abs. add. —» Au

Mask (3 digits of "u") —Q

Rel. loc. in non-subs. var. region
—> Au

Rel. loc. + base running add. non-
subs. var. region = abs, add.

—> Au

67=~= CWN— 670008 = rel. loc. in
constant pool-—> Qu

Base running add. constant pool
—> Au

Rel. loc. + base running add.
constant pool = abs. add. — Au



34

35

SS

SA

MJ
CA

MD16

MI5

MTI37

1739

70=== CW —70000g = rel. loc. in
working temporary region—> Au
Rel. loc. + base running add.
working temp. reg. = abs. add.
p— Au



® O

bk O

o~

11
12

13
14

15

IA

SS
MJ
RP
EJ
SN
SA
SA

TP

TJ

TP

MJ
Sp

MJ
CA

MO

MD16

0
[30000]

FA
Q

MU2

MU3

A
(300001

MC23

A

0
A

0
MO16

0

MS
BR13
MU4
17

0

0

MO10

=

MU14

MI

17

1740

71=== CW -T70000g = abs. add. —> Au

No =» alarm 11

Callword in Op. File III

- jn+ r-—Au

+ r—Au

Address of word following callword
in Op. File IIT — Au

Word following callword in Op.
File IITI —A

(A) = TP (14) command (i.e. flagged
cross reference)?

IP (14) instruction to reference
other segment —» output

Exit from add. modification routine
H.S.S. running add. for referenced
routine — Au

Exit



IA

17

45
56
61
63
75
76
7
31
32

34
54
55
05
14
57

CA

a

7T

-~
-3 ~J
=3

TMOOOOOOOOOOO0OOOODOO0OO0O

Mc27

Modification Constants

OO0 OO OO0 OO OO ODOO0OOOO0OO

o

1741

Base add. function input region
= init. add. term. buffer

Base add

=13 4

t

0 pseudo Op. input region
add. term. buffer
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IA

QOO0 OCO0COO0OO0OO0COOOOOO0OO0OOOOOOO

1000

10000
11000
20000
21000
22000
30000
40000
60000
61000
62000
63000
64000
67000
70000
71000
72000
75000
76000
77000
MD24

QOO0 O0O0OO0OO0OO0OOOCOOLOCOOOCO

1742
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Explanation of Modification Routine Inputs (MI)

(o
0
0

0

<O

0
[30000]
[30000]
[30000]

[30000]

0]
0
0

o

(=}

1743

Output = modified word

H.S.S. running address for routine
Initial running address relative
constant region

Initial running address fixed con-
stant region

Initial running address fixed temp~
orary region

Initial running address working
temporary region

Temp.



TS0

10
11

12
13
14
15
16
17
20
21
22
23
24

25
26

Explanation of Temporary Storage Region (TS)

50
50

50

o O

(el eNe)

0

xxx] 00

30000

000 04
001 04
004 04

000 04

30000

30000

0

30000

30000

30000

30000

30000

30000

[30000]
[30000]
TT
TI

TI

eoNeRe)

1744

# fixed constants with rtn. in "v'
Codeword to read Termination then

# blks. Term. in codeword position
# lines subj. add. modification in
"y" ; # lines in segment in "v"

# blks. prelude and rtn.-1 in
codeword position;# full bilks.

seg. + pref. in position
Routine callword in "u" W/zero fill;
H.S.S. running add. rtn. in "v"
W/zero fill

# lines to be trans. to drum image
in "v"

# fixed const. in image to be trans.
to drum in "v"; Add. following run-
ning Preface in "v"

# lines prelude and routine in "y";
initial add. running segment in "v"
#* lines in Preface in ™u"
Segment # in "u"

Address for "IP"™ jump to next seg-
ment in "v"

# lines statements and routines
(running program) + 2 in "v"
Count of blks. binary prog. tape in
codeword position

Index for count of # library rou-
tine names in library list

Index for # library routines pro-
cessed in segment
Codeword to read [n] blks. current
tape
Codeword to read 1 blk. current
tape
Codeword to read full image load
current tape
Codeword to move forward [n] blks.
current tape

# library rtns. for problem-1 in
"vﬂ
Count of blks. advanced on library
tape
Working temp.

Add. running segment in "v"
Routine callword (temp 4)



VIil. PROGRAM LISTING PHASE






VII. PROGRAM LISTING PHASE

The function of this phase is to provide a record of the Object Program
(absolute computer instructions), produced in response to the sentences of the
Source Program (pseudo code sentences). The listing gives the absolute in-
structions which make up each segment of the Object Program, together with
the sentence number or library routine name associated with each group of
instructions. The instructions are listed four to a line and read from left
to right, and down, in order of increasing High Speed Storage address. The
first instruction of a routine, i.e., the group of instructions representing
one sentence or one library routine, is positioned in the first line, such
that, each instruction whose octal address ends in zero, will appear in the
leftmost column of instructions in the listing. Each address ending in
zero is listed to the left of the associated instruction. The first address
of a routine is also listed in this column of addresses on the line with the
first instruction. It is enclosed in parenthesis if it does not end in zero.

The listing also includes, in the same format as above, the pool of con-
stants for the program, and the preface and termination instructions for
each segment. The variables for the problem are listed in a different format.
The symbol for each non-subscripted variable is listed together with its
assigned High Speed Storage address. Initially, the symbol for each subscript-
ed variable (array) is listed together with the range of drum addresses assign=-
ed to the array. In addition, each subscripted variable is listed in each
segment in which it is referenced, together with the range of High Speed
Storage addresses assigned to the array for the particular segment.

The title of the program, the subscripted variables on the drum, the non-

subscripted variables, and the constant pool, are listed first, in that order.
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Then in turn, each segment of the Object Program is listed. Each segment
consists of the Preface (if any), the sentences and Library routines, the
subscripted variables in High Speed Storage (if any), and the Termination
(if any).

The listing is produced on magnetic tape edited for listing on the
High Speed Printer. It is produced on Uniservo 7 if 7 Uniservos are being
used and on Uniservo 5 if 5 Uniservos are being used. If the listing exceeds
an arbitrary 1200 blocks, the current listing tape is terminated at the end
of a page, with the statements, CURRENT LISTING TAPE FULL. PUT NEW 1500
FCOT TAPE ON SERVO --~., START TO CONTINUE LISTING., typed on the on-line
Flexowriter. This allows the computer operator to change tapes and restart
to continue the listing on a new tape. In addition, the statements, MOUNT
NEXT LISTING TAPE ON PRINTER. DO NOT CHANGE POSITION OF PAPER., is included
on the tape being terminated, together with a Printer Stop symbol. This
informs the High Speed Printer operator that the listing is continued on
another tape and allows him to mount the tape and continue. The statement,
END OF LISTING., and a Printer Stop is included on the final tape of the
listing to inform the printer operator of the end of the listing. The order
in which the tapes are to be listed, in order to get a continuous listing, is
the responsibility of the computer operator.

When the listing is completed the statements, PROGRAM LISTING ON TAPE
-==, and END OF COMPILATION., are typed out. The computer then comes to a
"56" stop.

The pages of the listing are numbered thru 999, after which the word
CONTINUED is used in lieu of a page number.

The instructions of the Program Listing Phase are divided into four
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groups. All four groups are read from the UNICODE System Tape into High
Speed Storage; Groups II and IIT are then transferred to the drum. The in-
structions in Group I remain in High Speed Storage throughout the execution
of this phase and consist of constants, temporaries and certain subroutines
referenced by the instructions in the other groups.

The Group IV instructions produce the initial part of the listing, con-
sisting of the program title, the subscripted variables on the drum, the non-
subscripted variables, and the constant pool. When this part of the listing
has been completed, these instructions are overlayed. In listing the sub-
scripted variables on the drum, the information is obtained from the modified
Dimension List, which contains the initial drum address and XS3 symbol for
each subscripted variable, in order of increasing drum address. The modified
Dimension List is assumed to be on the drum when the phase is referenced. 1In
listing the non-subscripted variables, the XS3 symbols for the variables are
obtained from the Symbol List, which contains these symbols in order of the
increasing High Speed Storage addresses assigned to the variables. The High
Speed Storage address associated with the first symbol in the list is obtained'
from fixed location 00007; the address for each succeeding variable is obtain~
ed by adding one to the address of the preceding variable. The Symbol List
is read from Uniservo 5 to the List Buffer in this phase. Similarly, the
Constant Pool, containing the constants in order of their increasing High
Speed Storage address, is read from Uniservo 5 to the Dimension List region
in the core. The High Speed Storage address of the first constant is obtained
from fixed location 00010 and that of each succeeding constant is obtained by

adding one to the address of the preceding constant. The program title is

listed just as it appears on the UNICODE (source) Program Tape; hence, only
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printable High Speed Printer characters should be used in the title.

The Group II instructions, lists, etc., initially overlay the Group IV
instructions and, thereafter, overlay the Group III instructions and lists.
The Group IT instructions are read from the drum to core whenever a new seg-
ment is to be listed and, finally, when the listing phase is to be terminated.
The instructions in this group build Op. File IV for the segment to be listed
and store it on drum; then they are overlayed by the Group III instructions,
lists, etc. The information to build Op. File IV is obtained from Op. File
IIT for each segment and from the Sentence Number List, which is produced by
the Processor Phase and stored on the drum as input to this phase. Op. File
IIT for each segment is read from Uniservo 5 to the File Buffer. The Group II
instructions also terminate the final listing tape, rewind all tapes not yet
rewound, and produce the Flexowriter typeouts at the completion of the phase.

The Group III instructions produce the listing of the segments. The
Preface and Termination instructions for the segment to be listed are obtained,
for listing, from Uniservo 5 following the Op. File III for the segment, The
Preface is read from Uniservo 5 to the Input Buffer. The initial High Speed
Storage address for the Preface is obtained from the seventh word of the
Segment Label Block on the Object Program Tape, and the number of lines in
the Preface is obtained from the eighth word. With these as inputs, the
Preface is edited and written on the listing tape in the prescribed format, by
an editing routine which is common for the Preface, Termination, Constant
Pool, Sentences, and Library Routines. 1In listing the sentences and the
library routines,the number of routines in the segment being listed is obtain~
ed from Temporary (CT5) which is set up by the routine which builds Op. File

IV for the segment. The XS3 sentence number or library routine name for
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a routine to be listed, the number of lines in the routine, and the initial
High Speed Storage address of the routine are obtained from Op. File IV and
provided as inputs to the common editing routine which edits and writes each
routine on the listing tape. The sentencesand library routines appear in Op.
File IV in order of increasing High Speed Storage address. The Termination
is read from Uniservo 5 to the Input Buffer prior to the listing of the sub-
scripted variables in the core. 1In listing these variables the High Speed
Storage address, in the segment being listed, is obtained in order, from the
instructions of the Termination. The modified Dimension List is then search-
ed for the drum address in order to find the XS3 symbol for the variable.
The variables are then edited and listed in the prescribed format by an edit-
ing routine used in common to list the subscripted variables on the drum and
in the core. The Termination is listed by sections, each representing one
block of the Termination. The total number of lines in the Termination is
obtained from the eighth word of the Segment Label Block. The initial High
Speed Storage address of each section is merely the initial address of the
Termination Buffer which is a constant. The number of lines in each section
is 170 octal except for the last section which is the number of lines in the
partial block remaining. Again, the common editing routine is used.

Because of the overlaying involved in the execution of the Program List-
ing Phase, considerable care should be exercised in making changes in the

addresses or lengths of routines, lists, etc.
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OP, FILE IV

Op u v

[ XS3 Sentence Number ]
00 E [ Number of lines] = [H.S.S. Address]
[ xs3 Sentence Number ]
00 E [ Number of lines] % [ H.S.S. Address]
[XS3  Sentence Number ]

|
00 i [ Number of Lines] = [H.S.S. Address]
\'\/\l/w

etc.
[XS3 Library Routine Name ]

[ 74 JE [Number of lines] % [ H.S.S. Address]

Where:

Number of lines

In order of the increasing
magnitude of the H.S.S. Address
Entries

Format of entry for statements,
equations, and Pseudo Ops.

Format of entry for Library
Routines

The number of instructions, including constants and

temporaries, in the routine in the Object Program
associated with the preceding XS3 sentence number or

name.

H.S.S. Address

The High Speed Storage running address of the routine

in this segment of the Object Program.
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The Op. File IV for each segment is built by the Program Listing
Phase just prior to the listing of the segment. The information
for the list is obtained from Op. File III for the segment and from
the Sentence Number List.

Entries are made in Op.File IV for only those routines which are
included in the segment to be listed. Sentence numbers, for which
a callword appears in Op. File III followed by an "Interpret" in-

3 3 ] T T, PTodnoenmene M 2 ntnann
struction, are omitted from Op. File IV, The "Interpret” instruc-

tion indicates the routine is in another segment but is referenced
from the segment being listed.

The Library Routine entries have a 74, in the Op. code of the second
word to indicate that they are Library Routine entries. All other
entries have a 00.
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Modified Dimension List

005 [ Drum Address] 00000

[X%S Symbol for array ]

00, [ Drum Address] 00000

[X?S Symbol for array ]
: etc.

o~ — " ———
T T T

[XSI3 Symbol for array -]
of Drum Address] 00000
|
1
Where:

Drum Address
Program.

XS3 symbol

In order of the increasing
magnitude of the drum address
entries

Last entry in list might

=1000008'

Initial address of array on drum during running of Object

XS3 symbol for subscripted variable (array) to which

preceding drum address applies.
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The modified Dimension List is built by a routine which operates
during the Allocation Setup Phase. Information to build the list
is obtained from the original Dimension List in the Combination
List, which is still available at this time.

Fixed location 00010 is changed at the time the modified Dimension
List is built to describe this new list.

The last entry in the 1list must always be the address following the
last address of the last array on drum. If, therefore, the last
address of the last array were 777775, the next address would be
100000,. Although this is not a legitimate address, in this case
it wou?d have to be included as the last entry in the list.
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Sentence Number List
(ND = Regional Address of List on Drum)

Op. u v

XS3 Sentence Number
XS3 Sentence Number

etc.
e T~

,\/\/\/\/\'\/‘\/\/\/\/\"

XS3 Sentence Number
XS3 Sentence Number

etc.

M

\/'/\/\/W\/\’\M

XS3 Sentence Number

XS3 Sentence Number
etc.

\/_/W
XS3 Sentence Number

XS3 Sentence Number

g O e

N_—M/\f\/_’_\’-\
etc.

XS3 Library Routine Name

XS3 Library Routine Name

W

ND - Section for sentence numbers associated
with 26~~~, 27=-~, and 22--~ type call-
words. (Maximum of 51210 such callwords)

ND1000, = Section for sentence numbers associat-
ed with 24~~~ type callwords. (Max-
imum of 51210 such callwords)

ND20008 - Section for sentence numbers associat-
ed with 25~~~ type callwords. (Max-
imum of 512lo such callwords)

ND30008 - Section for sentence numbers associat-
ed with 4---- type callwords. (Max~
imum of 6410 such callwords)

ND31008 - Section for names associated with
5==—~ type callwords. (Maximum of
51210 such callwords)
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The Sentence Number List is built by a routine which operates

during the Processor Phase, where the Prelude of each routine

is still available. The callword of each routine, and the as-
sociated XS3 sentence number or Library Routine name, are ob-

tained from the Prelude of the routine.

The entries in each section of the list are stored within the
section relative to the last three octal digits of the callword,
except for 4=—~- and S5~--~ t{ype callwords. For the 4xxx - and
5xx~~- type callwords, the digits marked "X" are used.

The sections of the list always remain at the same relative dis-
tances from the beginning of the list, as shown on the preceding
diagram; hence the list is always 41008 locations long.
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SYMBOL LIST FORMAT
Op. u v

XS3 SYMBOL FOR VARIABLE
XS3 SYMBOL FOR VARIABLE
XS3 SYMBOL FOR VARIABLE

l''—\/'\"\_/\/\z\_/\/-——'\_/""\-- \
In order of the Increasing H.S.S. Addresses

Where:

XS3 SYMBOL = XS3 Symbol for each of the non-subscripted variables of
the problem

This list is built and written on Uniservo 5 by routines which
operate during the "End of Tape"™ generation phase. The list
contains the XS3 symbols for all the functions (66~~~ callwords),
floating point non-subscripted variables (65--- callwords), and
fixed point variables (64-~~ callwords) of the problem. The
symbols are in the list in order of the increasing High Speed
Storage addresses assigned to the variables.
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Program Listing Phase Setup Block
Regional Assignments:

[3]

RE TN20
RE TH21
RE UP421
RE FP653
RE PK2547
RE LS7230
RE LT7260
Setup Block
IA LS
SP N 0
ZJ LS2 LS3 (A) = zero? => 5 servos; (A)

# 0 => 7 servos
Adv. servo # in printout by 3 to
set obj. prog. tape ¥ = 6

RA LTI11 LS24

=W

[ep &)}

10
11
12
13

14
15
16
17
20
21
22
23
24
25
26

27

TP LT UP3

RJ UP2 Up Typeout: COMPUTER CODING PRODUCED
ON TAPE 3 or 6

TP LT12 UP3

RJ UP2 Uup Typeout: IF PROGRAM LISTING IS
NOT DESIRED, SET A NOT
= 0. START.

Sp LS235 0 Set A = 0.

NS 0 LS11

ZJ LS17 LS12 Program Listing desired?

TP LS26 TH3

RJ TH2 TH Read program listing phase from

servo 1 to core

TP LS27 TH3

RJ TH2 TH Rewind servo 1

MJ 0 PK Jump to program listing phase

TP LS27 TH3

RJ TH2 TH Rewind servo 1

TP LT25 UP3

RJ up2 UP Typeout: COMPILATION COMPLETED.

MS 0 LS23

0 0 300

0 0 0

50 01201 FP Tape codeword to read listing

phase to core
10 1 0 Tape codeword to rewind servo 1
CA LS30
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oUW O

IA

01
01
01
01

27
54
27
24

34
32
34
01

54
30
51
01
66

01
01
01
01
46
01
30
CA

Listing Setup Typeout

LT
LT1
01010
01010
01010
26514
30540
34503
51276
01515
52300
LT13
31015
54244
65663
34650
01273
30272
66012
66017
01656
22777
LT26
01010
01010
01010
26514
24663
26514
66302
LT35

11
10101
10101
10101
75267
12651
20152
72630
00166
10622
12
25451
70146
45032
15051
06534
10165
40150
60322
62454
17777
7
10101
10101
10101
75234
45150
75246
72277
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T9LT

//455‘\: => Beginning of subroutine; where XX is regional (RECO) label for routine
EXIT./ = Exit from subroutine

=> Connectors; where X is conne¢tor number

eey
(Elf => Switch; where "A" is symbol for switch and X and Y are connector numbers of different
| \ﬁ<§> paths which may be taken at this point

PP ——

Explanation|=>Explanatory Note; No action implied.

To Conn., ( N—

___________ eturn jump reference (subroutine); where parenthesis enclose the connector number to

Function which the reference is made
or name

/’i\
/ Function
. or

\l1ame

=> Reference to general subroutine which is not part of this phase; where parenthesis
enclose regional (RECO) label for routine

Function | = Operation Box
performed

Question => Decision Box

Key to Program Listing Phase Flow Chart



c9L1

Start

Program Listing Phase

Type:
PASS V. LISTING

OF PROGRAM

ZEROIZE
TEMPORARIES

(i) with XS3 space
characters

Setup page number
and segment
number words

Setup one shot
| jumps in page
number routine

Instruction groups
IT and III to
drum

Fill output buffer

Fast feed 1 symbol and
"program listing" to
sheet heading (first)
blockette in output

buffer

y

Codeword to Tape Handler to read
one block of corrected problem tape
to list buffer

/ To Conn, (53)
Check corrected
problem tape

label

Program title from list
buffer to third thru
seventh blockettes of

output buffer

Preset output buffer
address and line count

for first entry fol-
lowing title

beginning

stant Pool

Codeword to Tape Handler to
move corrected problem tape to
of Constant Pool,
or XS3 symbol list if no Con-

accordingly

Check indicator for 5 or
7 servos and set servo

(::ﬁ&———numbers in tape codewords

and Flexowriter printouts




€9LT

Are there sub-
scripted variables
in program?

(Location 00006)

NO

Is there a
constant Pool
in program?

Transfer Dimension enter heading routine (HV) and

YES | [ist from drum || Dimension List Routine (DS) at
to core entrances associated with editing

of subscripted variables (drum)

Setup editing routine (EV) to

/To Conn, (107) \ /To_Conn, (99)
Edit entries for Initial "Sub-
"subscripted vari- scripted variables

ables (drum)"
section and wri
on listing tape

(drum)" section

te heading to output
buffer

Codeword to Tape Handler

to read Constant Pool from

corrected problem tape to

Dimension List region
(overlay)

Is first word of Con-
YES (stant Pool label block
CONSTA in XS3°?

NO

Type:
| ALARM 10 COMPILATION
INCONSISTENCY ETC




POLT

Are there non-sub-
scripted variables in
program?
Location 00007

NO

and/or XS3 symbol list

Codeword to tape handler (TH)
YES |to read XS3 symbol list

label block to list buffer

Tape
Handler

YES Is first word of
XS3 symbol list label}NO
block "symbol" in
XS3°?

Type:
ALARM 10,
INCONSISTENCY ETC.

COMPILATION

Preset object program run-
ning address for first
[non-subscripted variable
minus one in temporary

(CT)

/To_Conn._(754) _ \
New page heading
blockette to output

buffer if required

Preset Box 1 to address
of first non-subscripted

"Non-subscripted
variables" section

variable symbol in XS3
symbol list

heading blockette
to autput buffer

Blockette of "symbol" and
"address" column headings,
non-subscripted variable

section, to output buffer.

To Conn. (21)

Two blockettes

of XS3 space
characters to

&)

output buffer

for output buffer
dress for as-

Blockette of under-
scores for column
headings to out-
put buffer

Preset Box 2 to

sembly blockette

Set index (CT1) to

ad- number of variables

per blockette - 1,
i.e., to three

_44::>

/_To_Conn. (21)\

Two blockettes

of XS3 space 0
characters to

output buffer




goLl

Box-1

next variable

Advance object program
running address for vari-
| able (CT) to address for

variable symbol

Advance assembly block-
ette address in Box 2
to address for next

—>

Next variable symbol
from XS3 symbol list
to input for editing
routine (ES)

Advance address in
Box 1 to address for
|next variable symbol
in XS3 symbol list

Octal object program run-
ning address for variable

to input of conversion
routine (CA)

for

Advance address in Box 2 to
assembly blockette address

object program running

address for variable

Preset this
address in
Box 3

——— Same blockette-same sheete4:§)

To Conn)
(71) New section

To Conn,

[ (32)
Edit XS3

symbol

‘I’é__

Edited variable
symbol to assembly
blockette in output
buffer

Box-2

Box-3

Running

variable in XS3 to
assembly blockette
in output buffer

address for

@

(®)

Output Setup section "Non-subscripted variables
Control New blockette-new shee;O_Jheadi"g to show - - continued" to section
12 Plcontinuation heading blockette in output|
Z/;ew blockette-same sheet=<:§) on new sheet buffer
W




99L1

Initial object program running

address of Constant Pool
(13)—>{ (10cation 00010) to input for
editing routine (EC)

Set index (CT2)
to number of con-
stants in Con-
stant Pool

Preset Box 9 in edit-
ing routine (ED) to
input buffer address
of first constant
minus one

Constant Pool

Is there a

in program?

To Conn,

(75A)

YES /New page heading
blockette to output

" To Conn, (88)
Heading for Con-
stant Pool section
to output

buffer

of listing

Setup editing routine
(EC) to provide con-
tinued Constant Pool
headings on new pages

/_ To Conn. (1
Edit and write

on listing tape

Constant Pool sectio

To Conn, (55)

s first word
of label block in
list buffer equal
to "ZZZZ77" in
XS3?

YES

@SEGME in

XS3 to first seg-
(::F—%>nmnt number word

for listing

Save third thru
eighth lines of
label block in
temporaries

/To_Conn. (33)

Build Op, File
IV for segment

Is first word
NO of label block in NO
list buffer equal
to "SEGMEN" in
XS3?

Type:
ALARM 8, COMPILATION
INCONSISTENCY ETC.

Transfer instruction
| group III from drum
to core

Obtain segment number
from third line of
label block and con-
vert it to XS3




LoLI1

"To Conn, (73)
Page heading block-

@ ette with segment num-
ber and page number

to output buffer

Is there a
Preface for this
segment?

&

Setup editing

routine (EC) to
(19> >ledit Preface for

segment

!

/ To_Conn. (113) \
Edit and write
Preface for segment

on listing tape

in this segment and

Codeword to Tape
Handler to read Pref-
ace from corrected
problem tape to in-
put buffer

_To_Conn, (62) 1
Fill input buffer
with blocks of segment
from object pro-

gram tape
L]
Send number of blocks

Preface to input
buffer routine

9

to output
buffer



89L1

Are there more sen-
tences or library rou-

@ tines in this segment
to be listed?

NO

Box-4

To Conn., (75A)

yES /New page heading

blockette to output
buffer if required

y

Advance address in

Box 4 by one to ad-
dress of next entry
in file list

/_To_Conn, (58)_\
Fill file list
(core) from op. file
IV (drum) and re-

set Box 4

YES

End of
file list?

Box-5

Obtain next XS3 sentence
number or library routing
(::)“*’name from XS3 symbol

list and store in temp,

Advance file list ad-
dress in Box 4 by one
and preset this ad- [
dress in Box 5

>

Obtain number of lines in sentence or
library routine, and its running address,
from word following XS3 symbol in file

list

@(_

Setup editing rou-
tine (EC) to edit

Number of lines-1
to index (CT2) and

sentence or library
routine

Check sign of word following
XS3 symbol in file list. (+)
(::) >limplies sentence (-) implies

library routine

s routine
to be edited
a sentence?

running address to
editing routine

(EC)

heading

Sentence num-
| ber to stored

Headings for
sentence to out-
put buffer




69L1

Library routine
name to stored
heading

Headings for
library routine
to output

To Conn, (114)

Edit and write sen-
2(9

tence or library rou-
tine on listing tape

Is there a
Termination for
this segment?

Codeword to Tape
Handler to read Ter-
mination from corrected
problem tape (servo 5)
to input buffer

Transfer Dimen-
sion List from
core to drum

Divide number of lines in
termination by two to get
number of subscripted

variables in this segment

Set index (CT2) to
number of subscripted
variables in this
segment minus one

Setup editing rou-
| Jtine (EC) to edit 4
subscripted vari-

ables for segment

Set section number
to zero in stored
termination headings

Setup editing rou-
tine (EC) to edit
termination for
segment

)

Locate seg-
ment label block

/_To Conn. (75A) \
New page heading
blockette to output

buffer if required

20

/_To Conn, (100) _

Initial "subscripted

ariables (core)'section
heading blockette to

\putput buffer

v
To Conn, (113)

Edit and write
subscripted vari-
ables (core) for

segment on
listing tape

Have all blocks
of termination for
this segment been
edited and listed?

IT from
to core

Transfer in-

struction group (19
drum




OLLI

Advance section num- To Conn, (95) To Conn (113)
ber by one in stored Headings for section Edit and write one
Termination headings of Termination to block (section) of @
output buffer Termination on
listing tape

/To Conn., (75A) Set index (CT2) to
New page heading number of lines in
blockette to output next section of
buffer if required Termination -1

"End of listing"

Blockette with fast
(::*'—’feed one symbol to
output buffer

/To Conn. (66) / To Conn, (69) ° Codeword to Tape

Advance output Terminate listin Handler to rewind

buffer address to tape and rewind object program tape
next blockette

End of
compilation

Codeword to Tape Hand- Type: Type:
@>_1 ler to rewind cor- || PROGRAM LISTING ON | 3/COMPILATION STOP
rected problem tape TAPE [4 or 7], COMPLETED.




TLLT

(BF) Subroutine to Build Op. File IV for Segment
Codeword to Tape Handler

to read one block of op.
@ file III from servo 5 to

file buffer

Y

Is first word
YES /of block equal to
fileA3'in XS3, i.e.
entry label?

Type:
ALARM 10, COMPI-
LATION INCONSISTENCY

ETC.
Implies end
op. file III
for this
- segment
Is first word of YES
Transfer sen- Preset initial address of: block equal to ——e<::>
‘| tence number op. file IV (drum), state- ENDAOF in XS3?
‘list from drum ment buffer (core), rou- —
to core tine buffer (core), routine NO
file (drum)

Codeword to Tape Handler
to read one block of op.
file III from servo 5 to
file buffer

Box-6
Preset Box 6 to Obtain next callword
initial address from op. file III in
of file buffer ’(:) I file buffer and ad-
vance buffer address @ @
by one YES YES

Is callword for

non~-subscripted NO
NO variable equation, @

i,e, 25___CW?

Is callword for
subscripted vari-
able equation

i.e. 24——— CW?

Is 23000
YES (octal greater
than callword?




CLLT

T

?

Is callword
for statement of
main program, i.
26=——o0r 27—~ CW

0 [for pseudo oper-
ation i,e, 4~=—-

Is callword
NO { for library

routine i,e.,
5==m-CW?

Is callword

Cwe

Setup base address for
subscripted variable
equation numbers in
sentence number list

Is callword
NO/ for subscripted
variable, i.e.,
T7~=~ CW?

Must be Z's in
XS3 indicating
end of data

Setup base address for

non~subscripted variable
@ equation numbers in

sentence number list

Obtain second and third
octal digits from left
in pseudo op. callword

Add base address of

pseudo op. region in
sentence number list to

get address of sentence
no,

?

Add negative sign bit to
data word following
callword in Op, File III
to indicate library
routine

Shift callword to align second
thru fourth octal digits of

library routine callword with
last three digits of other
callwords

Setup base address of
library routine section

in sentence number list




ELLT

Is data word
following callword NO Obtain last three

Add base address of state-
ments section in sentence

in Op, File III, an loctal digits of
Interpret instruc- callword
tion?

number list to get address
of sentence number

Yes implies omit from op. file IV

)

Data word from word fol~-

XS3 sentence number as-
sociated with callword fro

sentence number list to
statement buffer

A4

Advance ad-

dress in state-
ment buffer by [~

one

tence number in statement one

lowing callword in op, fild |Advance address in
III to word following sen- [ Statement buffer by

buffer

(170g words) to op.

Is statement 8
buffer full? file IV on drum

Statement buffer load

(EEZFF__ Reset statement

buffer address

Advance address in
Op. file IV by 170

octal




VLLT

Advance address in

file buffer by

Advance address
in routine buffer

one

by one

v

Data word from word
following callword

Are there more
callwords in file \ YES
buffer to be proc=-

essed?

No

?

7

ADD last three octal digits
of callword to base address
to get address of sentence

number

XS3 sentence number as—
sociated with callword
from sentence number list
to routine buffer

Is routine
buffer full?

Transfer routine buffer

| load (170g words) to rou-~ .
tine file on drum @

in op. file III to
word following sen-
tence number in
routine buffer

Advance address in
routine buffer
by one

Advance address in
routine file by
170 octal

!

Reset routine
buffer address

Is callword

all zeros?
& )

NO

Must be callwor
for pseudo op.
sentence i,e,,
22—~ CW

Yes implies

omit

Setup base address of
statements section in

sentence number list

from Op. file IV 45




CLLT

Codeword to Tape Handler

to read one block op. file
(::>‘"*>III from servo 5 to file
buffer

Type:
ALARM 10, COMPILATION
INCONSISTENCY ETC,

<§§>§es implies end of op. file III for this segment

Transfer remaining Preset index (CT5) -

entries in statement to number of sen- Exit
<::>__’buffer to op. file tences in this

IV on drum segment

Transfer remaining Transfer routine file on

entries in routine drum to op. file IV on

buffer to routine drum following entries

file on drum from statement buffer

(CL) Check label on corrected problem tape
(i.e., check for UNICODE PROGRAM anywhere in first blockette)

5%)

NO /Have all words in first \ygs | 1ype:
(Set index @ blockette been checked? ALARM 10, COMPILA- |
lto check TION INCONSISTENCY

248 words NO EIC,

Obtain next word from s word UNICOD, AUNICO, .
first blockette of AAUNIC, CODEAP, ICODEA ° YES\ Exit
@ corrected problem OR NICODE in XS3?

tape




9LLT

(LS)

Set index
to check
37, blocks

8

Is first word
of block
SEGMEN IN XS3?

NO

Codeword to Tape Handler
to read one block of ob-

buffer

ject program tape to list

Locate segment label block for first segment on object program tape

YES \ Exit

been checked?

Have all blocks ‘\\ YES

Type: ALARM 8,
COMPILATION IN=-

J

[NO

CONSISTENCY ETC.




LLLT

Last digit N
is rightmost
digit

r

Is 9 in XS3 greater
than last digit of
page number?

NO

One shot\

First timg

(NP) Page Number Routine

Advance page number
by one octal

YES

Reset line count to
4 for page number
line

AAAAAP in XS3 to
first page number

Jjump

Is 99 in XS3 greater
than last two digits
of page number?

NO

One shof\

First time

word

AGEAI0 in XS3 to
—| second page humber
word

Succeeding times

YES Advance next to last
———>] digit of page num-
ber by one octal

Change last digit
|_lof page number from
9 to zero in XS3

AAAAPA in XS3 to
first page number

jump J

A
Is 999 in XS3 greater

than last three digits

of page number?

NO

Succeeding times

word

GEA100 in XS3 to
—>{ second page number
word

Advance third digit
from right of page
number by one octal

YES

Change last two
|_oldigits of page num-
ber from 9 to zero

in XS3

JAAACON in XS3 to
first page number

)

TINUED in XS3 to
—>{ second page number

word

word

\ Ex;;/7
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(FR)

Op. File III Control Routine

in

Transfer 170g words
from op., file IV on
drum to file list

core

Advance address in
op. file IV by 170g
in preceding box

Preset address of
XS3 sentence number
in Box 4 to initial
address in file list

Entrance for
subscripted vari-
ables (drum)

Box-T7

(DS)

Dimension List Search Routine

59

Drum address for next sub-

scripted variable from
Dimension List to first
output line

Advance Dimen-
sion List ad-

XS3 symbol for sub-
scripted variable

dress in Box
7 by one

from Dimension List
to second output line

Modulus for this
subscripted variable

Subtract drum address
for this variable

to third output line

from drum address of
next variable to get
modulus

Entrance for
subscripted v
ables (core)

Box-8

Is drum ad-
ari- @ YES [ ress
Dimen

Type:
in modified

sion List?

COMPILATION IN-
CONSISTENCY ETC,

ALARM 1.

(¢0)

Core address for next
subscripted variable,
from Termination in
input buffer, to first
output line

Obtain corresponding
_,|drum address for
subscripted variable
from Termination




6LLT

. Jvariable from word fol-
lowing drum address in Di-

&

XS3 symbol for subscripted

mension List to second
output line

Subtract drum address of
this variable from drum
address of next variable in
Dimension List to get

modulus

[Modulus for this sub-
scripted variable

3 repeat tp's
in Termination
(618 for this array |
YES
Advance address in Box 8
Is 177778 \ NO by 6 to address of next

>modulus? Zlarray transferred by

Termination

to third output line

Is 10000g\ No
> modulus? @

2 repeat tp's
in Termination
for this array

Advance address in Box 8

by 4 to address of next

array transferred by
Termination

Decrease
index

by one

Decrease
index
by two

Advance address in Box 8

by 2 to address of next
| array transferred by

Termination

Exi_L7
/



read remaining blocks of
segment from object program

08LT

Ent t d
ntrance to rea (IR) Input buffer routine
blocks from tape I line = Numb f block
to input buffer e oL oo
| in this segment + preface

Is number of blocks of
segment + Preface still on YES

tape greater than or equal
to full input buffer lfjijr

Decrease block count Codeword to Tape Handler to
NO in input line by read full buffer load of
number of blocks in segment from object program
full input buffer tape to input buffer

Codeword to Tape Handler to Set input line negative to

indicate all of segment +

Preface read to buffer
tape to input buffer

Codeword to Tape Handler
(::>e——— to read label block of next
segment from object program

NO tape to input buffer

Codeword to Tape Handler to move object

Entrance to lo-\| program tape forward, past remaining
cate label block blocks of Preface and Termination, to
for next segment beginning of next segment

Have all blocks of seqg-

ment + Preface been read YES
to input buffer, i.e.,

is input line negative?

Codeword to Tape Handler to move object
program tape forward, past Termination,
to beginning of next segment




18L1

Setup address Exit
of first word
in label block

(BA) Subroutine to advance output buffer address

@ Advance line
\ count by one

Advance output
buffer address
by 24 octal

Advance count of blocks

on listing tape by
number of blocks in

output buffer (4)

Codeword to Tape
Handler to write
output buffer on
listing tape

be less than 2530 ?

Is output
buffer full?

this listing tape preceding test ineffec-

Will number of Set switch to Set listing tape block
blocks on listing tape to terminate count to zero to render

o}

at end of next page tive for rest of this

Reset output
buffer address
to initial value

tape

Fill output

buffer with
XS3 space

characters

S Exit




(BB) Subroutine to terminate current listing tape

Fast feed one and Codeword to Tape Handler Codeword to Tape
@ printer stop symbols to write partial output | Handler to rewind
BB to blockette in buffer load on listing listing tape
output buffer tape

Exit

"mount next listing tape
on printer" to next block-

c8LI

(BD) Subroutine to end current listing tape at end of page |

l

Fast feed one symbol and /To_Conn, (66)}
Advance output
buffer address

and line count

Reset count of
blocks on listing
tape to zero

ette in output buffer

To Conn, (684)

Type: CURRENT LISTING TAPE

FULL, PUT NEW 1500 FT TAPE Restart
ON SERVO__, START TO CON~- | STOP @

TINUE LISTING.




€8LI

(0C) Output control subroutine

Are there more
items in this sec-
tion to be edited?

(index CT2) and line

count

To Conn, (66)
Advance output
buffer address

Advance exit
by one to set-
up exit for
new section

Was this 55th line NO
‘on sheet or beyond ~
when new section
next?

YES
Set switch

® 0 @

Exit
New section

Was this
last entry in
blockette?

(index CT1

o_Conn, (66}
Advance output
buffer address

and line

Was this 63rd line on
heet or beyond when same
section next?

Advance exit
YES |[by one to set-
up exit for
new sheet

count

Same blockette-same sheet ;EX1t;

Advance exit by

NO

New blockette-same sheet

three to exit for
(::}-’new blockette -

same sheet

>

s

Exit

ing blockette
to output
buffer

To Conn (66X
“Advance out-
put buffer ad-)
dress and line
count

/To Conn, (66}
Advance out-~
put buffer ad-
dress and line
count

Exit / .
X1t New section




VoLI

(0D)

Set switch
@ @to@

-------------- >0—>

/ To_Conn. (66)
Advance output
buffer address
and line

count

/To Conn, (66
Advance outpu
buffer address

and line

Page Heading Control Subroutine

Switch Switch

Reset sw1tch

Segment number
to sheet heading
blockette in
output buffer

\ \(‘
\
\ 45 “%

©

Page number to
sheet heading
blockette in
output buffer

/To_Conn, (66}
Advance output
buffer address
and line

count

count




G8LT

(CA) Convert octal address to XS3

o Conn. (84

Convert octal
~address to
XS3

XS3 hyphen
to "A" left

address to
XS3

/To_Conn, (84N
Convert octal

Set "A"
register
to zero

convert
@ five digits

Input = Octal address

XS3 address, packed
left with octal zeros
on right to fill,

to first output line

/To_Conn, (85N
Convert octal
address to

XS3

XS3 address with
hyphen on left

to first output line

Output = XS3 address

o Conn, (84

Convert octal
@ address to

XS3 address,
packed right with
octal zeros on

XS3 left, to first

output line

Add close
parenthesis
following XS3
address

output line

XS3 address with
close parenthesis
on right to first

Setup to

Open XS3 paren-
thesis to right of
second output linef
with zero octal
fill on left

NO

\
Next octal digit
from address in

code of "A" right| [left

Add three to octal digit
to convert to XS3 and shift
input to op. —>1XS3 digit to right of "A"

YES

Are all
five digits of
octal input ad-

dress convert
to XS83?

'igﬁ_gddress

Exit

in "A" left
packed right

Exit




(CW) Convert Octal word to XS3

Input = octal computer word First output line = op. code in XS3
Second output line = "u" address in XS3

Third output line = "v" address in XS3

98L1

Add three to octal
digit to convert to
XS3 and shift XS3
digit to position for
output line

A

Obtain next
octal digit

@

from input line,
working from
left to right

Add XS3 digit
to pertinent
output line

AAAAIn XS3 to left Ain XS3 to left of Setup for Setup
of first output line second and third out— | firgt shift

"":’ with octal zero fill put line with octal [~ output line counts
on right zero fill on right

EXIT

YES

Is current
output line
full?

XS3?

Have all octal
YES [ digits of input ling NO
been converted to

NO

Advance to next
output line and
reset shift count




L8LT

(HC) Heading Routine for Constant Pool, Preface, Sentence, Library Routine, and Termination Sections

Setup for CONSTANT A POOL Setup for section

initial section| |in XS3 to section heading for Con-

heading for | heading blockette stant Pool con-

Constant Pool in output buffer tinued on new page
of listing

v
CONSTANT 4 POOL—~-CONTINUED

in XS3 to section
heading blockette in out-

put buffer
‘ To Conn. (74) ADDRESS in XS3 to To, Conn, (66) Underscores for
'_<d—v—an—5€ output buf- column heading Advance output buf "address" to next
@ \fer address by 350 blockette in out~ fer address by 24 blockette in out-
‘ octal and line put buffer octal and line put buffer
count by 1 count by 1
/To Conn, (74)__
Advance output buf-
fer address by 50
octal and line
\gpunt by 1
Setup for PREFACE in XS3 Setup for section PREFACE~-CONTINUED
j initial section| |[to section heading heading for Preface in XS3 to section
heading for blockette in out- continued on new heading blockette
preface put buffer page of listing in output buffer

90



88LI

Setup for

initial sec~
<§§)" tion heading

for preface

SENTENCE NUMBER__
in XS3 to section
heading blockette
in output buffer

tion heading for
——a sentence contin

Setup

¢

tion

initial sec-
tion heading
for termina-

for TERMINATION in
XS3 to section

heading for Ter-__’
mination con-

“|heading blockette
in output buffer

Setup

initial sec-
tion heading
for library
routine

for LIBRARY ROUTINE__|
in XS3 to section
heading blockette
in output buffer

tion heading for
library routine [

Setup for sec-

ued on new page

SENTENCE NUMBER -~
CONTINUED in XS3 to sec-
tion heading blockette
in output buffer

of listing

Setup for section

tinued on new

TERMINATION -~ CONTINUED
in XS3 to section head-

ing blockette in output

buffer

page of listing

Setup for sec-

continued on new

LIBRARY ROUTINE ____ —-
CONTINUED in XS3 to sec-
tion heading blockette
in output buffer

page of listing

(HV) Heading routine for subscripted variables

Setup for initial
section heading
for subscripted
variables (drum)

()

Setup for ini- p
tial section

scripted vari-

SUBSCRIPTED VARIABLES rkum

core] @
heading for sub-in XS3 to section heading

blockette in output buffer

ables(core)

)

Setup for section heading
for subscripted variables
(drum) continued on new
page of listing

Setup for section heading

for subscripted variables
" I (core) continued on new

page of listing

7104

output buffer

SUBSCRIPTED VARIABLIES [drum]

core

~—~CONTINUED in XS3 to sec-
tion heading blockette in




68LT

To Conn. (74 "Symbol" and "addresses"

/To Conn, (74) /To_Conn, (66
@ Two XS3 space column headings for sub-

Advance out-
put buffer ad-
dress and

line count

Under scores for subscripted

variable column headings
to next blockette in output
buffer

blockettes to /?|scripted variables to next
output buffer blockette in output buffer

blockettes to
output buffer

T ——— —— — — | —— — — et et St et i, Sttt s . et et sttt st et s, ettt e et s . ittt e o s, s sttty i, e+ et o e

(EV) Edit Subscripted Variables (Drum or Core) and Write on Listing Tape

Setup output Preset index (CT1) Advance assembly blockette
buffer address to number of variables address to address for

@ |for assembly per blockette minus @ next subscripted variable
blockette one, i,e, three symbol

To Conn (59) for
drum To Conn, (60)
@ for core
Dimension List
routine

Obtain XS3 symbol for sub- Shift XS3 symbol to edit Advance as-
scripted variable (array) for position and store sembly block

"from second output line of "] symbol in assembly block- ette address
Dimension List routine ette in output buffer

y
Initial address for array

from first output line of
Dimension List routine to

input of conversion routine




06LT

Convert octal
address to
XS3

Convert octal
address to
XS3

Store XS3 address
packed to right, in
assembly blockette
in output buffer

output line

Obtain modulus for
array from third

mension List routine

Add modulus of array
to initial address to
of Di- [ lobtain last address
of array

Last drum address for
array to input of
conversion routine

__,@

Advance as-
sembly block-
ette address

Store XS3 address,

with hyphen on left,
in assembly blockette
in output buffer

—75;——\Same blockette—same sheet 108
f?f:€1{_ New section Exi
Output

control New blockette-new sheet o

To Conn,(102) for dru

To Conn, (103) for core

Section heading for con-

tinuation on new sheet
to output buffer

//&ew blockette-same sheet ><E§b



ToLT

(EC) Edit octal coding or constants and write on listing tape
Input - Initial object program running address of section to be edited

Entrance to edit
Constant Pool, Pref-
ace and Termination

113

Setup to by-pass

input buffer check_%<::>

Transfer initial running ad-
dress of section to be edited
from input line to input of
conversion routine

114

[Entrance to Edit
Sentences and
Library Routines

Setup to make in-
put buffer check

Setup output
_%%:::>ﬁ>buffer address
for assembly

blockette

To Conn, (83)
Convert octal ad- \ '

Set address counter (CT15)

to initial running address
of section to be edited

Store XS3
sladdress in

dress to XS3 and
enclose in paren-
thesis 5

s octal digit

output buffer

To Conn, (80) 117

of initial address\ YES/Convert octal ad-

equal to zero?

ress to XS3 without
parenthesis




coLT

Is last octal

117

digit of initial \NO

address less than

four?

Set index (CT4) to
zero to indicate next

Subtract four
from last octal

line in listing
requires address

A

digit of initial
address

YES

Set index (CT4) to
one to indicate next
line in listing does
not require address

address in Box

Preset index (CT1)
for one entry in
blockette

Is remain-
ing last digit
less than one?

NO

Advance assembly blockette
address in Box 10 to pre-
set for second entry in

blockette

Is remain

ing

“lin blockette

Preset index (CT1)
for three entries

Preset index
(CT1) for four

entries in
blockette

octal digits of initial
_“ﬂ:::f> address to address

First four (leftmost)

counter (CT15)

blockette

Advance assembly blockette

10 to pre-
set for last entry in

Advance assembly blockett
address in Box 10 to pre-
set for last entry in

blockette

Preset index
(CT1) for two
entries in
blockette

Decrease assembly block~

ette address in Box 10 to
preset for first entry

in blockette

Advance input buffer ad-
dress in Box 9 to address
of next octal word to be

-®

converted

Advance assembly blockette
address in Box 10 by 5 to
address for next entry

in blockette




€6L1

By-pass if Editing Constant Pool, Preface, or Termination

End of in-
put buffer?

NO

Box~-9
eset input buf- Next octal word in To Conn. (86)
fer address in input buffer to Convert octal
Box 9 to initial input of conversion word to three
address routine ords in XS3

Box~10

Transfer three word XS3
@ entry from output of con-
version routine to assembly

blockette in output buffer

Is address required
for next line of listing?
(check index CT4)

NO

)

126,

Same blockette ~ same sheet ﬁ@
>{12

New section Exit

Conn._ (71) >
control >&ew blockette - new sheet GE§>
7\

New blockette -~ same sheet LKE%D
7\

/

Advance address Are last two octal o
counter (CT15) digits of address equal YES g?fiégﬁ?:ato
by 10 octal to zero? output buf —
fer
NO

To_Conn, (66
XS3 space
blockette to

output buf~
fer

)



YA S

To Conn, (75) To Conn. (89),(92),(94),
New page heading block- [____(96) or_(98) _ _ _ _ @

ette to output buffer Section heading, for continu~-

Was second space
blockette 63rd line
on listing sheet or

nd? and reset line count ation of section on new page
beve of listing, to output buffer
NO
Setup assembly Transfer octal address XS3 address to
blockette address from address counter (CT15) assembly blockette
@ for XS3 address to input of conversion in output buffer
entry routine
Set index (CT4) to one to
indicate next line in list-
ing does not require ad-
dress
Preset assembly block- Preset index (CT1)

@ ette address in Box 10to for four entries
address for first entry in blockette

in blockette

To Conn. (89), (92),(94) Is address requi
: ' = quired Advance address
(96), or_(98) i Section head for next line of listingd YES| o o (CT15)
ing, for continuation 9f §ec- (Check index CT4) by 10 octal
tion on new page of listing
to output buffer NO

(29




S6L1

(ES) Edit XS3 Variable Symbol for Octal T7's

Input = XS3 symbol packed left with octal 77 fill
Output = XS3 symbol packed right with octal zero fill

Set index
CT3 to check
6 characters

Fill output line
with octal zeros

Shift leftmost XS3

symbol in input line
to rightmost position
in input line

NO

ave all six
S3 characters in

Is right-
ost symbol in
input line =

NO

Shift output
line 6 places
left

XS3 symbol
to rightmost

symbol been checked?
[Index CT3] <4///‘

YES

Exit

position of
output line




Group I

Group IT

Group III

Group IV

BEEE EEERRRRRERER REEERERERER

RE

Program Listing Phase

BR537
TH21

UP421
EP540
WP551
WQ351
WV547
YP551
YQ551
YV551
Zp547

FP653
TL732
TC746
XST772
XT1072
FC1146
RC1252
CT1316
0D1342
NP1363
BA1415
BB1432

PP1452
PT1467
BF1510
B61611

PQL6T2
PR1725
PS1770
EV2030
EC2064
ED2125
EF2177
FR2203
IR2211
DS2241
0Cc2311
BD2335
HV2352
HC2407
CA2470
CW2521

PK2547
PL2565
PM2625

1796

Regions

Alarm routine
Tape handler

HIEITE 00 pe e e

BR12
BR12
BR10
BR12
BR12
BR12
BR10

Alarm 10
Alarm 10
Alarm 8
Alarm 10
Alarm 10
Alarm 10
Alarm 8



RE
RE
RE
RE
RE

RE
RE
RE
RE
RE
RE
RE
RE

RE
RE
RE
RE
RE

RE
RE

RE
RE

RE

RE

PN2660
P02741
CL2756
LS2767
ES3000

LB3327
DL3037
0B7040
FB2170
SB2360
RB2550
NL2740
FL2557

IB2747

DD40101
ND42102
FD46202
RF47202

DQ52472
27655

DP53400
YY220

TB610

BL2260

1797

List Buffer

Modified Dimension list in core
Output buffer

File buffer

Statement buffer

Routine buffer

Sentence number list in core
Op. File IV list in core

Input buffer

Modified Dimension list on drum
Sentence number

Op. File IV on drum

Routine file for Op. File IV

Group III instructions on drum
Length of Group III

Group II instructions on drum
Length of Group II

Initial address of termination
buffer
Listing tape block limit



GP. I

GP. IT

GP, III

TH 21
400
UP 421
216
EP 337

FP 653
TL 732
TC 746
XS 772
XT1072
FC1146
RC1252
CT1316
0D1342
NP1363
BA1415
BB1432

PP1452
PT1467
BF1510
BG1611

PQ1672
PR1725
PS1770
EV2030
EC2064
ED2125
EF2177
FR2203
IR2211
DS2241
0C2311
BD2335
HV2352
HC2407
CA2470
CW2521

Memory Layout
GP. IV  PK2547
PL2565
PM2625
PN2660
P02741
CL2756
LS2767
ES3000

GP. IV  LB3327
(Lists & 1510
buffers) DL5037

2001

0B7040
740

10000

GP. IT FB2170
(Lists & 170
buffers) SB2360
170

RB2550

170

NL2740

4100

OB7040

740

10000

GP. IIT FL2557
(Lists & 170
buffers) IB2747
2070

DL5037

2001

0B7040

740

10000

1798

EP
Wwp
wQ
Wv
YP
YQ
YV
ZP

337
551
551
547
551
551
351
547

BR

BR12
BR12
BR10
BR12
BR12
BR12
BR10

HUE N P00 pn e i

Not included on region tape
since referenced only by

uniprint.

40 Q01
100

DD 40 101
2 001

ND 42 102

4 100
FD 46 202
1 000
RF 47 202

3270
DQ 52 472

ZZ 655

DP 53 400
YY 220

TB 610

BL 2260

Dimension List

Sentence number
list

Op. File IV on
drum

Routine File on
drum

Group IIT on
drum
Length Group IIT

Group IT on drum
Length Group IT

Termination buffer

address
Listing tape block
limit



IA
TP
RJ
RP
TP
TP

TP
IV

RP
TP
RP
TP
CA

PK

FP UP3
UP2 UP
10024  PK4
FC CT
XS11 CT10
XS12 CT11
XS CT12
XS11 CT13
RC24 NP4
RC25 NP7
YY30000 PK14
PP DP
2230000 PL }
PQ DQ
PK16

1799

Program listing setup
Parameter — uniprint
Print: LISTING OF PROGRAM

Zeroize temporaries

Preset 1st page no. word (assume

no number 1st page)

Preset 2nd page no. word

Preset 1st segment no. word

Preset 2nd segment no. word

Preset one shot jump in Page no. rtn.
Preset one shot jump in Page no. rtn.

Program Load II —>drum

Program Load III — drum



[« 0 )] WO

10
11

12
13

14
15
16
17
20
21
22
23
24
25
26

27
30

31
32
33

RP
TP
TP
RP
TP

TP
RJ

RJ

RP
TP

TP
TP

SP
ST
LT
QT
SS

AT
RJ

TP
TP
TP

MJ

TP
TP

RP

Program Listing (Title Section)

PL
10740
XS11
XS
30004
XT40

TC
TH2

CL

30144
LB24

RC3
FCT

14

FC1

FC32
CT16
TC3
TH2
10000
TC21

FP35
FP35

FP56
FP56
TC22

30010

PL2
0B
0B
PLS
0B10

TH3
TH

CL1

PL12
0B50

CTé6
CI7

0
0

CT16

25

TH3

PL30

FP20
FP4T

PL33
FP20

FP47

PL35

1800

Fill output buffer with space char.
Fast feed 1 sym — sheet hdg. blkt.

PROGRAM A LISTING —> Sheet Hdg.
blkt.

Codeword — G.T.H.

Read 1 blk. corrected problem
tape —> list buffer

Check corr. prob. tape label
(i.e. UNICODEAPROGRAM)

Prog. title — 3rd ~ 7Tth blkts in
output buffer

Preset output buffer address
Preset line count (158) for 1st
entry following title

# blks preceding XS3 sym. list
lab —Av

Decrease by 1 to exclude tape
label blk.—> Qv

# blks. Const. Pool (incl. lab.
blk.& End blk) —> "v" of temp.
# blks. to move tape to position
at begin XS3 sym list lab.

Dec. by # blks. Const. Pool to
get # blks. to move to begin
const. pool

Codeword — G.T.H.

Move corr. prob. tape forward to
begin Const. pool (or XS3 sym.
list if no C.P.)

MJ1 off =>35 servos; MJ1 on => 7
servos

Obj. prog. servo # =3 —Q

(5 servos)

Set listing tape # = 4 in flex.
prints

Set listing tape # = 4 in flex.
prints

Set listing tape # = 7 in flex.
prints

Set listing tape # = 7 in flex.
prints

Obj. prog. servo # = 6 —Q

(7 servos)



34
35

36
37

QT
RA

RP
QT

CA

TC6

(=)

30003
IC16

PL40

TC6
FC2

PM
TC16

1801

Servo. no. —> Obj. prog. tape
codeword

Program listing servo no.—>Q
(1 in "u" adv.)

Servo no. —>program listing tape
codewords
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16
17
20
21
22

23
24

25
26
27
30
31
32

IA
v
IJ
TP
AT
RP
TP
TV
IV
RJ
RJ
SP
ZJ

AT
RJ

EJ

TP
QT

RJ

EJ

CA

Listing Phase (Subscripted Var. (Drum) Section)

PM
6
CT2
0
6
FCT7

[30000]
DD
RC33
RC42
RC5
Hv
EV
CT16
pM17 €5
TC5
TH2
DL

TL13

FC50

TC23

TL4

PM33

CT2

PM3 yes

PM15
A

PN3
wQ

1802

# 77=== CN's —> Index C

Are there subscripted variables?
No

jn for Dim.List of form 2-————Au
jn for Dim. List of form ===

—"u" of loc. 5

Dimension list from drum —core

Preset init. add. dim. list
Preset Dim. List rtn. ref. —» subs.
var. (drum) entry

Preset hdg. rtn. ref.-— subs. var.
(drum W/cont.) entry

Init. subs. var. (drum) hdgs.

—> sect. hdg. blkt.

Edit subs. var. (drum) & write on
listing tape

#* blks const. pool (incl. lab. &
end blks.) —> A in codeword posi-
tion

Is there const. pool?

Codeword —> G.T.H.

Read const. pool (incl. lab.& end)
from corr.prob. tape —> Dim. List
region

1st word const. pool lab. blk.
—A

1st word const. pool lab. blk. =
C ONSTA?

Alarm 10

# blks XS3 sym. list incl. lab. &
end blks. (If no sym, list, only
Lab. blk. appears & count = 1)
—> A in position for codeword
Codeword to read sym. list to
list buffer — G.T.H.

Read XS3 sym. list (or lab. blk.
if no list)—> List buffer

1st word XS3 sym. list lab.
blk — A

1st word XS3 sym, list lab.

blk =S Y M B 0 L °?

Alarm 10



NGV}

(&)

11
12

13
14
15
16
17

20
21

22
23

24
25

26
27
30
31
32
33

34

TV
TV

RJ

TP

RP

RJ
TP
TV
RA

RP
TP

RA
QJ

QJ
RJ

TP

RJ

RS

TP

Non-Subscripted Variable Section

T
N

)
>

~

FC3
po 10

CT
FC

oD
RC12

X553
CTé6

30005
XS44

RC10
0C
FC20
CTé6
PN21

30003

0

CT

pm24 €S

CT2
CcT

0D2
PN37

XS50
PN12

PN13
[30000]

PN21
0C21
Q

PN21
FC10

PN22

[30000] [30000]

PN21

FC21

PN24 Y65 pngo MO

pN25 1O

BA

RC11
FC22
0
0C
CT6
PN41

FC11

pN31 Y¢S

BAl

PN21
Q
PN16
0C21
PN41
FC1

CT1

1803

Init. running add. non-subs. var.
—> Au, ¥ non-subs. var. —> Av
Decrease running add. & # non-subs.
var. each by 1-— temp

Are there non-subs. var.? No

=> const. pool section

# non-subs. var. - 1—> index 02
Zero —>"v" of temp. containing
non-subs. var. add. -1

New page hdg. if required — out~-
put buffer

Preset initial add. in XS3 sym.
list

Setup section hdg.

Preset add. sect. hdg. blkt =
output buffer add.

"Non-subscriptedavariables”
Hdg. —> Section hdg. blkt.

Preset "u" of TP—> Add. of stored
col. hdgs.

Two space blkts.—> output buffer
Switch [06 | 00000 [ 00000] — Q
Preset add. col. hdg. blkt. = out-
put buffer add.

2 in "v" adv.—> add. for 1st col.
hdg. (or underscore)

Column hdg. (or underscores)

—> output buffer

5 in "v" adv.—>Add. for next
column hdg.

A1l column hdg. (or underscores)
—> output buffer?

Underscores transferred yet?
Adv. output buff. add. by 2010

(248)

Preset "u" of TP —> Add. stored
underscores

Switch [04 [ 00000 | 00000] —> Q

Two space blkts — output buffer
Set assem. blkt. add. = output
buffer add.

Dec. assem. blkt. add. by 1— pre=-
set for lst var. sym.

Preset index Cl-—9 # variables/
blkt. -1



35
36
37

40
41

42
43
44
45
46
47
50
51
52
53
54
35
56

57
60

RA
RA

TP
CA

IA
RJ

TP
RA
RA
TV
TP
RJ

TP

HEEEET

v

RP
TP

CA

CT

PN41

[30000]

PN40
PN40
ES
ES1
PN37
PN41
A
CT
CA

CAl

FC2
FC11

ES2

ES3
[30000]

FC2
FC10
PN4T
CA2
CA3
[30000]

0C1
PN35
PO
PN35
PN32
X550
PN60

PN13
[30000]

1804

1 in "u" adv.—> running add.

next var.

Adv. assem. blkt. add. by 3 —> add.
next sym.

XS3 var. sym. packed left W/77g
fill —> input edit rtn.

Pack symbol to right with zerog fill
XS3 var. symbol packed right
—+>output buffer

1 in "u™ advance to address next
var. symbol

Adv. add. assem. blkt. by 2 in "v"
—> add. for next add. entry
Preset address for variable address
entry

Running add. for next var.

—> conversion routine

Convert octal add.—> XS3 W/zer08
on right

Running address for variable

—> output buffer

= same blockette -~ same sheet
== new section

=> new blockette ~ new sheet

=> new blockette - same sheet
Set up section hdg. to continue on
new sheet

Preset address section hdg. blkt.
= output buffer add.

Non-subscripted/\variables ~- con=-
tinued — sect. hdg. bilkt.



(=

[y

~ SO wn

10
11
12

13
14

RJ

RJ

RJ
CA

e 3

[= B

FC13
CT2
0D
RC22
HC
RC33

EC

PO15

Constant Pool Section

PO13
0oD2

ED14
HC1
EF
EC2

LS1
PP

1805

Init. running add. const. pool
—> "u" of A

Init. running add. const. pool
—> input edit routine

jn for constant pool—> Qv

% const. in const. pool— index
C2

Is there const. pool?

New page hdg. if required — out-
put buffer

Preset input buff. add. for 1st
const. -1

Constant pool hdgs.—> output buf-
fer

Preset ent. add. for const. pool
hdgs. (W/cont.)

Edit const. pool & write on list-
ing tape

Locate 1st segment label blk.



(o a0 VS L) N = O

11
12

13
14

IA

TO
TP
EJ

EJ
MJ
TP
RA

RP
TP
RJ

RP
TP
CA

Segment Section

PP
CT PP1
[30000] A

TL pr Y€S
TL1 PP5

0 Wy
XS7 CT12
PP1 FC24
A PP11

30006 PP12 }
[30000] CT16
BF BF1

ZZ30000 PQ }
DQ PQ
PP15

1806

Address seg. lab. blk.—"u" of NI
1st word label blk. — A

1st word label blk. = Z's? i.e. is
this end obj. prog.?

1st word label blk. = SEGMEN?
Alarm 8

" @SEGME" —> 1st seg. nho. word
Adv. add. label blk.—> Add. segq.
no. (3rd line)

Preset add. seg. no. (3rd line
lab. bilk.)

3rd -~ 8th line lab. blk.—> temps.
Build Op. File IV this seg. and
# sentences —>"v" of index Cs

Program load ITI —>core



(&) B SNV N = O

-1

10
11
12
13
14
15

16
17

20

21
22

23
24
25
26

27

31
32

TP
TJ
DV

SA
SA
SA
AT
RJ
Sp
ZJ
AT
RJ

RJ

TV

RS
SP
ST
RJ

TP

QT

ZJ
CA

Preface Section

CT17
P14 Y°°
TC1

TH2
CT22
RC34

RC
ED14

CT23
FC1
EC
CT21
FC23

RC24

RC40

pp Yes
PQ33

A
po7 Yes
Q
6
0
6

PQ10
14

CT13
0D1
25
TH3
TH

HC23
EC1

ED14
FC2

CT2
EC2

FR2

PR14

pr1 M°

1807

Octal segment no.—> Av

125 (1010) —> seg. no.?

Divide seg. no. by 12g (NB-max.
seg. ho. = 6310)

Tens digit seqg. no. left 6

Two digit seg. no.—> Av
Convert two digityyseqg. no.—>
XS3 and position in A

Convert one digit;p seg. no.

—> XS3 and position in A

NTA [seg. no] O —> 2nd seg. no.
word

Sheet hdgs. (seg. no. & pg.no.)
—> output buffer

# blks Pref. (Term) —> A in code-
word position

Is there Preface?

Codeword —G.T.H,

Read Preface from corr. prob. tape
—> input buffer

Preface hdgs —> output buffer
Init. running add. Preface — in-
put edit routine

Preset ent. add. for Pref. hdgs.
(W/continued) in edit rtn.

Preset input buff. add. — init.
add. = 1 in edit rtn.

# lines Preface — Av

# lines Preface -~ 1 —» index C2
Edit Pref. and write on listing
tape

# lines partial blk. this segment
_QQ

# lines partial blk. segment +
Preface — Qu

Preset initial add. Op. File IV
(drum) in Op. File IV control rou=-
tine

Preset add. File list — limiting
add. initially

Is there partial blk?



® ©

16
17

20
21
22

23
24

25
26
27
30
31
32
33

34

IA
Sp
AT

RJ

J
SP
YA
RJ
RA
TJ

RJ

RJ

TP
TV

RJ

PR
FC2
CT20
IR
RC
ED14
CT5
bRar ¥es
0D
PR14
RC40
FR

[30000]

PR14

PR32
CT
RC4
HC

CT
RC22

HC

Sentence Section

IR1

IR2
ED14
FC2

pR10 Y€

25

ps35 1°

0D2
FC2
PR14
FR1
CT

FC2

HC33
PR35
XT47
EF

HC51

1808

Set blk. count =1 in A in code~
word position to count part. blk.
# blks. (incl. part. blk.) segq.
+ Pref. —> input fill buffer rtn,
Fill input buffer

Preset input buff. add.—> init.
add = 1 in edit rtn.

Are there more sentences this
segment?

Is there Termination?

New page hdg. if required — out=-
put buffer

Adv. add. File list by 1 — add.
next sent. no.

Limit add. file list —» current
address?

Fill file 1list (core) from Op.
file IV (drum)

XS3 sent. no. from file list

—> temp.

Adv. add. file 1list —> add. of
word with # lines & running add.
of sent.

# lines this sent.— Au; running
add. this sent.—> Av

Decrease # lines sent. by 1 —>Au
Running add. this sent. (or lib.
rtn.) — input edit rtn.

# lines this sent. (or lib. rtn.)
—> index C2

(+) =>sentence ; (~) => library
routine (CK.left most bitof INFO
word)

Sent. no. —> hdg.

Preset add. sent. hdg. W/cont.

in edit routine

Sent. hdgs. —»> output buffer

Library routine name — hdg.
Preset add. 1lib. rtn. hdg. W/cont.
in edit. rtn.

Lib. rtn. hdgs. — output buffer



40

41
42

RJ
MJ
AT
CA

IA
TU

RP

CA

EC EC4
0 PR5
¢l TH3
PR40
PR40
5 PR41

[30000] Ps
DD DL
PR43

1809

Edit sent. (or lib. rtn.) & write
on listing tape

o}

Codeword to tape handle

Preset jn of repeat to trans.
Dim. List —> core

Dimension list from drum — core
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10
11
12

13
14

15
16

17
20

21
22
23

24
25

26
27

30
31

32
33

34
35

RJ
RJ

Sp

LT
ST

RJ

RJ

RS
TP

TV

RA
RJ

Sp
TJ

ST

ST

RJ
RJ

I
RJ

Subscripted Variables (core) and Termination Section

PS

TH2
0D

CT23
FC1
RC13

PS5

RC11
HV
EV

RC
ED14

XT14
RC10
CI17
RC34
XT11
0D

CT23
FC31

FC56
FC42
FC1

HC
EC

CTS

TH
0oD2

43
CT2
DS15
EV7
DS21
EV32
HV3
EV1

ED14
FC2

XT11

CT5
EC1

PS34
FC1
0oD2
PS31

CT23
CT2

PS32
CT2

HC41
EC2

PS22
1IR14

yes

no

1810

Read Termination — input buffer
New page hdg. if required — out-
put buffer

# lines Term. /2 = # subs. var.
this seg. — Ay

¥ subs. var. this seg. — Ay

# subs. var. this seg.-1—> index
Preset add. initial array of this
seg. in Term.

Preset Dim. List rtn. ref.—> subs.
var. (core) entry

Preset jn to search Dim, List. in
Dim. List rtn.

Preset hdg. rtn. ref.— subs.
var. (core) W/cont. entry

Init. subs. var. (core) hdgs.
—> Sect. hdg. blkt.

Edit subs. var. (core) and write
on listing tape

Preset input buff. add. —sinit.
add.~ 1 in edit rtn.

Set section no. = zero in stored
Term. hdgs.

Preset add. for Term hdgs (W/cont)
in edit rtn.

# blks. Term. —»index Cg

Init. running add. Term, buffer
—> input edit rtn.

Adv. section no. by 1

New page hdgq. if required — out-

put buffer

# lines Termination —Av

171, > # lines Termination? (i.e.

part. blk. Term. left?)

Decrease # lines Term. by 170g

# lines full blk. Term. - 1—> in-
dex C2

# lines partial blk. Term.= 1

—> index Co

Termination hdgs. — output buffer
Edit block of Termination and write
on listing tape

All blks. Termination processed?
Locate next segment label blk.



36
37

RP
TP
CA

YY30000 PP
Dp PP
PS40

1811

Program load IT —> core



W= O

a

TV
TP
TV
RA

RP
TP

RJ

RJ
TP
RJ
TP
RJ
TP
RJ
TP
RJ

CA

PT

CTé6
XS

CTé6
PTS

30004
XT17

BA

BB
ICT
TH2
TC2
TH2
FP10
up2
FP21
up2

PT21

End Listing Phase

PT1

[30000]

PTS
FC4

PT6

[30000]

BAl

BB1
TH3
TH
TH3
TH
UuP3
opP
UP3
Uop
PT20

1812

Preset avail. add. output buffer
Fast feed 1 symbol — output buffer
Preset avail. add. output buff.

10g in "v" adv. —> output buff.
add. for "end of listing™ blkt.

END.A OF ALISTING blkt. —> output

buffer

Adv. Output Buff. add. by 248 (2010)
in "u" and "v"
Terminate listing tape and rewind

Rewind binary program tape

Rewind corrected problem tape
Parameter — uniprint

Print:

PROGRAM LISTING ON TAPE[-].

Parameter —» uniprint

Print:

COMPILATION COMPLETED
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O~ W

12
13

14
15

16
17

20
21

22

23
24
25

26
27

30
31
32

33
34
35
36
37

IA
MJ
TP
RJ

TP
EJ

MJ
RP

TV
TV
TP

TP
RJ

TP
EJ

TU
TP

RA
SP

TJ
TJ

TJ
TJ

TJ
TJ
QJ

TP
MJ
TP
MJ

CA

Build Op. File IV for Segment

BF
0
TC4
TH2

FB
TL2

0
34100
ND
RC27
RC26
RC30
RC35

TC4
TH2

FB
TL3

BFl6
30000

BF21

Q
FC60

FC61

FC62
FC63

FC64
FC65
BG21-

RC15
0
RC16
0

- RC17

BF40

[30000]
TH3
TH

A
BF6

Yp
BF10
NL
BF73
BF61
BG2
BG14

TH3
TH

A
BG25

BF21
Q

FC2
0
BG20
BF35
BF37
BF52

BF41
BF45

BF76 +

1813

Codeword — G.T.H.

Read 1 blk. Op. File III — file
buffer

1st word file buffer —A

1st word file buffer = FILEAS3?
(Op. File III entry label)

Alarm 10

Sentence No. (XS3) List —» core
Preset init. add. Op. File IV
(drum)

Preset init. add. statement buff.
(core)

Preset init. add. routine buff.
(core)

Preset init. add. routine file
(drum)

Codeword —G.T.H.

Read 1 blk. Op. File III —File
buffer

1st word File buffer = ENDAOF ?
Yes=> end Op. File III this
segment

Preset init. add. File Buff.
Callword (or Z's) from File buff.
_._)Q

1 in "u™ adv. —> ADD, of INFO, word
assoc. W/callword

Callword (or Z's) —>Ar

23000 > CW? (pseudo Op. sentence?)
25000 > CW? (equat. for subs.var.?)
NB —> end of tape callword not in
Op. File III

26000 > CW? (equat. for non-subs.
var.?)

30000 > CW? (statement of main
prog.?)

50000 > CW? (pseudo operation Hdg?)
60000 > CW? (library routine?)

(+) =>T77-——-CW; (-)=>word of Z's
(end of information)



40
41

42
43

44
45
46

47

50
51
52
53
54
55
56
57

60

61
62

63

64
65

67
70
71
72
74
75
76
7

100

IA

QT

LT
SA

RA

TP
TP
TJ

QT
SA

RA

v

AT

QT
TJ
RP
TP

RA

TJ

CA

Build Op. File IV (cont.)

BF40

FC50

36
RC20

BF21
[30000]

RC21

BF21
[30000]
FC25

FC54
RC15

A

[30000]
BF61

BF61

BF21
[30000]

FC1

A
FC32
RC36
30170
SB
BF73

RC26
BF21
RC23

0
BF101

BG

BG1
BF46
FC34

41

BG
BF53

BF56 10
BF76

BF61

[30000]
FC1

BF65
BF65

[30000]
BF61

Q
A

BF76 M°
BFT4

[ 30000]

FC56
BF61
FC2

Br21 Y€8
BF14

1814

Designating bits of pseudo Op.
CW —A

Designating bits —> "u™ of Ar
Add. base add. pseudo Op. sect.
in sent. no. list

Add. info. word —> ™u* of NI
Lib. rtn. ind. (768)——9-0p. code
of info. word

Designating bits 1ib. rtn. C.W,
.ﬁQu

Add, info. word —> "u" of NI
Info. word —>A

Does info. word have "IP" flag?
Yes => omit from file

Last 3 digits of C.W. — Au

Add. base address statements in
sent. no. list

Add. of XS3 sent. no. correspon-
ding to CW—> "u" of NI

XS3 sent. no. —> statement buffer
Adv. add. in stmt. buff. by 1 in
nvn

Preset next add. stmt. buff.
Info. word — stmt. buff.
Information word —> stmt. buff.
Adv. add. in stmt. buff. by 1 in
"V"

Next add. in stmt. buff.— Ay
Statement buffer full?

Stmt. buff.— Op. File IV (drum)
Adv. add. Op. File IV (drum) by
170g

Preset add. stmt. buff,—> init.
add.

Adv. Address file buff. by 1

in nun

More entries in file buff. to be
processed?



® 6 ®

®

S

o

TP
RA

TO
TV
TP
TP
QT

1J
RP

RA

MJ
ZJ
RJ

TP
EJ

RS
SA

TV
RP
TP

SA
TV

RP
CA

Build Op. File IV (cont.)

FC54 A
A BG2
[30000] [30000]
BG2 FC1
BF21 BG6
BG2 BG6
[30000] {[30000]
FC1 BG2
A Q
FC32 A
RC37 BF76 no
30170  BG15
RB [30000]]
BG14 FC56
RC30  BG2
0 BF76
BF33 BFT76
TH2 TH
FB A }
TL3 BG25
0 YQ
BF61 RC26
FC57 17
A BG31
BF73 BG32
[30000] BG33
SB [30000]
BG2 RC30
FC57 17
A BG37
BG14 BG40
[30000] BG41
BG40

1815

Base add. +last 3 digits CW = add.

XS3 sent. no. — Au

XS3 sent. no.—> routine buffer
Adv. add. in routine buff. by 1
in l!vll

Preset add. info. word

Preset add. routine bhuff.
Info. word — routine buff.

Adv. add. routine buff. by 1 in "y"

Next add. in routine buff . — Av
Routine buff. full?

Routine buff.—> routine file
(drum)
Ady. add. routine file (drum)

by 170
Reyset ?nit. add. routine buffer

Read 1 blk. Op. File ITI—> file
buffer

1st word file buffer = ENDAOF ?
Yes==end Op. file III this seg~-
ment

Alarm 10

Part. stmt. buff.,—> Op. File IV
(drum)



40

41
42

43
44

45
46
47
S50
51
52
53
54
95

56

o7
60

TP

SP
SA
SS
RA
RS
AT
SA
RP

TP

RS

QA

LT

CA

Build Op. File IV (cont.)

BG40

RB [30000]
BG32 0
BF61 0

A BG54
FC1 17

A BG46
[30000] FC24
BG14 RC35
BG2 0
FC57 17

A BG53
[30000] BG55
RF [30000]
BG54 RC27
FC32 A

43 CTI5

0 BF
BG61

1816

Part. routine buff.—> routine
file (drum)

Add. Op. File IV— Av

Adv. add. Op. file IV by # lines
part. stmt. buff — Av

Preset add. Op. file IV

Add. of info. word for last stmt.
of seg. — Au

Preset drum address of last stmt.
info. word

Adv. # lines last stmt. Rtn. by
2 in ™u" to count"Ip"and blank

# lines routine file —> Ay

# lines routine file + # lines
part. buff. = total # lines
routine file

jn to trans. routine file to Op.
file IV— Au

Routine file (drum) — Op. file
IV (drum)

# lines Op. file IV (drum) before
addition of routine file — Ay

# lines Op. file IV + # lines
routine file = total ¥ lines of Op.
file IV—=>(Q

(# 1lines Op, file IV)/2 = # sen=-

tences this segment —> "v" of Cg



€y

=

O~ [« 04} = N

MJ
TP

TP

RJ

TP
EJ

J

MJ

CA

Locate 1st Segment Label Blk. on Obj. Prog. Tape

LS

0
FC36
RC42
TC15
TH2
TL1
CT2

LS11

[(30000]
CT2
CT

TH3
TH

ﬁs yes

1S4 10

BR10

1817

36g —> index C2
Preset initial add. seq. lab.
blk —> 1st word list buffer

Read 1 blk. Object Prog. tape
—> list buffer

1st word list buffer— A

(A) = SEGMEN ? (i.e. is blk. 1st
seg. label blk.?)

37g blocks checked?

Alarm 8



IA

TP

TP

RP
EJ
RA

[1QJ
CA

Check Label Corrected Prob., Tape

CL
0 [30000]
FC24 )
RC42 CL3
[30000] A |
20006  CL6
TL5 CL
CL3 FC2
cLio ¥e§ cLzfno
0 YV
CL11

1818

Switch—> Q (S.t. go back to begin
loop 23g times)

Preset ™u" of NI—> Init. add.
input buff.

Next ward from corr. prob. title
blkt.—A

Is this partial corr. prob. title?
Adv. add., in title blkt. by 1 in
nun

Was this last word in title blkt.?
Alarm 10
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10
11

12
13
14
15
16
17
20
21

23
24
25
26

27

30
31

TP
QT
TJ
RJ

QT

TJ
RJ

QT
TJ

TP
TP

TP
TP

RA
TP
TP

MJ
RA

RA

TP

MJ
CA

Page Number Routine

NP
0
CT11
FC12
XS2
NP4
FC13
XS4
NP7

FC14
XS6

XS17
XS20

XS13
XS14

CT11
XS15

X516

CT11

CT11

FC5

NP32

[30000]

Q

A
NP20o Y€S
[30000]

A
NP25

yes

[30000]

A
NP27

CT10
CT11
NP30
CT10
CT11
NP30
FC1

NP30
CT10
CT11
NP30
FC15
NP30

FC16

CT7

NP

yes

1819

2nd page no. word — Q

Last digit page no. —A

9 in XS3 > last digit page no.?
One shot jump (1st time —s Pnl5;
succeeding times — NI)

99 in XS3 > last two digits page NO?
One shot jump (1st time —> Pn22;
succeeding times —>NI)

Last two digits page no.— A
999 in XS3 > last three digits
page no.?

AAACON —>1st page no. word
TINUED —> 2nd page no. word

AAANAAP —s 1st page no. word
AGEA10—>2nd page no. word

Adv. page no. by 18

AAAAP A—s1st page no. word
GEA1 0 0 —>2nd page no. word.

Advance next to last digit of page
number by one octal and change last
digit to zero in XS3

Advance third digit from right by
one octal and change last two dig~
its to zero in XS3

Reset line count to four for page
number line



W N = O

[ 5 BN

IA
MJ
RP
TP

Op. File IV Control Routine

FR
0

30170

[30000]

FR2
RC25

0
FR6

[30000]
FR3
FL
FC55
PR14

FR

}

1820

Fill file list in core from Op.
File 1V on drum

Adv. Op. File IV drum add. by
170g in "

Preset XS3 sent. no. add. — init.
add. file list
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[SL0" - IV b

RA

CA

Dimension List Search Routine

DS

0
30000

30000
30000

[30000]
DSs4

A
[30000]
FC2

A
[30000]
DS1

0
[30000]

FC23

Q
FC23

(30000]
DL

Q
DS21

DS22

A
(30000]
FC2

A
[30000]
CT15
FCT7
FC102
DS15

CT2
DS40

[30000]
0

30000
0

DS1
FC2
DS7
DS2
DS4

Ds12
0
DS3

DS
Q

DS1
17
CT15
EP
DS23

17

0

0
DS27
DS2
0
DS32
DS3
DS44
DS41
FC103

FC10

1821

Subs. var. (core/drum)

Add. in "u" Output
Subs. var. XS3 symbol
Modulus in "u" _
Drum address —> output
Ady, add, in Dim, List
XS3 symbol

XS3 symbol —> output
Adv. add. in Dim List by 1 —> add.
for next drum add.

Drum add. for next array — Au
Drum add. next array-drum add.
curr. array=modulus — output
—>Exit

Core add. of array —» Qu, drum add.
of array — Qv

Core add. of array-— output

Drum address of array to "u" of A
Alarm 1

Is drum address in modified
Dimension List?

- jntr —> "u" of A

+r —"u" of A

DL+r (add. of XS3 symbol) — Au
Preset NI

XS3 symbol —> output

Adv. add. in dim. list —> add.
for next drum add.

Preset NI

Next drum add. in dim. list — Au
Next drum add.~drum add. current
array = modulus — output

10000g > Modulus? Yes =—>1 repeat
"TP" in Termination

17777g > Modulus? Yes=>2 repeat
"TP"'s in Termination

6 in "u" advance —> address of next
array transferred by Termination
Decrease index by 2 in "v"



® ®

40
41

42
43
44

45

RA
RS

CA

DS40

DS15
CT2

DS15

DS46

FC37
FC1

FC24

1822

Advance by 4 —> address of next
array trans. by Termination
Decrease index by 1 in "v"

Advance by 2 — address of next
array trans. by Termination



IA
MJ

[o[o
SP
IJ
ST
TP
RJ

MJ
AT

RJ
TP
MJ
TP
SJ
SP
SA
AT
RJ

TP

Input Buffer Routine

IR

0

000]00

IR1
FCT1

FCé66
TC12
TH2

0
IC11

TH2
FC34

IR1
IR26

CT17
IR1
TCé6
TH2
TC10
TH2

RC

CT17

1IR30

yes

[30000]

30000]

0
10 Y&8

IR1
TH3

TH

TH3

IR1
IR

R16 M

25

TH3

TH

CT

25
IR20

1823

Input: # blks. seg. + pref. in
codeword position

# blks. seqg. + pref.—> A

Max. # blks. input buff, + 1 > #
blks. seg.tpref. still on tape?
Decrease Blk. count in input line
by # blks. full buffer

Codeword to read Obj. Prog. tape
—> G6.T.H.

Fill input buffer with blks. seg.
+ pref.

—> exit

Codeword to read Obj. Prog. tape
—>G.T.H.

Remaining blks. of seg. +pref.

—> input buff.

Neg. no.—> input line

— exit

Input line—> A

All blks. seg. + pref. read to buffX?
(i.e. tape positioned for next seg.)
# blks. term. — A in position for
codeword

# blks. term. + ¥ blks. pref. not
read to buff,—A

Codeword to move forward obj. prog.
tape — G.T.H.

Move forward obj. prog. tape

—> begin next seg. lab. blk.
Codeword to read obj. prog. tape
—> G.T.H.

Read next segment label blk. —> 1lst
blk. input buff.

Preset add. 1st word label blk.
—> Init, add. 1st blk. input buff.

# blks. term. —> A in position
for codeword



10
11
12

13
14

RA
RA
TJ
RA
TJ
TV
TP

TP
RJ

RP
TP

CA

Advance Output Buffer Address Routine

BA

0 [30000]
CT7 FC1
CT6 FC6

RC41 BA Y©8
CT14 FC5

FCT3 BA10 Y&

RC7 0D4
FC CT14
IC16 TH3
TH2 TH

RC1 CTé

10740 BA }
XS11 0B

BA15

1824

Exit

Adv. line count by 1 in "v"

—> next avail. line no.

Adv. output buff. add. by 24g
(2010) in "u" & "vy"

Limiting output buff. add. >
Current buff. add?

Adv. listing tape block count by
# blks. (4) output buff.

2530g (136810)>curr. # blks. on
listing tape?

Set switch®—>@ (end current
listing tape at end next page)
Listing Tp. blk. count = zero to
render test on blk. count in-
effective

Parameter — G.T.H.

Output Buffer —» listing tape
Preset output buff. add.— init~
ial value

Fill output buff. W/XS3 space
characters and exit



4 & g A W MO

[y
(=]

11

12
13
14

15
16
17

=h=1 -

RA

ST

QT

TJ
RA

RS

RJ

TP
RJ
MJ
CA

Terminate Listing Tape Routine

CTé6
X137

CTé6
RC1
FC32
TC20

FC31

CT6

TC17
TH2

BB20

[30000]
BB2
[30000]
FCé

Q

CT6

BB13]
FCT2
FC56

BBT |
TH3
TH
TH3

BB

1825

Exit

Preset output buffer address
Fast feed 1 & printer stop

—> output buffer

Ady. output buff. add. by 248
(2079) in ™u™ & "v"

# words in partial output buff.
—>"u" & "v" of Q

# words in partial output buff.
—> "v" of A & temp. 6
Codeword to write 1 blk. output
buff.—Q

171g > # words partial output
buffer?

Adv. count blks. in part. output
buffer?

Decrease # words part. output
buffer by 1

Parameter — G.T.H.
Partial output buffer —> listing
tape

Rewind listing tape



© @&

-~ o~ oo LN O

et
(=]

11
12
13

14

TV
TP
TV
RA

RP
TP

RJ
RJ
TP
RJ
TP

RJ

CA

End Current Listing Tape at End of Page

BD
CT6 BD1
XS [30000]
CTé6 BD5
BD5 FC5
30014 BD6
XT23 [30000]
BA BAl
BB BB1
FC CT14
BA BA12
FP31 UP3
UP2 UP

0 0D5
BD15

1826

Preset avail. output buff. add.
Fast feed 1 —> output buffer
Preset avail. output buff. add.
Adv. output buff., add. — add. for
MOUNT A NEXT A LISTING A TAPE, etc.

MOUNT ANEXT A LISTINGA TAPE A ON
A PRINTER.,etc., —> output buffer
Adv. output buff. add. by 24g (201¢)
in "u" & "v"

Terminate current listing tape
and rewind

Reset count of blks. on listing
tape = zero

Fill output buffer with XS3 space
characters

Type: CURRENT LISTING TAPE FULL.
PUT NEW 1500 FT. TAPE ON SERVO__ .
START TO CONTINUE LISTING,



@ @

O~ U1 w = O

[
et

P
LN

bttt o)
-~ O~ Lt LN

NN
- O

no
[\“]

no
w

W3
IJ
RJ

TP
TJ

TV
J
RJ

TP
TJ

RA
RJ

RA

RJ
RJ

MJ
CA

Output Control Subroutine

oc

0
CT2
BA
0oC

CT7
FCo67

RC6
CT1
BA

CT7
FC70

0C
oD

0C

0C24

[30000]

0C10
BAl

FC1

A
0C21 no

0D2
0C
oc n°

BAl

oc17 "
FC10
0D1

ocC
FC11

0C
BAl

BAl

1827

Are there quan. left this section?
No; adv. output buff. add. by

20y9 and line count by 1

Adv. exit add. by 1 in "v"=>new
section

Line count —A

Was this 55th line on sheet or
beyond when new section next

Set switch @—)@

Was this last entry in blkt?

No = same blkt. - same sheet exit
Yes; adv. Output buff, add. by
2039 and line count by 1

Line count — A

Nas this 63rd line on sheet or
beyond when same section next
Yes; adv. exit add. by 2 in "v"
=> new sheet exit

New page heading —> output buffer
—> Exit

Adv. exit add. by 3 in "v" = new
blkt.-same sheet exit

Adv. output buffer by 20;g and
line count by 1 (space blkt.)
Adv. output buffer by 2030 and
line count by 1 (space blkt.)



be

® &

o~ [« 03] W= O

P

12
13
14
15
16
17

20

EEEZE ¢

Page Heading Control Subroutine

0D
0
RC6
0D2
oD4

NP
CTé6

30002
CT12

0D10

30002
CT10
BA

0D21

[30000]
0D2
[0D3)
oD
[0D5]

NP1
0D10

0D11 }
[30000]

FC17
0D14
0D15 }
[30000]
BAl

BAl

BAl

0D

1828

Set switeh® —@)
Switch @

Ady.

Switch® B1 = 0D5
B2 = BD
page ho.

Preset add. 1st seg. no. word =
avail. output buff. add.

Segment no. words —> sheet hdg.

blkt.

22g in "v" adv. —»> add. for 1st

page

no. word

Preset add. for 1st page no. word

Page
Adv.
line
Ady.
line
Adv.
line

no. words — sheet hdg. blkt.
output buff. add. by 20j¢ and
count by 1 (Sheet hdg.blkt.)
output buff. add. by 2079 and
count by 1 (Space blkt.)
output buff. add. by 20j9 and
count by 1 (Space blkt.%



G

Convert Octal Address to XS3

CA

0
30000
30000

CA30

XS3
0

FC
FC34
CA2

RC43

FCT4
CT3

CA24 no [30000]yes {

CA31

[30000]

30000
30000]

CA22
CAl

CA
CA22
CAl

CA
6
CA23
CAl

CA
CA22

6
CAl
CA2
CA
A

CT3
3

A
6
1

1829

{

Output = XS3 address

Input = Octal address in "™u™
W/zero (octal) fill

Convert address

XS3 add. W/octal zeros on right
—> output

XS3 address W/octal zeros onleft
—> output

XS3 hyphen —» rightmost digits Aj

Converted address W/hyphen left
—> output

Converted address —> Aj, packed
right

Add. close parent. following XS3
address

XS3 address W/close parent.—> 1st
output

Open parent. —> 2nd output
Zeroize A ]
Set index = 4

Next digit octal input add.
—> Qop

Add. next digit to be con~ | Con-

verted —> Aop | vert
Convert digit to XS3 and Ad-
shift — Ay, ress

All 5 digits converted? Yes;
sub~exit. XS3 address in "A"™
left packed right



20
21
22
23

24
25

LT
LT
SA

[AT
QJ
QJ
RA
v

CA

Convert Octal Word to XS3

cW

0 [30000]
30000 30000
30000 30000
30000 30000
30000 30000
FCA47 CW1
FC25 CW2
FC25 CW3
RC14 CW20
FC35 CW17
FC46 Q
CW17 FC27
CW4 3
10000  CW4

0 A
FC11 [30000]
CW1 CW1]
CW22 fl'es CW13 "g
CW23 cw Yes
CW20 FC3
FC36 CW17
0 CW13
CW25

1830

Output ~ XS3 Op. code

Output - XS3 ™u" add.

Output - XS3 ™y" add.

Input = octal computer word
AAANA W/zero fill—> 1st word
output

AW/zero fill —> 2nd word output
AW/zero fill — 3rd word output
Preset add. 1st output word
Preset shift count—> 14
switch—Q 0 | 30200 | 00000
Decrease shift count by 6

Next octal digit input word — lst
digit Ap,

Shifted input word (Ay) —> input
line

Digit to be converted —>rightmost
digit Ay

Cony. octal digit — XS3 and shift
to position in A

Converted digit —> output word
Output word full?

Entire octal input word converted?
1 in "u™ & "v" adv. —> add. next
output word

Reset shift count —> 36g




Heading Rtn. for Const. Pool,Preface, Sentence and Termination

=
=

RP
TP

RJ

RP
TP
RJ

TY
RP
TP
RJ

TP

RP
TP
TP
TV

RP
TP

RP
TP

RP
CA

3(0

0

XS70
CT6
30003
XS63
XST1
CTé6

30005
X563

0oC

CTé6
30002
XS56
BA

CTé6
30002

XS61
0C

XS76
CTé6
30002
XST72
XS77
CTé6

30004
XS72

CTé6
30004

CTé6

HC40

(30000]
XS65

HC4

HC11
[30000]
X565

HC10

HC11
[30000]

0C21
HC14
HC15
[30000]
BA1

HC20

HC21
[30000]

0c21

HC
XS73

HC26
HC11
[30000]
XS73
HC32

HC11
[30000]

HC35

HC11
[30000]

HC40

HC11

1831

Setup const. pool sect. hdg. w/o
continued

Preset add. sect. hdg. blkt = out=
put buffer

CONSTANT A POOL. —> sect. hdg. blkt.
Setup Const. Pool sect. hdg. W/
continued

Preset add. sect. hdg. blkt. = out-
put buffer

CONSTANTA PQOL. ~~ CONTINUED
—>sect. hdg. blkt.

Ady. output buff. add. by 4010
(508)

Adv. output buff. add. by 209

(24g)

Underscores —> output buffer
Adv. output buff. add. by 40;0
(508)

Setup Preface sect. hdg. W/0
continued

Preset add. sect. hdg. blkt = out~
put buff. add.

PREFACE — sect. hdg. blkt.

Setup pref. sect. hdg. W/continued
Preset add. sect. hdg. blkt. =
output buff. add.

PREFACE ~~ CONTINUED —» sect. hdg.
blkt.

Preset add. sect. hdg. blkt. =
output buff. add.

SENTENCE NUMBER [----3->sect. hdg.
blkt.

Preset add. sect. hdg. blkt. =
output buff. add.



40
41
42
43
44
45
46
47
51
52

53
54

55
56

57
60

TP

TV

RP
TP

TP
RP
TP
TP
TV

RP
TP

RP
TP

CA

HC40
XT
CTé
XT15
30005
XTé
CTé
XT16
30006
XT6
XT52
CTé6

30005
XT44

XT53
CTé6

30006
XT44

HC61

Heading Routine (Cont.)

[30000]
HC44
XT12
HC11

[30000]
HC50
XT12
HC11

[30000]
XT50
HC54

HC11
[30000]

XT50
HC60

HC11
[30000]

1832

SENTENCE NUMBERE———+- GONTINUED
—> sect. hdg. blkt.

Preset add. sect. hdg. blkt. = Out-
put buffer add.

TERMINATION —> sect. hdg. blkt.
Preset add. sect. hdg. blkt = Out-
put buffer add.

Setup stored hdg. W/continued
TERMINATION (SECTION--) ——
CONTINUED —> section

hdg. blkt.

Set up library routine hdg. W/0
continued

Preset add. sect. hdg. blkt, = Out~-
put buffer add.

LIBRARY ROUTINE wwmeswwm= —> sect, hdg.
blkt.

Set up 1lib. rtn. hdg W/continued
Set add. sect. hdg. blkt. = output
buffer add.

LIBRARY ROUTINE [=s=——==] —— CONTINUED
—> sect. hdg. blkt.



®® ©

® & ®

LN W N - O

(<84}

11
12

13
14

15

16
17
20

21
22
23
24
25

26
27

30

31
32
33
34

TP

TP
TV

RP
TP

RJ
TP
TV

RA
RP
TP
RA
QJ

QJ
RJ

TP
MJ
RJ

CA

Heading Routine for Subscripted Variables

HY

0 [30000]
XS30 XS25

0 HV4
XS32 XS25
CT6 HV6
30005 HV15

XS21 [30000]

XS31 XS25
0 HV12
XS33 XS25
CTé6 HV14
30007 HV15

XS21 [30000]

RC4 HV23
oc 0C21
FC20 Q
CT6 HV23
HV23 FC1
30004 HV24

[30000] [30000]
HV23 FC21
Hv26 YéS pgygg MO

Hver "0 pyssz YeéS

BA BAl
RC5 HV23
FC22 Q

0 HV20
0oC 0C21
0 HY
HV35 o

1833

Set up section hdg. for drum init~-
ial

Set up section hdg. for core init-
ial

Set add, sect. hdg. blkt, = Out~
put buffer add.

SUBSCRIPTED  VARIABLES

—> section hdg. blkt.
Set up section hdg. for drum W/
continued

DRUM
CORE

Set up section hdg. for Core
W/continued

Set add. sect. hdg. blkt = Output
buffer add.

SUBSCRIPTED  VARIABLES

== CONTINUED —>out. buffer

Preset "u™ of TP —> add. of stored
col. hdg.

Two space blkts — Output Buffer
Switch [06 | 00000 | 00000 —>Q
Preset add. col. hdg. blkt. = Out-
put buffer add.

1 in "v" adv. —> add. 1st col. hdg.

DRUM
CORE

Column hdg. (or underscores)—> out—
put buffer

5 in “y"™ adv.—>add. for next
col. hdg. (or underscores)

All col. hdgs. (or underscores)
—> output buffer?

Underscores transferred yet?

Adv. output buff. add. by 2030
(24g)

Preset "u™ of TP —> add. of stored
underscores

Switeh [04 00000 | 00000] —Q

Two space blkts. —> output buffer
—> Exit




®

N o e

10
11

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

33

Edit Subs. Var. and Write on Listing Tape

IA

MJ
TV

RS
TP
RA
SA

TV
RJ

SP
SA

LT

TP

TP
RJ
TP
AT

RJ

EV

0
CTé6

EV12
FC11
EV12

FC1

8>

XS11
DS2

EV13

DS1
CA
CAl
D31
DS3
CA
EV20
CAl
0C

0

0
HV

EV34

[30000]
EV12

FC5
CT1

FC21

EV13
[30000]

44
22

[30000]
[30000]
FC1
EV20
CA2
CA6
[30000]
FC2
CA2
CAll
FC1
EV26
[30000]
0C1
EV4
EV
[30000]

EV1

1834

Set assem. blkt. add. = Output
buff. add.

Dec. assem. blkt. add.—>Preset for
1st sym.

Preset index C; —# variables/
blkt. ~ 1

Adv. assem. blkt. add. -— add. 1lst
part next sym.

1 in "v" adv. —> add. last part
next symbol

Preset add. for last part symbol
Dimension 1ist rtn.{DS1 = Add. of

array in "u"

DS2 = XS3 sym.
DS3 = modulus
-1 in "u"

XS3 space char. — A,

1st part XS3 sym. — Alx last part
sym, —> Ay

1st part XS3 sym.-—> output buff,
(assem. blkt.)

Last part XS3 sym.—> output buff.
(assem. blkt.)

1 in "V* adv.—> add. for initial
add. entry

Preset "u" of TP —> add. for init~
ial add. entry

Initial add. for array — conv,
routine

Conv. add. (CA) W/0 hyphen. (CA1=
XS3 add. packed to right}

Add. entry—»> assem. blkt.

Init, add. of array - 1—> Au
Final add. of array —> conv,
routine

Cony. address (CA) W/hyphen (CAl=
XS3 add. packed to right)

ADy. assem. blkt. add. by 1 in "¢"
Next assem. blkt. add. — "v" of TP
Last address for array —» assem.
blkt.

—> Output control

Same hlkt.;same sheet

New sectioh

New blkt.; new sht.=> heading
W/continued —> output buff.

New blkt.;same sht,



GED®

®

®®

s W= O

o~

10

11
12
13
14
15

16
17
20

21
22

23

24
25

26
27

31
32
33
34

35
36
37

40

MJ
TP

TP
TV

TP
QT

TP
ZJ
RJ
TP
TP
TJ
SS
TP
TP

TJ

TP

TJ

TP

RJ

CA

Edit Coding or Constants Routine

EC

0

[30000]

RC32
0
RC31
CT6

EC41

no

[30000)
0
ED11
EC5
ED11
EC16

CT1

ED Yes
FCT6

CT1
CA3

EC16

1835

Exit next section
Initial running add. this section
Set MJ to by~pass TJ

Set TJ for input buff. check
Preset add. assem. blkt. = output
buff, add.

Adv, assem. biki. add. —> add. for
add. entry

Running add. 1st word this section
Last digit initial add.—"u"
temp. 2 and A

Init. add. — input conv. routine
Last digit init. add. = zero?
Convert octal address W/parents.

Open parent. (if 5 digit add. W/
parents) or zeros —> output buffer
XS3 address —s output buffer

Last octal digit initial add.— A
Preset assem. blkt. add. = output
buffer

4 > last digit init. add.?
Zero —> blkt. index C4 (i.e. odd
line —> next line has add.)

Dec. last digit of add. by 4 in ™u"
_.QA

Set blkt. index C4 —> 1 (i.e. even
line == next line has no add.)
Init. add. from input — Qu

3 > last digit add.?

Adv. assem. blkt. add. — Preset
for last entry in blkt,

Preset index for 1 entry in blkt.

2 > last digit add.?

Adv. assem. blkt. add.—» preset
for 3rd entry in bilkt.

Set index for 2 entries in blkt.

Convert octal address W/octal zeros
on right



® @G ©®

®

- O

[« 0 &) [ SN V)

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

26
27

31
32
34
35

36
37

IA
TJ
RA
TP
RS

TP
QT

RA

RA
TP
QT
ZJ
RJ
RJ
TP
TJ

RJ

RJ
CA

Edit Coding or Const. {(Cont.)

ED
FC2
ED17

FC10
0
ED17

FC11
FC41

ED17
ED14
RC2
IR
RC

[30000]
CW

30003
CW1

ED40

ED4
FC10

CT1
ED6
FC11

CT1
CT15

FC21
FC2
ED14]
IR2
ED14
W4

CWS
ED20

[30000]

0C1
ED7
EC
EF
ED46

FC43

Q

A
ED31 Y€5
BAl

BA1

A

ED40 "°
0D1

ED37
[30000]

1836

1 >1last digit add.?

Adv. assem. blkt. add.—> Preset
for 2nd entry in blkt.

Set index for 3 entries in blkt,

Dec. assem., blkt. add.—> Preset
for add. 1lst entry in blkt.

Set index for 4 entrys in blkt.
1st four digits init. add. —» Temp.
2 (add. ctx)

Adv. assem. blkt. add. by 5 in "v"
—> add. for next entry

Adv. input buff. add. by one
Limiting value > input buff. add.
Fill input buff. from tape

Preset input buff. add. — initial
add.

Next word from input buff.—> Conv.
routine.

Convert octal word — XS3

XS3 entry ( 3 words) —> assem.
blkt.

= Qutput control

= same blkt.-same sheet

New section

New blockette~new sheet

New blockette-same sheet = add.
entry required next blkt?

Yes; adv. ctr. (temp. 2) by 10
in liull

Mask— Q

Last 2 digits add. — A

Last two digits add. = zero?
Adv. output buff. add. by 20y9
(24g) (space blkt. —» buff.)
Space blkt—> output buffer
Line count — A

Was 2nd space blkt. 63rd line on
sheet or beyond

New pg. hdg. blkt. —> output
buff. and reset line count = 4.

8

Sect. hdgs. W/continued — output
buffer



40
41
42
43

44
45

46
47

50
51

IA
IV
RA
TP
RJ
P
TP
TV
RS

TP
MJ
CA

Edit Coding or Const. (Cont.)

ED40
CTé
ED44
CT15
CA

CAl
FC1

CTé6
ED17

FC11
0
ED52

ED44
FC1
CA2

CA3

[30000]

CT4
ED17
FC11

CT1
ED7

Preset add. assem. blkt.= output
buff. add.

Adv. assem. blkt. add. — add. for
XS3 add. entry

Octal address —> input conv.
routine

Convert octal address W/ectal

zero on right

XS3 address entry —> output buffer
Set blkt. index C4 —> 1 (No add.
entry next blkt.)

Preset assem. blkt. add. = output
buffer add.

Dec. assem. blkt, add. —> preset
for add. 1st entry in blkt.

Preset index C; — # entries/blkt.

Edit Coding or Const. (new blkt-—New Sheet Sect.)

IA
RJ

1J
RA

MJ
CA

EF
HC

CT4
CT15

0
EF4

[30000]

ED46 no

FC43

ED40

1837

Section heading W/continued

—> OQutput buffer

Add. entry required next blkt?
Adv. address counter (temp. 2) by

108 in "u



Edit XS3 Variable Symbol for 77's

OOE;

ES

0
30000

30000
FC21
FC
ES2
FC12
FC12
ES1
ES1
CT3

ES15

[30000]
30000

30000
CT3
ES1

6

A

ES11 Y°°

ES
6
ES1

ES5 10

ES

1838

Output-XS3 symbol packed right
W/0g fill

Input~XS3 symbol packed left
W/T7g fill

Set index C3 =5

Zero —> output line

Next XS3 symbol->rightmost digits of
Q

Next XS3 symbol-—>rightmost digits
of

77g > symbol?

Exit on first 77g encountered

Symbol —> rightmost digits output
All XS3 char. of symbol checked?



50
5[0

10
3[0

50
5[0
3[0

10
50

500
50
50
50
50
74

10
74

(N
77
5[0
CA

Tape Handler Codewords

IC
001
000]

000
000]

001
000]
000]

000
001

000]
011
007
005
001
204

201
777
77
000]
TC24

05
05

05
05

05
05
[77]

[77]
[(77]

[77]
[77]
[77]
[771]
[77]
[77]

[77]
[77]

03
06
05

LB
IB

T OO
==}

E B B B B B® © B

(=]
=~

0
0B

1777
777
LB

1839

Read 1 blk. corrected prob. tape
—> 1list buffer

Read [0000] blks. corrected prob.
tape —> input buffer

Rewind corrected prob. tape

Move forward [0000] blks. corrected

prob. tape

Read 1 blk. corrected prob. tape
—> file buffer

Read [0000] blks. corrected prob.
tape —> dim. list region

Move forward [0000] blks. obj.
prog. tape

Rewind obj. prog. tape

Read 1 blk. obj. prog. tape — In=-
put buffer

Read [0000] biks. obj. prog. tape
—> input buffer

Read 9 blks. obj. prog. tape

—> input buffer

Read 7 blks. obj. prog. tape

—> list buffer

Read 5 blks. obj. prog. tape

—> list buffer

Read 1 blk. obj. prog. tape

—> list buffer

Write 4 blks. output buff. on
listing tape

Rewind listing tape

Write 1 blk. output buff. on
listing tape

Object prog. Uniservo 3 for 5
Servo layout

Object prog. Uniservo 6 for 7
Servo layout

Read [0000] blks. corrected prob.
tape —> list buffer
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74
65
31
30
65
67
01
01
26
34
50
26
CA

Tape Labels

74747
30324
34463
50270
73472
50342
67503
01675
51273
26512
34265
51506
TL14

47474
73050
00106
15131
55146
65127
42651
03426
00152
73001
12730
56624

(XS3)
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ZQOoOUugadZH=E0OMraN

novEZHOQEWDEREN

HomRDHrOQOOO[DMN

PRIDOQOCDM T WZN

Word of Z°'s

Source program
labels



XS3 Codes

10101

00004
00014
00017

01414
00000

41414
24730

10101
00104
10152
10403
15224
40303
65150
73027
56526
63027
43424
50117

06634
70101
74301
74302
04301
04302
57347
10101
72754
06501
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@ A A

0g 0Og 0Og
Og Og Og
0g 08 0g

0g Og Og
)x 0g Og

o
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Q
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(=]
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mPDwpPDaoooz |TeDopDRADaDEDODZ®

nwpbopPDoowmwwmwaa ir=srumpDEDaDEDR®
nrrPDrmaamo  merrnazDDDeDa D=

moDunmmE=ozZ2 1 wmAawaa~DBDED>1I @
nNopbrevwweepDR I DRrEUROCOCOT= D> B0

Drob=1 D1 DPri~roaozorom=Dimo

A A A

Og 08 1y
0g Og 9

(=
&S
O O
(=]
o O
(«2]

YR ——

7\

Fast feed }
symbol

XS3 open
parent

X53 close
parent

Segment
number
setup

Page
number
setups

Subscripted
Variables
Section
Heading

Setups for
Preceeding
Heading

Subscripted
Variable

Column Headings



01
02
0l
02
01
67

24

27
30

65
01
27
02
01
02
01
24

50
27

51
51

01

27
26
26
CA

X540

01010
02020
02020
02020
50515
25652
66302
54342

66345
01010
65010
65020

73472
01010
27543
02020
01010
02020
26515
50660

66345
01010

46010
46020

52543

66345
01010
30010

30020
XS100

X83 Codes

20202
10101
20202
20201
00265
65434
70170
42546

06730
10101
10101
22651

55146
10124
06565
20202
10102
20202
06566
15251

06730
10101

10101
226351

03124

06730
10101
10101
22651
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mmoZ2Temalt D1 D>
nvunpriImAamzZ D1 D

oZ2TeD1 D1reDw
Drizai D1 oD~
DH1HO I DI D=

DziDz 1 D1 mDw
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EE>AE v
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1 >
31>
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1 Dh=z1rouaz1

R

abpPbailwbD® i 1

DairmwiP>1rwpPbo

Dmioxki1 41 vnem

aPbPba =

ODDN|>

—

L et i

—

et et

J

ot

| -

[S——

Subscripted
Variable
Underscores

Non-Subscripted
Variables
Section Head-
ing

Setups for
Preceeding
Heading

Non-Subscript~
ed Variable
column heading
Non-Subscript-
ed Variable
Underscores

Constant Pool
section head-
ing

Setups for
Const. Pool
Sect. Hdg.

Preface Section
Heading

Setups for
Preface Section
Heading



65305
26300
25305

02265
50673
66305
24663
17653

34506
51500
01010
02022
01010
27015
34656
01010
01475
01503
46346
32016
01515
34506
01275
66012
32300
34663
51310
30542
60606
XT40

XS3 Codes (Cont.)

060630
15067
40101

15066
02701
44734
45150
02666

73027
10003
10101
65150
10130
13101
63450
10101
16750
07266
56634
62452
00152
63054
10150
63324
15251
45150
15224
20101
06060

1843
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MoDwnzor mmzDRDarz2DwverHA

MEOHORDRHRDQrDDDHODI DO
MommmDozoDrzasDupDD 1 Dzz

SVNHAEAOD HEMm

0.

N T E ]
ANT
R AA
in std. form]Sentence
oONT Section
E DA Heading
R M T)
I 0N
E C T Termination
No. ] Section
- - =] Headings
U E D
Ao g
A AN A Setups for
C O N Preceding
AAE heading
o F A
T I N
AAA
0 U N
E X T
S T I
T A P
N AP
T E R
0o AN
C H A
AP O
I 0N
AP A
. AA
222 Printer
Stop
Symbo1



IA

01
54
01
50
01

66

66
01
01
CA

XT40

01010
51325
46346
32010
46342
73015
34503

34506
01010
02022
XT54

10152
42447
56634
10101
55424
45167
00101

73027
10101
65150

1844
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Heading for
Listing

Library Rou-
tine Heading

Setups for
Lib. Routine
Heading



DO DO DD bt e ot et et e e st
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LWowwowwwweddMIDdIDOIND
SNONBKRWNHONOOLAEW

IA

00
01

22
01
50
52
47
00
01
01
01
01

66
50

01
01
01
01
46
01
30
00
01
01
01
01
50

CA

Flexowriter Printout

FP

FP1
01010
24656
01010
46346
32015
54513
22010
FP11
01010
01010
01010
52545
47014
34503
01662

FP22

01010
01010
01010
26514
24663
26514
66302
FP32

01010
01010
01010
26675
66014
34503
FP40

7
10101
50170
10101
56634
13101
25424
10101
10

10101
10101
10101
13254
63465
20151
45230

10101
10101
10101
75234
45150
75246
72201
23

10101
10101
10101
45430
63465
20166

DrE9DDD - marDeD

Hz2DeDDD> DoDrHDub

=arolDpDD> Dacupup

oD IDReDDD DREHDPD

RuaDDD DrzaDDD amounapb DD DEDHD<D

Rz e e DD mzaeDDDD =vzDe v

=R aDDD> RrarabDD

2D abpPD> mormolbDD
Qar=DDD> ovER=DDD

Dr=ED>D>

Codeword .

Codeword

Servo #
Codeword

Codeword



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

Flexowriter Printouts (cont.)

FP40

52300
46220
01503
10030
51660
30015
30547

0
66245
51012
34506
34656
22010
07220
12220
FP57

13167
15267
07101
30131
16624
15001
05177

46601
65150
73001
63450
10101
10101
10101

1846

DDermkmuv T unwvoRHE- >

Nt HHOH EMowu[D>r'w

e Dz wpDHaoz. m

DbbDHaoxm <oDompDD>
DDDHmor oznuD=rwm

DDDZDZDujbbﬁDGG

[——

Optional list-
ing tape num~
bers for 5 or
7 servo layout



wgwngNNNNNMMHHHHHHH'—I
[ N = ~SNOUB WNNHONIOUMIAWNEO O U R WNEO

53
95

8

C>C>C>C>&§C>C>C>C>C>C>C>C>C>~IC>C>C>C>C>C>C>C>C>E3C>SZC>C>C>C>C>C>C>C>C>C>C>C>C’C>¢>C>
=1 [« N

(=N )

—lc>C>C>C>C>C>~IC>C>C>C>C>$2C>C>P‘P‘¢>C> g;

N~
~
~J
=3

7770

C>C>E;C>-l6ﬂ¢b€D<D<D ~NOO0OO0OO00O0

&
N
(=
o
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oT777
166

167
777
170
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(41N

~ -
-~ =3
-J
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77777

14
36

167

16
11

10000

10

1847

Zero

1 in "y"

1 in "u"

1in ™" & ™"

2010

Mask 1st XS3 digit
Mask 1st & 2nd XS3 digits
Mask 1st, 2nd & 3rd XS3 digits

"u™ mask

XS3 space

¥ const. allowed in 1st blk.

Const. Pool on obj. prog. tape (u).
Minimum # blks. preceding 1st

seg. lab. blk. on obj. prog. tape .



56 0 0 170

57 0 0 30000

60 0 23000 0

61 0 25000 0

62 0 26000 0

63 0 30000 0

64 0 50000 0

65 0 60000 0

66 0 1100 0 Max. # blks. input buffer
(910 or 118)

67 0 0 70 Limit for line count when new
section next (5610)

70 0 0 100 Limit for line count when same
section next (641q)

71 0 1200 0 Max. # blks. + 1 (1039 or 12g) in
input buffer _

7 0 100 0 |

73 0 0 BL Listing tape block limit (1200;¢
per Univac sys. convention)

74 03 0 0

75 0 17 0

76 0 0 7

17 0 10000 0

100 0 0 12

101 0 0 303

CA FC102

1848



o~No [3)] S whhH O

ot

e
—

12

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

34
35

37

2

o

(e iR o oCOoOHOO

o

RC

0B
1B2070
0B264
XS34

XS40

0

0

XS55
XS60
LB170
IB1
W1

NL
NL1000
NL2000
NL3000
NL3100
DL167
FB170
FD

FL

0
RF

0
RC2
0
DL
B
RB

0
0

Relative Constants

0B
W4
0B264
HC36

HV7
oD4
BD
HC45

HV11

(=) o (] OgOO

HC55
NP15
NP22

SB
FD

RB
ED14
ED14

HC27
RF

SB170
RB170

1849

Init. add. input buff.
Init. add. output buff.
Last add. input buffer + 1

Add. stored subs. var. col. hdg.;
ent. add. sent. hdgs W/cont.

Add. stored subs. var. underscores;
ent. add. subs. var. drum W/cont.
To preset -

To preset —->

Add. stored non=subs. var. col.
hdg.;ent. add. term. hdgs W/cont.
Add. stored non-subs. var. under-
scores;ent. add. subs. var. (core)
hdgs. W/cont.

Init. add. XS3 Sym. list

Base add. statements in sent. no.
list

Base add. subs. var. EQ.in sent.
no. list

Base add.non-subs. var. EQ. in sent.
no. list

Base add. pseudo Ops. in sent. no.
list

Base add. lib. rtns. in sent. no.
1list (Ind. bit in Op. code)

Add. 1st const. - 1 in input buffer

Init. add. Op. file IV on drum;
Preset one shot jump page no. rtn.
Init. add. Op. file IV in core;
Preset one shot jump page no. rtn.
Init. add. statement buffer

Init. add. Op. file IV (drum)
buffer in "v"

Init add routine buffer

Init. add. routine file (drum) in
"v“

Limit value for statement buff.
{last add. + 1)

Limit value for routine buff.
(last add. + 1



40 TP FL170 CT Limit value file 1list (last add.

+ 1 in "™u")
41 0 0B740 0B740 Limit value output buff. (last
add. + 1)
42 0 LB DS4 Init. add. 1list buffer
43 o7 0 0
CA RC44

Explanation of Counters,Indexes,Temps.,Etc. (CT)

cto [o 0 0] Temp. 1 curr. subs. var. CW.
running add. etc.
1 0 0 [0] Index C;
2 0 0 [o] Index C2
3 0 0 (o] Index Cg
4 0 0 [0] Index Cy
S 0 0 [0] Index Cs5
6 0 [0] [0] Output buff. add. (next avail. blkt.)
7 0 0 [0] Line count (next avail. line)
10 0 0 1st page no. word
11 0 0 0 2nd page no. word
12 0 0 0 1st segment no. word
13 0 0 0 2nd segment no. word
14 0 0 0 Count of blocks on listing tape
15 [0 0 0] Temp. 2 )
16 0 0 [0] Seg. no. (octal)
17 0 0 [o] # blks. in Term.
20 0[0 000j]00 O % full blks. seg. + Pref.
21 0 (0] 0] # lines part. blk. and H.S.S. {3rd-
22 RJ  [0] [0] Pref. exit and entry in "u" &|8th
"y" Lines
23 0 0 [0] # lines preface Jseq.
lab.
blk.

1850



