








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Codeword to Tape 
Handler to rewind 
library tape 

(Servo 2) 

Codeword to tape handler 
to rewind object program 
tape (Servo 3 or 6) 

�~
�.� Is number of blocks 

25 to move servo I 
negative? 

NO 

Codeword to Tape 
Handler to rewind 

servo 2 

Transfer 3608 words 
(2 blocks) of Z's 
in XS3 to buffer 

Codeword to Tape Handler 
to write 2 blocks of Z's 
from buffer to object pro­
gram tape. (Servo 3 or 6) 

Form [pumber of blocks servo I is 
advanced beyond start of fixed librarjl 
- [number of blocks in fixed �l�i�b�Y�~�Y�~�J� 
to obtain number of blocks to move to 
position servo I at beginning of 
Listin �~�P�h�a�s�e� setu block 

Servo 1 
positioned at 
start of Listing 
Phase setup 
block 

Is number of blocks 
to move servo I 

= zero? 

Codeword to Tape Handler to move Servo 
YES I forward the calculated number of 

blocks to position it at beginning 
of Listing Phase setup block 

Codeword to Tape Handler to move servo 
I backward the calculated number of 
blocks to position it at beginning of 
Listing Phase setup block 

YES 

Exit from 
Processor 



Obtain number of words in Op. 
File III from fourth word in 
entry label block and preset 
in Box 9 and Box 10 

Object program running address 
for nIP" jump to next segment 
from sixth word in entry label 
block to Temp 118_ 

Codeword to Tape Handler to read 
2 label blocks and first block of 
generated routines from generated 
routines tape (servo 4 or 7) to 
Tape Image 

Number of lines in 
Preface from seventh 
word in entry label 
block to "un of Temp 7 

Segment number from 
third word in entry 
label block to TemplC8 

Number of lines of statements 
and routines + 2 from fifth 
word in entry label block to 
Temp 128 

Calculate number of 
blocks in Op. File III 
for this segment,in­
eluding partial block 
(if any). 

Type: ALARM 9 
COMPILATION INCON­
SISTENCY (etc.) 

NO 

Codeword to Tape Hand­
ler to read all of Op. 
File III for this seg­
ment from servo 5 to 
File Image 

Is first word in second block 
\------l!JII in tape image = Ll SUBRO ? [Generated 

routines entry label block?] 

YES 

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



Is op. code of first 
word in tape image 

equal to zero? 

Prelude block of 
next routine is in 
first block of tape 
ima e 

Number of lines of Prelude 
~....I..-~and routine from "v" of 

first word in Prelude block 
to "v" of Tern 6 

Routine callword from "u" 
of first word in Prelude 
Block to "u" of Temp 4 
and "A" 

No im lies end of articular kind of 
routines being processed i.e. end 
of fixed library, standard library, 
or generated routines) 

Number of lines of 
Prelude and routine 
from Temp 6 to "A" 
register 

_T~onn.~8U _ 
Calculate block 

Preset 
on tape 

~----------~-~ 

To Conn. (75) 
Routinesentence num-

ber to Sentence Num-
ber Li st 

Flagged cross-reference 
indicating routine refer­
enced is in another segmen~ 
hence not to be processed 
at this time 
Box-9 

~ 

YES 

Number of blocks of Prel­
ude and routine -1 from 
"A" register to Temp 3 in 
codeword position 

Is routine callword 
in Op. File III for 

this segment? (search 
File Image) 



Number of blocks of Prel 
ude and routine minus 
one from Temp 2 to "A" 
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 

current 

Transfer object program running address 
of routine to be modified from word 
following routine callword in OPe File 
III to Temp 3 and Input I for Address 
Modification Routine 

Number of relative constants 
for routine from third word 
of Prelude to Input 2 for 
Address Modification Routine 

Number of fixed constants 
for routine from third word 
of prelude to Input 3 for 
Address Modification Routine 

Number of fixed temporaries 
for routine from third word 
of Prelude to Input 4 for 
Address Modification 
Routine 

Number of working temp~ies 
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 

Subtract number of working temps 
from "A" to form object program 
running address of first working 
temp.; send address to "A" and 
Input 5 of Address Modification 
Routine 



& 

Subtract number of fixed temps from 
"Att to form object program running 
address of first fixed temp.; send ad­

Address in 

and Input 4 of Address 
Routine 

segment image Number of 

Subtract number of fi~ed constants from 
"Att to form obj ect program runnin~J ad­
dress of first fixed constant. Send 
address to "A" and Input 3 of Address 
Modification Routine 

Subtract number of relative constants 
from "A" to form object program running 
address of first relative constant. 
Send address to "A" and Input 2 of 
Address Modification Routine 

lines subject Setup address of sever 
on drum for first word 

f? 
to address modification 

~ 
line in tape image as 

of modified routine to to Temp I (counter) address of first line 
"v" of Temp 3 to be modified 

t 
Setup address of first 
line in tape image as 
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 



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

~O~onn (52)_ 
Modify line in nO"" 

register 

Preset 
on 

tape 

To Conn. 

Restore modified 
entrance line to 
seventh line of 
.tape image 

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 
be modified (Box 3) by number of 
inputs + number of outputs + num­
ber of lines in Library Routine 
heading (3) to skip over these 
without modifying 

I------i~~ LibraryRoU'tine name td 

Transfer Library 
Routine heading 
to beginning of 
tape image 

Box-3 
Line to be modified from 
tape image to "Q" regi­
ster as input to Address 
Modification Routine 

Is line to be modi­
fied a "10" line? 
(i.e. op. code = lOa?) 

Sentence Number List 

Box-4 
Store modified 
line in tape 
image 

Advance tape image ad­
~ dress for next modified 
~ line (Box 4) by one 



Implies increment 
last line modified 
by "u" and "v" of 
"10" line 

mplles last 
line modified 
is on drum 

YES 
Form segment image 
address (drum) of 

~--~~last line modified 

Add contents of 
"un and "v" of 
"10" line to "u" 
and "v" of last 
line modified 

Form tape image 
~N_O __________ ~~address (H.S.S.) 

ave all lines 
I subj ec t to addre ss 
modification been 

processed? 

YES 

Number of modified 
lines in tape image 
not yet transferred 
to drum to Temp 4 

of last line 
modified 

Box-5 
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 
~_ next modified line 
~(Box 4) to address 

of first line in 
tape image 

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

e ual to zero? 

Advance tape image 
address for next 
modified line (Box 
3) by one 

~ 

-{

fO Conn. (72) -9 
Re;admore block~; of -

routine to tape image 

I _ 
Preset address for 
next line to be modi­
fied (Box 3) to ad­
dress of first line 
in tape image 

NO 



Is the number of modi­
fied lines not yet trans­
ferred to segment image 

equal to zero? 

NO 

Advance segment image ad­
dress (Box 5) by the total 
number of words just 
transferred 

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

Obtain segment 
image address 
from Box 5 and 
preset in Box 6 

Transfer fixed constants 
and/or modified lines from Box-6 
tape image to segment 
image on drum 

Decrease number of fixed 
constants to be transferred 
to segment image (Temp 0) 
by number just transferred 

NO 

To Conn. (72) 
Read more-blocks of 
constants to tape 

Is number of fixed constants 
not yet transferred to segment 
image greater than full tape image 

image load? 

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) 
by number of words 
in full tape image 
load 

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

NO 

Obtain segment 
YES image address 

from Box 5 and 
preset in Box 7 

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



. ----" 
I 

Obtain segment 
image address from 
Box 5 and preset 
in Box 8 

Advance segment image address 
(box 5) by number of words 
in tape image to be trans­
ferred to segment image 

Box-8 

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 
from "Q" register 
to output line 

Is op. code of wor 
to be modified equal 
to 17,22,45,56,61,63, 
75,76,or 77 octal? 

Is op. code of word 
to be modified equal 

05,14, or 57 
octal? 

Yes imp-lies only "v" 
address to be modified 

Yes implies neither 
address to be modified 

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

@: 
Modified "~:Jd­
dress to "u" of 
output line 

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

Yes implies only "u" 
address to be modified 

Modified "v" ad­
dress to "v" of 
output line 
~ & -V 



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

Is address to be modified 
an address relative to 1000 ? 
i. e. 1000S ~ address ~ 7777a? 

Yes implies no 
modification 

Is 21000S ~ Yes implies 
address to be modi- t----------'iil'l. 

fied ~ 21777S? 

NO 
Is address to be modi-

fied 22 ___ .23 ___ ,24 ___ , 
25 ___ .26 ___ • or 27--_ 
. callword? 

YES 

Is 30000S ~ ad­
dress to be modified 

~ 37777S? 

Yes implies no 
modification 

YES 

Is address to be 
modified 60 - -­

callword? 

NO 

Is 11000S ~ ad­
dress to be modified 

~ 17777S? 

NO 

Is address to 
be modified 20 __ _ 

callword? 



....... 
Is address to 

Ibe modified 
Is address to 
be modified 

62 - - -callword? 

Is address to 
be modified 

63- - -callword? 

Is address to be mOdifiecy 64---, 65 ___ , or 66---, ~ 
callword? ~ 61- - -callword? 

Is address 
to be modified 
71---ca 11 word? 

NO 

Is 720008 < ad­
dress to De modified ....----301 
~ 74777? 

Yes implies 
no modification 

Is address 
to be modified 
76--- callword? 

NO 
Is address 

to be modified 
75_-- callword? 

o 

address to 
be modified 
70--- callword? 

YES 

Must be 77 __ _ 

callword 

NO 

Is address to 
be modified 
7 ___ ca llword? 



Modify 
relative 
address 

Subtract 10008 from 
address relative to 
10008 to get loca-
tion within routine 

Modify fixed 
constant 
callword 

Subtract 200008 from 
20___ callworo to 

62 t----iM get location wi thin 
fixed constant region 

Add base object program 
running address of routine 
in this segment (Input 1) 
to form absolute address 
in "u" of "A" register 

Add base object program run­
ning address of fixed con­
stant region for routine in 
this segment (Input 3) to 
form absolute address in 
"u" of nA" 

Modify 
relative con­
stant callword 

Subtract 100008 
from 10 ___ callword 

61~..L.-.~ to get location 
within relative 
constant re ion 

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 
temporary 
callword 

Subtract 600008 from 
60--- callword to get 

63~~~location within fixed 
temporary region 

Add base object program running 
address of fixed temporary 

~_-I region for routine in thi s seg­
ment (Input 4) to form absolute 
address in "u" of "A" 



Modify callword for 
. dummy v.ariable or 
function in sub­
program 

Add base obj ect program run,y . 
ning address of function \\!Xlt 
input region (constant) to . 
form absolute address in 
"u" of "A" 

Mask two least signi­
ficant octal digits 

64 I-""--~ from 61---. 63-__ or 
76--_callword to get 
location within pseud 
operation input region 

:Modify function 
or non-subscripted 
variable callword 

Add base object program 
running address of pseudo 
operation input region 
(constant) to form absolute 
address in "u" of "A" 

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

octal digits from 64 ___ • 
66t--,+--~65--,-. or 66 ___ callword to 

get location within non­
subscripted variable region 

Modify work­
ing temporary 
callword 

Subtract 700008 from 
70 ___ callword t9 

68..--~~ get location within 
working temporary 
re ion ,---------' 

"u" of "A" 

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" 

Mask two least SignificanJ 
octal digits from 62 __ _ 
callword to get location 
within function input 
region 

Modify 
constant 
callword 

Subtract 670008 from 
67---callword to get 

67 ~'--~ location wi thin ob­
ject program constant 

_pool 

Add base object program 
running address of constant 

~---I pool (fixed locat:ion 00010) 
to form absolute address 
in "u" of "A" 



Modify callword used to 
reference fixed locations 
010008 thru 017778 

Modify callword for 
routine or subscriptoo 
variable 

Box-lO 
Subtract 70000

8 
from 71 __ _ 

69~~~callword to form an abso- ~~~ 
Is callword in 

1\..----L.~Op. Fi Ie III for 
NO TYPE: ALARM 11 

I-----~ COMPlLAT~f)N 
lute address within the 
range 010008 thru 017778 
in "u" of "A" 

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

Transfer interpret instruction to 

this segment? 

YES 

INCONSISTENCY 
(etc) 

reference another segment, from word YES Is word following call­
following callword in Ope File III, ~~~ word in Ope 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. fr.om word fol­
lowing callword in Ope File III to 
"u" of "A" 



...... 
-l 
o ...... 

(LC) Subroutine to count blocks of Library (Fixed or Standard) Processed 

Switch 

" 

--~---

" , 
~ 

Obtain number of blocks of cur­
rent library tape to be read or 
moved forward, from codeword in 
input to Tape Handler 

Add number of blocks to stored EJ 
"move backward" codeword for current 
library tape. Codeword used to 
reposition tape at beginning of 
library 

Count by-passed when processing generated routines 
~------~~------------------.--~ 

(PC) Subroutine to Count Blocks on Object Program Tape 

C
'preset 

on 
tape 

~; 71 
~'!.Y " " , 

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

12 Advance count of blollis 
on object program 
tape by number of 
blocks to be written 

Type: WARNING, OBJECT 
PROGRAM ON SERVO­
WILL EXCEED 2500 
BLOCKS. ATTEMPT 
BEING MADE TO CON­
TINUE COMPILATION. 

YES 

NO 
Routine b - assed after warning 

+---..--v 
~-----~ 

Set switch 

(]to @ 



(IR) Input Routine 

tape 

Codeword to tape handler 
NO to read remaining blocks 

of routine from current 
tape to tape image 

To Conn. (70) 
Read and count - -
blocks from 

YES 

Codeword to Tape Handler 
to read full image load of 
routine from current tape 
to tape image 

(NR) Subroutine to Build Sentence Number List 

Mask three least significant 
octal digits from library 
routine callword in Temp 
26 

Add initial address of Library 
List to get address in list for 
XS3 name of Library Routine 
associated with callword 

----I 

I 

NO 

Decrease number of blocks 
of routine remaining to be 
read (Temp 2) by number of 
blocks in tape image 

Set current tape 
image limit to 
number of lines in I-----...::~ 

full image load 

Is XS3 name 
Library Routine al-
ready in Library I---~ 

List in core? 



Transfer XS3 name of Li­
brary Routine from sixth 
'line of tape image to 
:Library List in core 

Callword 
for routine 

YES 

NO 

Set switch 

to by-pass this routine 

Transfer Library List 
from core to sentence 
number List on drum 

Must be call­
word for pseudo 
op., i. e. 4---­

CW 

-----pES 
@ 

Mask two least signifi- Add base address of psuedo Transfer XS3 sentence num-

~ 
cant octal digits from 

~ 
OPe region in Sentence Num-

pseudo OPe callword ber Li st 
list for 
sociated 

Obtajn base address of region in 
Sentence Number List for sentence 
numbers associated with 22 ___ ,26 __ _ 
or 27 ___ callwords 

to get address in 
sentence number as-
with callword 

~ 
ber for pseudo OPe from sixth 
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___ 80 
callwords 



Obtain base address of 
region in Sentence Number 
List for sentence numbers 
associated with 25 ___ callwords 

Add three least significant octal 
digits of callword to get address 
in Sentence Number List for sente~ 
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 
greater than the 

NO Divide number of lines 
by 170 octal to ob­
tain number of full 
blocks 

number of 

YES 

Zetoize 

block count 

Advance block 
count by one 

Decrease line 
count by 1708 

Is there a 
remainder? 

NO 

YES 

Advance block count 
by one to count 
partial block 

Transfer number of 

I--~~blocks to ttv" of "A" 

All blocks 
counted? 

YES 

NO 



PROCESSOR REGIONS 

RE TN20 Servo Indicator 
RE TH21 Tape handler 
RE UP421 Uniprint 

RE BR537 
RE CK653 
RE CL701 
RE CM715 
HE CN740 
RE CP753 
RE CQ1004 
RE CR1033 
RE CS1065 
RE CTll17 
RE CUl134 
RE CVl174 
RE CW1226 
RE CX1251 
RE CY1310 
RE CZ1350 
RE DA1401 
RE ££1424 
RE PC1433 
RE IR1444 
RE NR1460 
RE BC1521 
RE FC1536 
RE RC1570 
RE TC1627 
RE TL1660 
RE T01667 
RE LV1712 
RE MR1724 
RE MS1751 
RE MT2001 
RE MU2040 
RE MC2056 
RE MD2105 
RE MI2131 
RE TS2140 
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RE LL2240 
* RE T13240 
* RE FA4200 

RE DD40l0l 
RE ND42 102 
RE nI46202 

RE IL740 
RE FL3600 
RE BL4540 

RE IB4 
RE BB24 

RE PB4705 

RE 114200 

RE F16l0 
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 ., II = 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. 
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o 
1 
2 
3 

4 
5 
/ 
o 
7 

10 

11 

12 

13 

14 

15 

16 
17 

20 

21 
22 

23 

24 
25 

IA CK 
MJ 0 
TP 5 
QT FC5 
ST FC3 

QJ CK6 yes 
TV RC27 
AT £OTT,A yes 
\!o.J vI\.l.V 

TV RC3l 
LA LV6 

AT TC26 

LQ LV7 

LQ LVII 

TP TS22 

TP FC30 

TP 12 
QT FC5 

RS RC17 

SP TN 
ZJ CK23 

RA T06 

RP 20012 
RA TC17 

CA CK26 

Processor 

ZAIO 
Q 
A 
TS22 

CK5 no 
CM22 
£oK"" no v I 

CN12 
6 

TC26 

6 

6 

TS14 

1513 

Q 
1525 

TS25 

o 
CL 

FC3l 

CL 
TN 

1707 

Begin Processor 
Exi t ~ Unicode Service Routine 
Library Indicator Word ~ Q 
11= Library routines in problem~Av 
11= Library routines in problem~''V'' 
of temp. 
Fixed library re~ired? 
Set switch®-?~ 
Standard library required? 
Set swi tch @-+ @ 
# blks in buffer~ tape codeword 
position 
Form codeword to write full buffer 
load on object program tape 
# blks in tape image ~ codeword 
position 
Limit 11= blks object program tape 
~codeword position 
11= Library routines - I ~ library 
list index 
Preset count blks. binary tape 
~Max. 11= blks. initialization 
Segment image address ~ Qv 
Segment image address ~ "v" of 
temp 
Drum add. for seg. - Run. add. seg. 
= Drum add. corres. to loc. zero 
Servo layout indicator 
(A) = zero =::=> 5 servo s ; (A) -:f zero 
=::=> 7 servos 
Set Object program servo 11= = 6 
~ printout 

Setup tape codewords for 7 servo 
layout 



IA CL 

@ 0 TP TC14 TH3 
1 RJ TH2 TH Read 1 blk.Op. File III (servo 5) 

~ File image 
2 TP FA A 1st word Ope File III image ~ A 
3 EJ TLl CL6 yes 1st word = File l:::. 3? Yes~entry 

label blk. for new segment 
4 EJ TL DA 1st word = zzzzzz? Yes~End tape 

blk; End processing 
5 MJ 0 BR12 Alarm 10 

® 6 RP 17777 CLIO 
7 TP FC DI 

10 RP 17777 CL12 Zeroize 277758 word segment image 
on drum to allow for possible 3 

11 TP FC DI7777 core hank running segment. 

12 RP 17777 CM 
13 TP Fe DIl7776 

CA CL14 
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IA CM 

0 TV RCI CS31 Set swi tch ~~~ 
1 TV RC32 CV31 Set switch E ~ E 
2 TV RC32 CW2 Set switch J ~~ 
3 TV RC20 LCI Set swi tch (£)~® 
4 TP TS22 TS15 # Library routines in problem 

- 1 ~ Segment Index 
5 TP TC22 1516 Set current tape codeword to 

read [nJ blks. Gen. tape 
6 TP TC20 T517 Set current tape codeword to 

read 1 blk. Gen. tape 
7 SP LV7 0 

10 AT TC22 TS20 Set current tape codeword to 
read full image load Gen. tape 

11 TP TC17 TS21 Set current tape codeword to 
read move forward [n] blks. 
Gen. tape 

® 12 RJ CR CQ Read Ope File III ~ image and 
process generated routines 

13 TP TC23 TH3 } 14 RJ TH2 TH Rewind generated routine tape 
15 TV RC24 CS31 Set swi tch $ =~ 
16 TV RC33 CV31 Set swi tch ~ E2 
17 TV RC33 CW2 Set switch ~~@ 
20 TV RC21 LeI Set switch ~~ 
21 TV RC25 CR6 Set switch C ~@ 

Fixed r2 MJ 0 [CN2] 
Library CA CM23 
Switch 
® 
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IA CN 

0 TP TC2 TH3 } Move servo 1 backward to beginning 
1 RJ TH2 TH of fixed library 
2 TP TC3 TC2 Reset move backward codeword 

~ zero blks. 
3 TP RC22 LC4 Set to count blks fixed library 

processed 
4 TP TC5 TS16 Set current tape codeword to read 

en] blks fixed library 
5 TP TC4 1'517 Set current tape codeword to read 

1 blk fixed library 
6 SP LV7 0 
7 AT TC5 TS20 Set current tape codeword to read 

full image load fixed library 
10 TP TCI TS2l Set current tape codeword to 

move FW en] blks 
11 RJ CR CR27 Process fixed library routines 

SWitCh} 
@ 12 MJ 0 [CP2] 

CA CN13 
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IA CP 

® 0 TP TS23 TH3 Move backword library tape 
1 RJ TH2 TH (servo 2) to library routines 

entry label. 
2 TP TC7 TS23 Reset move backward codeword ~ zero 

blks 
3 TP RC23 LC4 Setup to count blks of library tape 

processed 
4 TP TC12 TS16 Set current codeword to read [N] 

hlk~ lih~~~v tHnp 
~ - .- - - - - - - - J - - r -

5 TP TClO TS17 Set current codeword to read 1 
blk. library tape 

6 SP LV7 0 
7 AT TC12 TS20 Set current codeword to read full 

image load library tape 
10 TP TC6 TS2l Set current codeword to move [N] 

blks. library tape 
11 TP Tell TH3 
12 RJ LC LCl Read 2 b1ks library tape 
13 TP TI A 1st word library routines entry 

label ~A 
14 EJ TL4 CP16 Label =~~L I B~~ (i.e. library 

tape positioned properly) 
15 MJ 0 BR7 Alann 7 

® 16 RP 30170 CP20 } Transfer 1st block library routines 
17 TP TI170 TI from 2nd blk~ 1st block tape image 
20 RJ CR CRI Process STANDARD LffiRARY ROUTINES 

Swi tChJ2l MJ 0 [CP22] 
® 22 TP 5 Q 

23 QJ CP24 yes CP25 no Fixed library required? 
24 TV RC26 CM22 Set switch ®~® after 1st seg-

ment 
25 QJ CP26 yes CP27 no Standard library required? 
26 TV RC30 CN12 Set switch@~® after 1st seg-

ment 
27 TV CP30 CP21 By-Pass preceding setups after 1st 

segment 
30 MJ 0 CX 

CA CP31 
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IA CQ 

@ 0 SP FA3 0 # words Ope File III~ Au 
1 SA FCI 0 Add j=2 to # words Ope File III to 

fom jn 
2 TU A MU2 j n to search Ope File III ~ "RP" 

in Add. mod. rtn. 
3 TU A CR14 jn to search Ope File III ~ "RP" 

in processor 
4 TP FA6 1'57 # lines in preface ~"u" of Temp. 
5 TP FA2 TSIO Segment No.~Temp. 
6 TP FA4 TS12 # lines statements and routines + 2 

TStl 
--.+Temp. 

7 TP FAS Address for tIP" jump to n$,xt seg-
ment ~Temp. 

10 SP FA3 25 # words Ope File ITT ~ "v" of Al 
11 LT 0 A # words Ope File ITT ~ Ar 
12 DV FC2 Q # words Ope File 3/1708 = # full 

blks. Ope File III 
13 ZJ CQ14 yes CQ15 no Is there partial blk? 
14 RA Q FC3 Adv. # blks. by 1 to count partial 

block 
15 SP Q 25 # blks. Ope File III ~ A in tape 

codeword position 
16 AT TC15 TH3 Codeword to read [N] blks servo 

5 ~ tape handler 
17 RJ TH2 TH Read Ope File III from servo 

@ 
5 ~Op. File III image 

20 TP 'IC2l TH3 Codeword to read 3 blks Gen. rtn. 
tape (4 or 7) ~ tape handler 

21 RJ TH2 TH Read 2 label blks and 1st blk. gen. 
rtns ~ tape image 

22 TP TI170 A 1st word of 2nd label blk ~ A 
23 EJ TL2 CQ25 yes Label =~SUBRO? (i.e. gen. rtn. 

tape positioned correctly?) 
24 MJ 0 BRII Alarm 9 
25 RP 30170 CRI } Trans. 1st blk. gen. rtns. (incl. 
26 TP TI360 TI prelude,) from 3rd blk. --+ 1st blk. 

tape image 

CA CQ27 
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IA CR 

0 MJ 0 [30000J 
@ 1 TF TI Q 1st word tape image ~ Q 

2 QT MC13 A Ope code ~ A 
3 ZJ CR no CR4 yes Ope code = O? No =>end of fixed 

library, gen. rtns, or lib. rtns. 
4 QT FC5 TS6 # lines prelude and routine ~Temp. 
5 QT Me TS26 Routine callword ~ Au and Temp. 4 

§.wi tch r 6 RJ NR [NR17] Sentence number for routine ~ sen-

~ 
J tence number List 

7 TP 'lS6 A # lines pre lude and routine ~ Av 
10 RJ Be OCl # blks. prelude and routine ~ Av 
11 SS FC3 25 # blks. prelude and routine-l~ Au 

in codeword position 
12 TP A TS2 # blks. prelude and routine-l 

~ Temp. 3 in codeword pOSition 
13 SP TS26 0 Routine callword --+ Au 
14 RP [30000] CR24 No => move past routine ~ 1st blk. 

next routine 
15 EJ FA CR16 Callword in Ope File III? 
16 SN Q 17 -jn + r ~Au 
17 SA CR14 0 +r ~Au 
20 SA CR15 0 Address of word following callword 

in ·Op.File III ~ Au 
21 TD A CR22 Address of word following call word 

in Ope File III ~ NI 
22 TP [30000] A Word following call word ~ A 
23 TJ MC23 CS no Word following ca1lword flIP" inst? 

(i.e. 14-00000-00000 > (A)?) 
® 24 SP TS2 0 # blks prel. and rtn-I ~Au in 

codeword pOSition 
[NJblks. 25 AT 'IS 21 TH3 Codeword ~ move forward 

routine (gen. or lib.) tape 
26 RJ LC LCI Move past routine and count blks 

@ 
moved 

27 TP TS17 TH3 Codeword to read 1 blk routine 
(prelude blk.) --+ G.T.H. 

30 RJ LC LCl Read 1st block of next routine 
~ tape image 

31 MJ 0 CRI 
CA CR32 
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General Setup for Routine Modification 

IA CS 

@ 0 TP A Q Word following callword in Ope 
File III~Q 

1 QT FC5 TS3 H.S.S. running add. rtn. to be mod-
ified ~ temp 3 

2 LT 10017 MIl U.S.S. running add. rtn. to be mod-
ified~input mod. rtn. 

3 QA K; MI6 H.S.S. running add. + # lines in 
rtn. ~ "u" of temp. 

4 TP TI2 Q 3rd word or prelude~ Q 
5 QT FC4 TS # fixed constants ~ temp. 0 in flv" 
6 LQ Q 6 # relative constants ~ Qu 
7 QT MC2 MI2 # relative constants ~ mod. rtn. 

input 
10 LQ Q 11 # fixed constants ~ Qu 
11 QT MC2 MI3 # fixed constants ~ mod. rtn. input 
12 LQ Q 11 # fixed temporaries ~Qu 
13 QT N£2 MI4 # fixed temporaries ~mod. rtn. 

input 
14 LQ Q 11 # working temporaries ~ Qu 
IS QT MC2 MIS # working temporaries ~ mod. rtn. 

input 
16 SP MI6 0 Last address in running rtn. + 1 

~Au 

17 ST MIS MIS Initial running add. working temps 

@ 
~ input mod. rtn. 

20 ST MI4 MI4 Initial running add. fixed temps 
~ input mod. rtn. 

21 ST MI3 MI3 Initial running add. fixed constants 
~ input mod. rtn. 

22 ST MI2 MI2 Initial running add. relative con-

@ 
stants ~ input mod. rtn. 

23 RA TS3 RC17 Form drum image address of modified 
routine ~ "v" of temp 3 

24 TP TIl TSI No. lines subject to add. mod. 
~ temp 1 (counter 1) 

25 TP RC34 CU Preset add. 1st line to be modified 
~ 7th line tape image 

26 TP RC3 CU4 Preset add. for 1st modified line 

® 
~ 1st line tape image 

27 TV TS3 CU26 Preset drum image add. for rtn. to 
be modified 

30 TP LV LV2 Set current image limit --+ 1 blk. 
Setup J31 MJ 0 [30000J 
Switch CA CS32 

@ 
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Special Setup For Library Routine Modification 

IA CT 
@ 0 TP TI6 r\ Entrance line of library rtno v. 

~ Add. mod. rtn input 
1 RJ MR MRl Modify entrance line 
2 TP MI T16 Modified entrance line ~ routine 

heading 
3 RA T14 T13 # inputs + # outputs 
4 AT FCII T14 # lines in lib. rtn hdg. (3) + # 

inputs + # outputs ~ Av 
c:. AT rnA rnA Llnu ~rlrl ~n~ n~v+ mnrl~~~~rl l~n~ hu v n..L VU"':I: VU"':I: ~yv • u""'...... ..LV~ ...... " .... ~" au.u ................ ,&,"'....... .....A..& ... ....,. AI,J 

# inputs + # outputs + 3 
6 RS TSl T14 Decrease # lines subj. to add.mod. to 

exclude hdg.and inputs and outputs 
7 LA T14 17 # inputs + # outputs + 3 ~ Au 

10 AT RCI CT13 Setup jn of repeat to move hdg. 

® 
~ Beginning tape image 

11 RA CO T14 Adv. add of next line to be modified 
to skip hdg. + inputs + outputs 

Switch J 12 RJ NR [NRl] Library routine name ---;. sent. no. 

~ 13 1 
List 

[0 30000 30000] 
14 TP T16 Tl Move routine heading to beginning 

of tape image 
CA CT15 
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Process Lines Of Routine To Be Modified 

IA CU 
© 0 TP [30000J Q Line to be modified ~Q 

1 QT MC13 A Ope code of line to be modified 
~A 

2 EJ FC12 CU7 Ope code = 10? => increment last 
modified line by (u and v) 

3 RJ MR MRl Modify line 
4 rp MI [30000] Modified line ~ tape image 
5 RA CU4 FC3 1 in "v" adv. ~ add. for next mod-

ified line 
6 MJ 0 CU20 

@ 7 5P CU4 0 Address for next modified line 
~Av 

10 EJ RC3 CU13 Add. next mod. line = 1st line tape 
image? Yes=>last mod. line on drum 

11 55 FC3 17 H.5.5. address last line modified 
~ Au 

12 MJ 0 eU15 
13 5P CU26 0 Address of line following last mod-

ified line on drum ~ Av 
14 55 FC3 17 Drum address of last line modified 

~Au 

15 TU A CU17 
16 R5 Q FC12 "u" and "v" of "10" line ~ Q with 

17 RA [30000J 
zero Ope code 

Q Add contents of "un and ttv" of "10" 
line ~ last modified line 

@ 20 RA CO FC13 1 in Mutt adv. ~ address of next 
line to be modified 

@ 21 TJ LV2 CU33 no Was this last line in current 
image load? 

22 R5 CU4 RC3 Determine # modified lines ~Av 
23 SA FC14 17 Form jn of repeat to transfer mod-

ified lines ~ drum image 
24 TO A CD25 Preset jn of repeat 
25 RP [30000] CU27 } 26 TP TI [30000] Transfer modified lines --+ drum 

image 
27 RA CU26 CU4 Adv. add. in drum image by # lines 

transferred 
30 RJ ffi ffil Read more lines of gen. routine 

~ tape image 
31 TP RC2 CD Preset address next line to be 

modified~ 1st line tape image 
32 TP RC3 CU4 Preset address for next modified 

@ 
line -+- 1st line tape image 

33 IJ TSI CU Have all lines subject to address 
modification been processed? 

34 SP CU4 0 Address for next modified line in 
tape image ~ Av 
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35 ST RC3 TS4 # modified lines not yet trans-
f erred to drum -;> temp 

36 SP TS 0 Number of fixed (unmodifiable) 

37 ZJ cv no CW yes constants ~Av 
Number fixed constants = zero? 

CA C040 
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5 

6 

7 

10 

11 

12 
13 

14 

15 

16 
17 

20 

21 

22 
23 

24 

25 
26 

27 

@) 30 

~i tch J 31 

IA GV 

SP LV2 0 
SS GU 25 

LT 0 A 

TJ TS GV5 yes 

SP TS 0 

TP A TS5 

SP TS4 0 

ZJ GVIO no GV20 yes 

TO GD GV17 

TV CU4 

SP TS5 
AT RG4 

RA 1'54 

TO RC2 

[RP [30000] 
TP [30000] 

TP 'lS5 

TO CU 

SP TS4 
AT RCS 

TV GD26 

[RP [30000] 
TP [30000] 

RA GU26 

CV17 

17 } 
CV16 . 

TSS 

CV26 

CV22] } 
[30oo0J . 

TS4 

CV26 

17 
CV25 

CV26 

} 

CV27] .} 
[30oo0J 

TS4 

RS TS 

ZJ CW3 no 

TS5 

[30000] yes 

CA GV32 
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Limit for current image load-?A 
Form # lines in image not processed 
-7 ttv" of Al 
Form # lines in image not processed 
~Av 
# fixed constants > # lines in 
image not processed? 
# fixed constants (all const. for 
rtn) ~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 
-7 temp. 
Preset Add of 1st line to be trans. 
to drum~lst 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 



1A CW 

0 TP TS4 1'5 # modiiied lines yet to be trans-
ferred ~ TS 

1 SP TS4 17 

iitCh] 2 ZJ CW7 no [30000J yes # Modified lines yet to be trans-
ferred = zero? 

3 RJ m ml Read more fixed constants from gen. 
tape ~ tape image 

4 SP LV3 0 # lines full image load ~ Au 
c::. <J1T <J1C rllT, A yes 

# fixed constants yet .... - 1-.. ..... ......... _ ......... 
V .Lu .LoJ \.JII~'"::I: l.U lit; l..Ldlli> • 

> full image load? 
6 SP TS 17 # fixed constants yet to be trans. 

~Au 

® 7 AT RC6 CWl2 Preset jn of repeat 
10 TV C026 CW13 Preset available drum image address 
11 RA CU26 TS Adv. drum image address by # lines 

to be transferred 
12 [RP [30000] CR27J } Transfer remaining modified lines 
13 TP TI [30000J or fixed constants ~ drum image 
14 TV CU26 CW20 Preset avail. drum image address 
15 RA CU26 LV3 Adv. drum image add. by # lines 

full image load 
16 RS IS LV3 Reduce # fixed constants by # lines 

full image load 
17 RP 1L30000 CW3 } 20 TP T1 [30000] Transfer full image load fixed 

® 
constants ~ drum image 

21 1J TS15 CR27 no All library rtns for problem proc-
essed this segment? 

22 MJ 0 CX ~ End segment 
CA CW23 
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IA CX 

0 RA TSII RCl7 Initial add. drum image + add. of 
"IP"jump to next seg. ~ temp. 7 

1 TV A CX3 Preset drum image address for "IP" 
instruction 

2 TP FAI A "IP" Jump to next segment from 2nd 

[30000J 
word Ope File III ~ "A" 

3 AT FC3 Add one to "v" address and transfer 
"IP" to drum image 

4 TP TL5 TI 5EGMEN ~ 1st word in segment label 
block 

5 TP TL6 TIl T~~~~~~2nd word in segment 
label block 

@ 6 SP TSlO 25 Octal segment no. ~ "v" of "A" left 
7 LT 0 TI2 Octal seg. no. ~ "v" of 3rd word 

in seg. label block 
10 SP 1'57 71 # lines in Preface ~ "v" of "A" 

right 
11 TP A TI7 # lines in Preface ~ tlv" of 8th 

line seg. lab. blk. 
12 DV FC2 TI3 # lines in Pref. (term.)/1708 = 

full blks term. --+ 4th line seg. 

CX14 yes CX15 no 
lab. blk. 

13 ZJ Is there partial block? 
@ 14 RA TI3 FC3 Adv. # blks. Termination by one to 

@ 
count partial blk. 

15 SP TI7 0 # 1 ines in preface ~ Av 
16 AT TS12 TSI # lines in Preface + # lines stmts 

} 
and routines + 2 ~temp 2 

17 DV FC2 TI4 # full blocks segment+Preface 

@ 
~ 2nd thru 5th o~tal digit po-

20 LQ TI4 25 sitions of 5th line seg. lab. blk. 

21 TP A TIS # lines partial blk. seg. + Pref. 
--+ "v" of 6th line seg. lab. blk. 

22 TP TS25 A Seg. image address ~ A 
23 AT TSI 155 Seg. image add. + # lines seg. + 

Pref. = add. line after Preface 
~ 24 S5 TI7 17 (A) - # lines Pref. = Pref. Exit 

add. ~ Au 
25 SA TS5 0 Add. line following Pref. --:;. Av 
26 55 FC20 0 (A) - 2 = Pref. Ent. add. ~Av 
27 AT FC17 TI6 "RJ" inst. to execute Preface 

@ 
~ 7th line seg. lab. hlk. 

30 5P TI5 17 # lines partial blk. seg. + Preface 
~Au 

31 ZJ CX32 no CX34 yes # lines partial hlk. seg. + Preface 
=zero? 
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32 SA rp~c::. £\ Address of line following preface ....... 0..1 v 

~ Av 
33 ST TI5 TI5 # lines partial blk. seg. + pref. 

in "u" and H.S.S. part. blk. in "v" 
~6th line seg. lab. 

34 TP TI4 TS2 # full blks. seg. + pref. ~ temp. 

@ 
in codeword position 

35 RP 10160 CY 
36 TP TL TrIO z ts --;a. lines 9-120 of segment label 

blk. 
CA CX37 
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IA CY 

0 SP T13 25 # b1ks. in pref. (term.)~ A in 
codeword position 

1 AT TC15 TS Codeword to read Termination from 
tape ~ Temp~. 

2 AT FC7 TH3 Adv. by 1 to include Ope File III 
end entry blk. 

3 RJ TH2 TH Read Preface and/or Ope File III 
end entry b1k.~ File image 

4 TP FA A 1st word Fi Ie image ~ A 
5 EJ TL3 CY7 1st word = END~OF? (i.e. tape posi-

tioned properly) 
6 MJ 0 BR12 Alarm # 10 

@ 7 RA TS7 FC15 Add 30000 to # lines in Preface 
~ Au 

10 TU A CY13 Preset "un of repeat 
11 RA TS12 RC35 # lines stmts. and rtns + 2 + drum 

add. init. stmt. = drum add. Preface 
12 TV A CY14 Preset drum add. for Preface 
13 RP [300001 CY15 } 
14 TP FA170 [30000] Preface ~ Drum image 
15 RP 30170 CY17 } 16 TP TI 01 Segment label block ~ drum image 

@ 17 RA TSl FC2 Adv. # lines segment by 1708 to 
count label blk. 

20 TU RCII CY26 
@ 21 SP LV5 0 # lines in buffer (tape image + 

CZ17 yes 
fi Ie image) ---+ Av 

22 TJ 151 # lines segment remaining > full 
buffer load? 

@ 23 SP 1Sl 17 
24 AT RC7 CY25 Form jn of repeat ~ NI 
25 [RP 30000 CY27] } 26 TP [300001 TI Segment + seg. label blk.~ buffer 
27 TP MC Q "un mask~Q 
30 QT DIS Q # lines partial blk. seg. + Pref. 

~ Qu and Au 
31 ZJ CY32 no CZl yes # lines partial blk. seg. + Pref. 

= zero? 
32 TP RClO A } 33 ST Q CY36 Form "RP" to fill rest of partial 

blk. wi th Z's 
34 TV RC3 CY37 Preset ttv" of "TP" to initial add. 

tape image 
35 RA CY37 TSl Adv. by # lines segment + label 

~ Add. for Z's in partial blk. 
36 RP [30000] CZ 
37 TP TL [30000] Z IS ~ fill remainder partial block 

CA CY40 
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1 

2 
3 

4 

5 
6 
7 

10 
11 

12 

13 
14 
15 

16 
17 

20 

21 
22 

23 

24 

25 

26 

27 

30 

IA CZ 

RA IS2 

RA TS2 

AT TC24 
RJ PC 

RJ TH2 

TP TS 
TP Q 
QT FC2l 

ZJ CZll no 
RJ PC 

RJ TH2 

SP 'IS 
AT TC25 
RJ TH2 

MJ 0 
TO CY26 

RP BL30000 

TP [30000] 
RA CY26 

TP TC26 

RJ PC 

RJ TH2 

RS TSI 

RS TS2 

MJ 0 
CA CZ3l 

FC7 

FC7 

TH3 
PCl 

TH 

Q 
TH3 
TS 

CZ16 yes 
PCl 

TH 

o 
TH3 
TH 

CL 
CZ2l 

CZ22 } 

TI 
LVlO 

TH3 

PCl 

TH 

LV5 

LV6 

CY2l 
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Adv. # full blks. seg. + Pref. by 
1 to count partial block 
Adv. # full blks. seg. + Pref. by 
1 to count seg. label block 
Codeword ~ tape handler 
Adv. and check count of blks. on 
Binary program tape 
Write remainder (or all) of segment 
on Rin~~v n~on~~m ~~np 
~ •• -_ ...... -.1 I"'-~~- ....... - .... I"'~ 

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 

Adv. 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 



IA DA 

@ 0 TP TC13 TH3 
1 RJ TH2 TH Rewind library tape (servo #2) 
2 TP TC16 TH3 
3 RJ TH2 TH Rewind corrected problem tape 

(servo #5) 
4 RP 10360 DA6 } 
5 TP TL TI 2 b1ks. of Z's ~ buffer 
6 TP TC27 TH3 
7 RJ TH2 TH Write 2 blks. of Z's on Binary 

~ 
program tape 

10 TP TC30 TH3 
11 RJ TH2 TH Rewind Binary program tape 

(servo # 3 or 6) 
12 RS TC2 TC3 # blks. fixed library advanced 
13 SS TC 0 # b1ks. adv. - total # blks. fixed 

DAIS no CK yes 
library 

14 ZJ (A) = Zero? Yes ~ servo 1 
positioned at listing phase setup 

DA20 + 
b1k. 

15 SJ DA16 -

16 TN A A # blks. to move forward --+ A 
17 TP Tel TC3 Replace move backward codeword 

by move fWd. CW 
20 AT TC3 TH3 Move forward or backward codeword 

~ G.T.H. 
21 RJ TH2 TH Position servo 1 at beginning list-

ing phase setup block 
22 MJ 0 CK 

CA DA23 
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Subroutine to Count Blocks of Library (Fixed or Standard) Processed 

IA LC 

~tChJ 
() UT () 30000 v 111.., V 

1 MJ 0 [30000J 

® 
2 TP TH3 Q Tape handler codeword ~ Q 
3 QT FC2l A # blks. current routine to be read 

or moved 
4 [0 30000 30000J Add # blks. to move backward code-

word for current tape 
5 RJ TH2 TH ~ tape handler 
6 MJ 0 LC 

CA I£7 
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Subroutine to Count Blocks on Object (Binary) Program Tape 

IA PC 
0 MJ 0 [30000J 

~itChJ 1 TP TH3 Q Tape handler codeword ~ Q 

@ 
2 QT FCI6 A # blks. to be written on Binary 

prog. tape ~ A 
3 AT ISI3 1513 Adv. count of blks. Binary prog. 

tape by # blks. to be written 
4 TJ LVII PC Limit # blks. > current # blks. 

Binary program tape 
5 TP TO UP3 Parameter~ Uniprint 
6 RJ UP2 UP Print warning 
7 TP PClO PCl 

10 MJ 0 PC 
CA PCII 
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Input Routine 

IA m 

0 MJ 0 [30000] 
@ 1 SP LV7 0 

2 TJ 152 IR7yes # blks. prelude and routine remain-
ing to be read > # blks. tape 
image? 

3 SP 152 0 
II I\m rnt"". ~ TH3 Codeword to read [n J blks. current ":l t\.L .L;:)lO 

routine tape~ tape handler 
5 RJ LC LCl Read remaining blks. current routine 

~ image 
6 MJ 0 IR12 
7 TP TS20 TH3 Codeword to read full image load 

current routine ~ tape image 
10 RJ LC LCI Read full image load current routine 

~ tape image 
11 RS TS2 LV7 
12 TP LVI LV2 Set current image limit ~ # lines 

full image load 
13 MJ 0 m 

CA m14 
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14 
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16 
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20 

21 

22 

23 
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26 

27 
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31 
32 
33 
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35 
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37 
40 

Subroutine to Build Sentence Number List 

IA NR 
MJ 0 
SP TS26 
LT 22 
QT FC4 
AT RC12 

SP A 

TO A 
TP TIS 
EJ [30000J 
TV Q 
TP A 

IJ 1'514 

TV RC36 

RP 31000 
TP LL 

TJ FC24 

TJ FC25 

TJ FC26 

TJ FC27 

LT 17 
QT FC22 
AT RC16 

[00 30000 

MJ 0 
TP RC13 

MJ 0 
TP RC14 
MJ 0 
TP RC15 
LQ Q 
QA FC4 

[0 30000 
MJ 0 
CA NR4l 

[30000] 
o 
Q 
A 
Q 

17 

NRlO 
A 
NR yes 
NR12 
[30000] 

NR no 

CT12 

NR } 
ND3l00 

NR30 yes 

NR32 yes 

NR34 yes 

NR30 yes 

Q 
A 
NR26 
30000] 

NR 
A 

NR35 
A 
NR35 
A 
25 
NR37 
30000] 
NR 

} 
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Library routine callword ~ A 

Add. for lib. rtn. nwne in lib. 
list in core ~ Qv 
Add. for lib. rtn. name in lib. 
list in core ~Au 

XS3 library rtn name ~ A 
Name in list? 

XS3 library name ~ library list 
in core 
Names of all library routines for 
problem in list? 
Set switch ©----+ @ to by-pass sent. 
no. routine 

Library list in core --:> sentence 
no. list on drum 
23000 > CW? Yes => pseudo Ope 
sentence 
25000 > CW? Yes =>subs. var. 
equation (NB ~ no routines with 
23- CW) 
26000 > CW? Yes==> nOD-subs. var. 
equation 
30000 > CW? Yes ===> statement of 
main program 
No ===> Pseudo Op. 

Form add. for pseudo OPe sent. no. 
XS3 sent. no. for pseudo Op 
~ sent. no. list on drwm 

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

Base add. for 24--- CW 

Base add. for 25-- CW 
CW~ Qv 
Form add. for sent. no. 
XS3 sent. no. ~ list 



Routine to Calculate Block Count from Line Count 

IA Be Input = number of lines in ttv'~ of 
"A"; Output: # blks~ in Av 

0 MJ 0 [30000J 
(@ 1 TJ FC6 BC6 yes 5518 > # lines to be converted? 

(i.e. # blks. <" 4?) 
2 DV FC2 Q # lines /1708 = # full blks.~ Q 
3 ZJ BC4 yes BC13 no Is there partial block? 
4 RA Q FC3 Adv. count of # blks. by 1 to count 

partial blk. 
5 MJ 0 BC 
6 TP FC Q Zero ~ Q 
7 TN A TS24 Complement of # lines to be con-

verted ~temp. 
10 RA Q FC3 Adv. count of blks. by 1 in "v" 
11 RA TS24 FC2 Adv. complement of # of lines by 

12 SJ BClO BC13 yes 
1708 All blks. counted? 

13 TP Q A # full blks •. ~ Av 
14 MJ 0 BC 

CA BC15 
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Fixed Constants 

IA FC 

0 0 0 0 
1 0 20000 0 
2 0 0 170 
3 0 0 1 
4 0 0 777 
5 0 0 77777 
6 0 0 551 
7 0 100 0 

10 0 0 7 
11 0 0 3 
12 10 0 0 
13 0 1 0 
14 0 0 30000 
15 0 30000 0 
16 0 7700 0 
17 37 0 0 
20 0 0 2 
21 07 77700 0 
22 0 0 77 
23 0 50000 0 
24 0 23000 0 
25 0 25000 0 
26 0 26000 0 
27 0 30000 0 
30 0 3000 0 
31 0 0 300 

CA FC32 
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Relative Constants 

IA RC 

0 0 0 DI 
1 RP 30000 CU33 D1 in "v" 
2 TP TI Q 
3 TP MI TI 
4 RP 30000 CV22 
5 RP 30000 CV27 
/ RP 30000 CR27 0 

7 RP 30000 CY27 
10 RP 10170 CZ 
11 0 DI 0 
12 0 0 IL Initial address lib. name list in 

core 
13 TP TIS ND 
14 TP TIS ND1000 
15 TP TIS ND2000 
16 TP TIS ND3000 
17 0 0 [DI170] Chged. by program to drwm add. for 

segment - H.S.S. add. for run. 
seg. 

20 0 0 LC5 
21 0 0 LC2 
22 AT TC2 TC2 
23 AT TS23 TS23 
24 0 0 CT D2 in "v" 
25 0 0 CR7 
26 0 0 CN Al 
27 0 0 CN12 A2 
30 0 0 CP Bl 
31 0 0 CP2l B2 
32 0 0 CR27 El 
33 0 0 CW2l E2 
34 TP TI6 Q 
35 0 0 DI170 Segment image address for first 

statement of segment 
36 0 0 CT13 

CA RC37 

1731 



Tape Handler Codewords 

IA TC 

0 0[0 017]00 0 # blocks of fixed library 
1 3[0 000]01 0 Move forward [n] blocks servo 1 
2 [4[0 000]01 0] Move backward codeword with count 

OOOJOI 
of fixed library adYanced 

3 4[0 0 Move backward [n] b1ks servo 1 
4 5[0 001]01 TI Read forward 1 b1k servo 1 
5 5[0 000~01 TI Read forward n b1ks servo 1 
6 3[0 000 02 0 Move forward n b1ks servo 2 
7 4[0 000]02 0 Move backward n b1ks servo 2 

10 5[0 001]02 TI Read forward 1 b1k servo 2 
11 5[0 002]02 TI Read forward 2 b1ks servo 2 
12 5[0 000]02 TI Read forward n b1ks servo 2 
13 1'>1() 000,02 0 Rewind servo 2 
14 5[0 001]05 FA Read forward 1 b1k servo 5 
15 5[0 000]05 FA Read forward n b1ks servo 5 
16 1\'0 000,05 0 Rewind servo 5 
17 3[0 000]04 0 Move forward [n] b1ks servo 4 or 7 
20 5[0 001]04 TI Read forward 1 b1k servo 4 or 7 
21 5[0 003]04 TI Read forward 3 b1ks servo 4 or 7 
22 5[0 000]04 TI Read forward n b1ks servo 4 or 7 
23 1 0 000 04 0 Rewind servo 4 or 7 
24 7 1 ~0]03 TI Write [n] b1ks servo 3 or 6 
25 7 1 OPO]03 FA Write en] b1ks servo 3 or 6 
26 7 1 OOOv03 TI Write full buffer servo 3 or 6 
27 7 1 «>2]03 TI Wri te 2 b1ks servo 3 or 6 
30 1,0 000 03 0 Rewind servo 3 or 6 

CA TC31 
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., 

Tape Labels 

TA TL .J.H. 

0 74 74747 47474 Z Z Z Z Z Z 
1 31 34463 00106 F I L E t::. 3 
2 01 65672 55451 ~ S U B R 0 
3 30 50270 15131 E N D ~ 0 F 
4 01 01463 42501 ~~ L I B ~ 
5 65 30324 73050 S E G M E N 
I-. 1-.1-. A1A1A lA1Al rr 1\ 1\ 1\ 1\ 1\ v vv V.LV.LV .LV.LV.L .L L...l L...l L...l L...l L...l 

CA TL7 
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Typeout 

IA TO 

0 0 TOl 22 
1 71 24545 03450 W A R N I N 
2 32 21010 15125 G t ~~ 0 B 
3 44 30266 60152 J E C T ~ P 
4 54 51325 42447 R 0 G R A M 
5 01 51500 16530 ~ 0 N ~ S E 
6 54 70510 10601 R V 0 ~ 3 ~ 
7 71 34464 60130 W I L L 6 E 

10 72 26303 02701 X C E E D 6 
11 05 10030 30125 2 5 0 0 6 B 
12 46 51264 56522 L 0 C K S . 
13 01 01246 66630 66 A T T E 
14 47 52660 12530 M p T ~ B E 
15 34 50320 14724 I N G 6 M A 
16 27 30016 65101 D E 6 T 0 ~ 
17 26 51506 63450 C 0 N T I N 
20 67 30012 65147 U E l:l c 0 M 
21 52 34462 46634 p I L A T I 
22 51 50227 77777 0 N . 77 77 77 

CA -T023 
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Limiting Values 

IA LV 

0 TP TI170 Q Limit for 1 blk image load 
1 TP II Q Limit for full image load II = 

TI + IL 
2 TP 30000 Q Limit for current image load 
3 0 0 IL 
4 0 0 FL 
,.. 

0 0 BL ;) 

6 0 BB 0 Shift to codeword position - # blks 
in buffer 

7 0 m 0 Shift to codeword position - # blks 
tape image 

10 0 BL 0 # lines in buffer 
11 0 PB 0 Limit # blks. Binary prog. tape 

(250110) in codeword position 
CA LV12 
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Address Modification Control Subroutine 

IA MR Input = word to be modified in Q 

~ 0 MJ 0 30000 
1 TP Q MI Word to be modified -+ Output line 
2 QT COC13 MI6 Opere code of word to be modified 

----+ temp. 
3 TP MI6 A Opere code of word to be modified 

~A 
4 RP 20011 MR6 } Ope code = 17, 22, 45, 56, 61, 63, 

75, 76, or 77 ~ only "v" address 
5 EJ ~3 MR17 to be modified } 
6 EJ M::22 MR Opere code = 05? 
7 EJ K;23 MR Opere code = 14? Neither address 

10 EJ 1\£24 MR Opere code = 57? to be modified 
11 TP MI Q Mutt of word to be modified ~ "uti 

of Q 
12 RJ MS MSl Modify 'IU" address (result in 

"u" of A) 
13 TU A MI Modified "u" address ~ output line 
14 TP MI6 A Opere code of word to be modified 

~A 

15 RP 20006 MR17 } Ope code = 31, 32, 33, 34, 54, or 
16 EJ M::14 MR 55 ~ only "uti address to be mod-

tiied. 
17 SP MI 17 "v" of word to be modified ~"u" 

of A 
20 TP A Q "v" of word to be modified ---+ "u" 

of Q 
21 RJ MS MSl Modify "v" address (result in "u" 

of A) 
22 LT 25 Q Modified "v" add.~ "v" of Q 
23 TV Q MI Modified "VII add.~ "v" of output 
24 MJ 0 MR 

CA MR25 
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Modify Address Subroutine 

IA MS 

(\ MJ A 30000 v u 

(@ 1 QT 1\£ A Address to be modified ~ Au with " 'I, and "v" = zero op. 
2 RP 30024 M02 No => 77--- cw. 
3 TJ MD MS4 Search list to determine modifica-

tion required 
4 MJ 0 MS No modification; address < 1000n 

~EXIT 
0 

5 MJ 0 MT Address relative to 10008 (i.e. 
10008 ~ address ~ 77778) 

6 MJ 0 MT3 10--- CW ; relative constant 
7 MJ 0 MS No modification; 110008 ~ address 

~ 177778 ~EXIT 
10 MJ 0 MT6 20--- CW; fixed constant 

® 11 MJ 0 i\5 No modification; 210008 ~ address 
S 217778 ----+ EXIT 

12 MJ 0 M02 22---, 23---, 24---, 25---, 26---, 
or 27--- CW 

13 MJ 0 MS No modification; 300008 ~ address 

14 MJ 0 
~ 37777 8 ~ EXIT 

MU2 4---, or 5--- CW. 
15 MJ 0 MT11 60--- CW; fixed temporary 

® 16 MJ 0 l\fr14 61- CW 
17 MJ 0 MT20 62--- CW 
20 MJ 0 MT14 63- CW 
21 MJ 0 MT24 64--. 65--, or 66--- GW 
22 MJ 0 Mr30 67--- CW 
23 MJ 0 MT34 70-- CW 

@ 24 MJ 0 MO 71--- CW 
25 MJ 0 MS No modification; 720008 ~ address 

~ 747778~EXIT 
26 MJ 0 MT20 75--- CW 
27 MJ 0 MT14 76-- CW 

CA MS30 
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IA MT 

@ 0 SS MD 0 Address relative 1000a-1000a = 
reI. 10c. in rtn. -+ Au 

1 SA MIl 0 ReI. 10c. in rtp. + base running 
add. of rtn. = abs. add. ~ Au 

2 MJ 0 MS 
(@ 3 SS MD1 0 10--- CW--100002 = reI. 10c. in reI. 

const. reg. -+ u 
4 SA MI2 0 ReI. 10c. + base running add. reI. 

const. reg. = abs. add.~Au 
5 MJ 0 MS 

@ 6 SS MD3 0 20--- CW--20OOOa = reI. 10c. in 
fixed const. reg. ~ Au 

7 SA MI3 0 ReI. loc. + base running add. fixed 
const. reg. = abs. add.-+ Au 

10 MJ 0 MS 
@ 11 SS MOI0 0 60-- CW - 60000a = reI. 10c. in 

fixed temp. reg. ~ Au 
12 SA MI4 0 ReI. 10c. + base running add. 

fixed temp. reg. = abs. add. ~ Au 
13 MJ 0 MS 

S 14 TP Mel Q Mask (2 digits of "UH) ~Q 
15 QT A A ReI. 10c. in pseudo Ope input reg. 

~Au 

16 SA MC26 0 ReI. loc. + base running add. 
pseudo Ope input reg. = abs. 
add. --+ Au 

17 MJ 0 MS 

~ 20 TP K:l Q Mask (2 digits of "UH) ~ Q 
21 QT A A ReI. 10c. in function input region 

-+ Au 
22 SA MC25 0 ReI. 10C. + base running add. func-

tion input reg. = abs. add. ~ Au 
23 MJ 0 MS 

@ 24 TP MC2 Q Mask (3 digits of "UH) --+ Q 
25 QT A A ReI. 10c. in non-subs. yare region 

~Au 

26 SA 7 0 ReI. 10c. + base running add. non-
subs. yare region = abs. add. 
--+ Au 

27 MJ 0 MS 
® 30 ST MD15 Q 67--- cw- 670008 = reI. 10c. in 

constant poo 1 ~ Qu 
31 SP 10 17 Base running add. constant pool 

--+ Au 
32 SA Q 0 ReI. loc. + base running add. 

constant pool = abs. add. ~Au 
33 MJ 0 MS 
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@ 34 S5 MDl6 0 70--- CW -700008 = reI. loc. in 
working temporary region~ Au 

35 SA MI5 0 ReI. loc. + base running add. 
working temp. reg. = abs. add. 
~Au 

36 MJ 0 MS 
CA MT37 
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IA MU 

@ 0 55 MD16 0 71- CW -700008 = abs. add. ~ Au 

@ 
1 MJ 0 MS 
2 RP [30000] BR13 No ~ alarm 11 
3 EJ FA MU4 Call word in Ope File III 
4 SN Q 17 - jn + r ~Au 
5 SA MU2 0 + r~Au 
6 SA MU3 0 Address of word following call word 

in Ope File III ~ Au 
7 TO A M010 

10 TP [30000] A Word following ca11word in Ope 
File ITT-+A 

11 TJ MC23 MU14 (A) = IP (14) command (i.e. flagged 
cross reference)? 

12 TP A MI IP (14) instruction to reference 
other segment -+ output 

13 MJ 0 MR Exit from add. modification routine 
14 SP A 17 H.S.S. running add. for referenced 

routine ~ Au 
15 MJ 0 MS Exit 

CA MU16 
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Modification Constants 

IA lOC 

0 0 77777 0 
1 0 77 0 
2 0 777 0 
3 17 0 0 
4 22 0 0 
5 45 0 0 
6 56 0 0 
7 61 0 0 

10 63 0 0 
11 75 0 0 
12 76 0 0 
13 77 0 0 
14 31 0 0 
15 32 0 0 
16 33 0 0 
17 34 0 0 
20 54 0 0 
21 55 0 0 
22 05 0 0 
23 14 0 0 
24 57 0 0 
25 0 FI 0 Base add. function input region 

= init. add. term. buffer 
26 0 PI 0 Base addn pseudo Ope input region 

= 13 lot add. term. buffer 
CA l\C27 
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IA MD 

0 0 1000 0 
1 0 10000 0 
2 0 11000 0 
3 0 20000 0 
4 0 21000 0 
5 0 22000 0 
6 0 30000 0 
7 0 40000 0 

10 0 60000 0 
11 0 61000 0 
12 0 62000 0 
13 0 63000 0 
14 0 64000 0 
15 0 67000 0 
16 0 70000 0 
17 0 71000 0 
20 0 72000 0 
21 0 75000 0 
22 0 76000 0 
23 0 77000 0 

CA MD24 
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Explanation of Modification Routine Inputs (MI) 

MID [0 D 0] OLltpU. t = modified word 
1 0 [30000] 0 H~S .. S,. running address for routine 
2 0 [30000] 0 Initial running address relative 

constant region 
3 0 [30000] 0 Initial running address fixed con-

stant region 
4 0 [30000] 0 Initial running address fixed temp-

r~AArv'\ 1 
orary region 

r:::. A A T_.!..L~ _1 -----.! --- _ ...]I ...]1__ _ _ _ ____ w_.! _. __ 
oJ V l..JVVVVJ v ~n~~~~~ runn~ny ~uur~~~ worK~ny 

temporary region 
6 0 0 0 Temp. 
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ISO 

1 

2 

3 

4 

5 

6 

7 
10 
11 

12 

13 

14 

15 

16 

17 

20 

21 

22 

23 

24 
25 
26 

Explanation of Temporary Storage Region (IS) 

o 0 

o 0 

o[x xxx] 00 

o 30000 

o 0 

o 0 

o 0 

o 30000 
o 30000 
o 0 

o 0 

o [x xxx100 

o 0 

o 0 

50 000 04 

50 

50 

30 

o 

o 

o 
o 
o 

001 04 

004 04 

000 04 

o 

o 

o 
o 
o 

30000 

30000 

o 

30000 

30000 

30000 

30000 

o 
o 
30000 

30000 

o 

[30000] 

[30000] 

TI 

TI 

TI 

o 

o 

o 

o 
o 
o 

1744 

# fixed constants wi th rtn. in "v": 
Codeword to read Termination then 
# blks. Term. in codeword position 
# lines subj. add. modification in 
"v·t 

; # 1 ines in segment in "v" 
# blks. prelude and rtn. - 1 in 
codeword position;# full blks. 
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 ttv" 
# fixed const~ in image to be trans. 
to drum in t·v"; Add. following run­
ning Preface in ·v" 
# lines prelude and routine in "v"; 
initial add. running segment in "v" 
# lines in Preface in "un 
Segment # in "u tt 

Address for "IP" jump to next seg­
ment in ttv" 
# 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 en] blks. 
current tape 
# library rtns. for problem - 1 in 
"v·t 

Count of blks. advanced on library 
tape 
Working temp. 
Add. running segment in "v" 
Routine callword (temp 4) 



VII. PROGRAM LISTING PHASE 





VII. PROGRAM LISTING PHASE 

The filnction 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 variablffifor the problem are listed in a different format. 

The symbol for each non-subscripted variable is listed together with its 

assigned High Speed Stonage 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 ~ 

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

subsctiptedvarTables ,and tlie-- 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 1s terminated at the end 

of a page, with the statements, CURRENT LISTING TAPE FULL. POT NEW 1500 

FOOT TAPE ON SERVO --. START TO CONTINUE LISTING. t 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. 00 NOT CHANGE POSrrION OF PAPER 0, 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. f 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 

SpeedStorage; Groups IT and III 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. In 

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 lsource) 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 II 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 Ope 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 Ope File IV is obtained from Ope File 

III 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. Ope File 

III for each segment is read from Uniservo S 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 S following the Ope File III for the segment. The 

Preface is read from Uniservo S 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. In listing the sentences and the 

library routines,the number of routines in the segment being listed is obtain­

ed from Temporary (CTS) which is set up by the routine which builds Ope 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 i~lputS to the common editing routine which edits and writes each 

routine on the listing tape. The sentences and library routines appear in Ope 

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. In 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 ] In order of the increasing 

I I magnitude of the H.S.S. Address 
00 I [Number of lines] I [H.S.S. Address] Entries 

I I 

1 
[XS3 Sentence Number ] 

I 
lines] 

I 
00 I [Number of I [H.S.S. Address] 

I 
[ XS3 Sentence Number ] } Format of entry for statements, 

I I equations, and Pseudo Ops. 
00 I [Number of Lines] i [H.S.S. Address] 

I 

etc. 

[XS3 Library Routine Name ] Format of entry for Library I [ 74 J ! I Routines 
[Number of lines] i [H.S.S. Address] 

I 

Where: 

Number of lines = 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 Ope File IV for each segment is built by the Program Listing 
Phase just prior to the listing of the segment. The information 
ior the iist is obtained from O~File 111 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 Ope File III followed by an ttlnterpret" in-
C!+ ... II ... +,;....... .... .... .0 ........ .;++aA ~_,... ... {\'" 1:'':1.n."TlT 'T'1...n. t'T ... +.n._ .... _,,+" .: ..... +_ ..... 
~ ... .I."" ... .LVU, O.l.\,; Vl11.l. .... "'''' .I..I.UlI1 vp. ~ . .I.~'" .I. V • .I.uv .I.l1 ... v~p~v... ~J1., ... .LU\i-

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

The library Routine entries have a 748 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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00 1 

I 
[ Drum Addre ss ] 

[ XS3 Symbol for array 
I 

00: [ Drum Address1 

Modified Dimension List 

o 0 0 0 0 

] 

00000 

In order of the increasing 
magnitude of the drum address 
entries 

[XS3 Symbol for array ] 
I 
I 
I etc. 

Symbol for array 

Drum Address] 

] 

00000 ~ Last entry in list might 
=1000008 • 

Where: 

Drum Address = Initial address of array on drum during running of Object 
Program. 

XS3 symbol = 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 list 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 777778 , the next address would be 
1000008• Although this is not a legItimate address, in this case 
it would have to be included as the last entry in the list. 
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Sentence Number List 

Op. u 
(ND = Regional Address of List on Drum) 

v 

XS3 Sentence Number 

XS3 Sentence Number 

etc. 

XS3 Sentence Number 

XS3 Sentence Number 

etc. 

XS3 Sentence Number 

XS3 Sentence Number 

XS3 Sentence Number 

XS3 Sentence Number 

etc. 

XS3 Library Routine Name 

XS3 Library Routine Name 

ND - Section for sentence numbers associated 
with 26---, 27---, and 22----- type cal1-
words. (Maximum of 51210 such ca11words) 

ND1000a - Section for sentence numbers associat­
ed with 24--- type ca11words. (Max­
imum of 51210 such ca11words) 

ND2000a - Section for sentence numbers associat­
ed with 25--- type ca11words. (Max­
imum of 51210 such ca11words) 

ND3000a - Section for sentence numbers associat­
ed with 4---- type ca11words. (Max­
imum of 6410 such call words) 

ND3100a - Section for names associated with 
5---- type ca11words. (Maximum of 
51210 such ca11words) 
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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 c~llword of each routine, and the as­
sociated XS3 sentence number or Library Routine name f 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 5---- type callwords. For the 4xxx - and 
5xx-- type callword$, 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; henc~ the list is always 41008 locations long. 
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SYMBOL LIST FORMAT 
Ope u v 

XS3 SYMBOL FOR VARIABLE 

XS3 SYMBOL FOR VARIABLE 

XS3 SYMBOL FOR VARIABLE 

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 axe in the list in order of the increasing High Speed 
Storage addresses assigned to the variables. 
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o 
1 

2 

3 
4 

5 
6 

'7 
10 
11 
12 
13 

14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 

27 

Program Listing Phase Setup Block 
Regional Assignments: 

HE TN20 
RE TH21 
RE UP421 
HE FP653 
RE PK2547 
RE LS7230 
RE LT7260 

IA 
SP 
ZJ 

RA 

TP 
RJ 

TP 
RJ 

SP 
MS 
ZJ 
TP 
RJ 

TP 
RJ 
MJ 
TP 
RJ 
TP 
RJ 
MS 
o 
o 
50 

10 
CA 

LS 
TN 
LS2 

LTII 

LT 
UP2 

LT12 
UP2 

LS25 
o 
LS17 
LS26 
TH2 

LS27 
TH2 
o 
LS27 
TH2 
LT25 
UP2 
o 
o 
o 
01201 

1 
LS30 

Setup Block 

o 
LS3 

LS24 

UP3 
UP 

UP3 
UP 

o 
LSll 
LS12 
TH3 
TH 

TH3 
TH 
PK 
TH3 
TH 
UP3 
UP 
LS23 
300 
o 
FP 

o 
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(A) = zero? ~ 5 servos; (A) 
::f. 0 ==> 7 servos 

Adv. servo # in printout by 3 to 
set obj. prog. tape # = 6 

Typeout: COMPUTER CODING PRODUCED 
ON TAPE 3 or 6 

Typeout: IF PROGRAM LISTING IS 
NOT DESIRED, SET A NOT 
= O. START. 

Set A = O. 

Program Listing desired? 

Read program listing phase from 
servo 1 to core 

Rewind servo 1 
Jump to program listing phase 

R ewi nd servo 1 

Typeout: COMPILATION COMPLETED. 

Tape codeword to read listing 
phase to core 

Tape codeword to rewind servo 1 



Listing Setup Typeout 

IA LT 
0 0 LT1 11 
1 01 01010 10101 ~~~~~~ 
2 01 01010 10101 ~~~~~~ 
3 01 01010 10101 ~~~~~~ 
4 01 26514 75267 ~ C 0 M P U 
5 66 30540 12651 T E R ~ C 0 
6 27 34503 20152 D I N G ~ P 
7 54 51276 72630 R 0 D U C E 

10 27 01515 00166 D ~ 0 N ~ T 
11 24 52300 10622 A P E ~ 3 . 
12 0 LT13 12 
13 34 31015 25451 I F ~ P R 0 
14 32 54244 70146 G R A M ~ L 
15 34 65663 45032 I S T I N G 
16 01 34650 15051 ~ - I S ~ N 0 
17 66 01273 06534 T ~ D E S I 
20 54 30272 10165 R E D , ~ S 
21 30 66012 40150 E T ~ A ~ N 
22 51 66017 60322 0 T ~ = 0 
23 01 01656 62454 ~ ~ S T A R 
24 66 22777 77777 T . 77 77 77 77 
25 0 LT26 7 
26 01 01010 10101 ~~~~6~ 
27 01 01010 10101 ~f:j.~f:j.~~ 
30 01 01010 10101 ~~~f:j.~~ 
31 01 26514 75234 ~ C 0 M P I 
32 46 24663 45150 L A T I 0 N 
33 01 26514 75246 f:j. C 0 M P L 
34 30 66302 72277 E T E D . 77 

CA LT35 
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==:> Beginning of subroutine; where XX is regional CRECO) label for routine 

=> Exi t from subroutine 

==>Connectors; where X is connector number 

:::=::> Swi tch; where "Aft is symbol for switch and X and Yare conneotor numbers of different 
paths which may be taken at this point 

I "XPlana~io4 =:> Explanatory Note; No action implied. 

_ :: ~~n~~ ~ l;turn jump reference (subrou tine); where parenthesi s enc lose the connector number to 
Function which the reference is made 
or name 

=> Reference to general subroutine which is not part of this phas1e; where parenthesis 
enclose regional CRECO) label for routine 

=> Operation Box 

(QUestio~ =:> DeciSion Box 

Key to Pr~gram Listing Phase Flow Chart 



Program Listing Phase 

Type: 
PASS V. LISTING 
OF PROGRAM 

Fill output buffer 
with XS3 space 
characters 

Program title from list 
buffer to third thru 
seventh blockettes of 

output buffer 

ZEROIZE 
TEMPORARIES 

Setup page number 
and segment 
number words 

Setup one shot 
jumps in page 
number routine 

Instruction groups 
II and III to 

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

Preset output buffer 
address and line count 
for first entry fol­
lowing title 

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

To Conn. (53) 
-Check corrected 

problem tape 
label 

Codeword to Tape Handler to 

~ __ --J 

move corrected problem tape to 
beginning of Constant Pool, 1------=;;.( 

or XS3 symbol list if no Con­
stant Pool 

Check indicator for 5 or 
7 servo~ and set servo 
numbers in tape codewords~------~ 
and Flexowriter printouts 
accordingly 



Are there sub­
scripted variables 
in program? 

(Location 00006; 

NO 

Is there a 
constant Pool 

program? 

Transfer Dimension 
List from drum 
to core 

Codeword to Tape Handler 
to read Constant Pool from 
corrected problem tape to 
Dimension List region 

(over lay) 

Setup editing routine (EV) to 
enter heading routine (HV) and 
Dimension List Routine (OS) at 
entrances associated with tSditing L 
of subscripted variables (drum) 

.-~ 

To Conn. (107) 
Editentriesfor 
ttsubscripted vari­
ables (drum)" 
section and write 
on listing tape 

To Conn. (99) 
Ini tiaf ''Sub- -
scripted variables 

(drum)" section 
heading to output 

buffer 

Is first word of Con­
""'--"""'1 stant Pool label block NO 

Type: -3 ALARM 10 COMPILATION 
INCONSISTENCY ETC CONSTA in XS3? 



Are there non-sub­
scripted variables in 
program? 

Location 00007 

NO 

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

Codeword to tape handler 
YES to read XS3 symbol list 

and/or XS3 symbol list 
label block to list buffer 

Type: 
ALARM 10. COMPILATION 
INCONSISTENCY ETC. 

To Conn. (75A) 
New-page heading -

blockette to output 
buffer if required 

Preset Box 1 to address 
of first non-subscripted 
variable symbol in XS3 
symbol list 

"Non-subscripted 
variables" section 
heading blockette 
to output buffer 

Jo.sonn._(2lL 
Two blockettes 

of XS3 space 
characters to 
output buffer 

Blockette of "symbol" and 
"address" column headings, for 
non-subscripted variable 
section, to output buffer. 

Preset Box 2 to 
output buffer ad­
dress for as­
sembly blockette 

Set index (CTl) to 
number of variables 
per blockette - I, 
i.e., to three 

Blockette of under­
scores for column 
headings to out­
put buffer 



Advance object program Advance assembly block-

0--
running address for vari- ette address in Box 2 
able (CT) to address for 
next variable 

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

Advance address in Box 2 to 
assembly blockette address 
fOr object program running 
address for variable 

~ to address for next 
variable symbol 

Octal object program run­
ning address for variable 
to input of conversion 
routine (CA) 

Preset this 
address in 

I---~ Box 3 

Same blockette-same sheet 
To Conn. 

(71) New section 

~ 

Setup section 

Box-l 
Next variable symbo To Conn. 7 from XS3 symbol lis (132 ) 
to input for editin -Edi t XS3--
routine (ES) symbol 

Edited varia-b--l~ 
symbol to assembly 
blockette in output 
buffer L...-____ _ 

Box-2 

Box-3 

Running address for] 
variable in XS3 to ~ 
assembly blockette ~ 
in output buffer 

blockette-new shee heading to show 
"Non-subscripted variables 
- - continued" to section 
heading blockette in output 
buffer 

continuation 
New blockette-same sheet ~ on new sheet 



Initial object program running 
address of Constant Pool 
(location 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 

@SEGME in 
XS3 to first seg­

ment number word 
for listing 

Save th ird thru 
eighth lines of 
label block in 
temporaries 

To Conn. Is there a 
Constant Pool 

in program? 
New pageheading­

blockette to output 
buffer if required 

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

To Conn. (113) 
Edit and write--

Constant Pool sectio 
on listing tape 

Type: 
ALARM 8. COMPILATION 
INCONSISTENCY ETC. 

Transfer instruction 
group III from drum 

~--~ to core 

running 
ment 

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



To Conn. (75) 
ageheading block­

ette with segment num­
ber and page number 

to output buffer 

Setup editing 
routine (EC) to 
edit Preface for 

To Conn. (113) 
Edi tanctwri te--
Preface for segment 
on listing tape 

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

Send number of blocks 
in this segment and 
Preface to input 
buffer routine 



Are there more sen­
tences or library rou­
tines in this segment 

to be listed? 

Box-4 

Obtain next XS3 sentence 
number or library routin 
name from XS3 symbol 
list and store in tem~ 

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

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

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 
sentence or library 
routine 

Number of lines-l 
to index (CT2) and 
running address to 
editing routine 
(EC) 

Check sign of word following 
XS3 symbol in file list. (+) 
implies sentence (-) implies 
library routine 

YES Sentence num­
ber to stored 
headin 



Library routine 
name to stored 
heading 

NO 

To Conn. (97) 
Headings for­

library routine 
to output 

buffer 

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

To Conn. (114) 
Edi taiidwri tesen=­
tence or library rou­
tine on listing tape 

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 
n umber of sub scripta:l 
variables in this 
segment minus one 

Setup editing rou­
tine (EC) to edit 
subscripted vari­
ables for segment 

Set section number 
to zero in stored 
termination headings 

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

Transfer in­
struction group 
II from drum 
to core 



Advance section num­
ber by one in stored 
Termination headings 

"End of listing" 
Blockette with fast 
feed one symbol to 
output buffer 

Codeword to Tape Hand­
ler to rewind cor­
rected problem tape 

To Conn. (95) 
Headingsforsection 

of Termination to 
output buffer 

Set index (CT2) to 
number of lines in 
next section of 
Termination - I 

To Conn.(69) 
Terminate listing 
tape and rewind 

Type: 
PROGRAM LISTING ON 
TAPE [4 or 7J. 

Termination on 
listing tape 

Codeword to Tape 
Handler to rewind 
object program tape 

Type: 
COMPILATION 

COMPLETED. 

End of 

compilation 



(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 

Transfer sen­
tence number 
list from drum 
to core 

Preset Box 6 to 
initial address 
of file buffer 

Type: 
J-N_O_~ ALARM 10. COMPI-

LATION INCONSISTENCY 
ETC. 

Preset initial address of: 
op. file IV (drum~ state­
ment buffer (core), rou­
tine buffer (core~ routine 
file (drum) 

Is first word 
block equal to 
END~OF in XS3? 

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

Box-6 
btain next callword 

from op. file III in 
file buffer and ad­
vance buffer address 
by one 

Is 23000 

YES 

Implies e:Jd 
op. file III 
for this 
se ment 

Is callword for 
non-subscripted 
variable equation, 
i. e. 25---CW? 



Setup base address for 
subscripted variable 

39 ~~ equation numbers in 
sentence number list 

Obtain second and third 
octal digits from left 
in pseudo OPe callword 

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

Must be Z's in 
XS3 indicating 
end of data 

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

Add base address of 
pseudo OPe region in ~--~47 
sentence number list to 
get address of sentence 
no. 

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 46 
in sentence number list~~~ 



Obtain last three 
octal digits of 
callword 

Yes implies omit from op. file IV 

Add base address of state­
ments section in sentence 
number list to get address 
of sentence number 

S3 sentence number as­
sociated with callword fro 
sentence number list to 
statement buffer 

dress in state 44 
Advance ad-~ 

----;a ment buffer by 

Data word from word fol­
lowing callword in op. fil 
III to word following sen­
tence number in statement 
buffer 

Advance address in 
statement buffer by 
one 

Statement buffer load 
YES (1708 words) to op. 

J---==-~ fi Ie IV on drum 

one 

Reset stater~ 
buffer addr(~ 

~_L'--:-----1 
Advance address in 
Op. file IV by 170 
octal 



Advance address in 
file buffer by 

one 

Advance address 
in routine buffer 
by one 

Data word from word 
following callword 
in op. file III to 
word following sen 
tence number in 
routine buffer 

Advance address in 
routine file by 
170 octal 

Reset routine 
buffer address 

YES 

Advance address in 
routine buffer 
bone 

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

XS3 sentence number as­
sociated with callw~rd 
from sentence number list 
to routine buffer 

Transfer routine buffer 
load (1708 words) to rou­
tine file on drum 

Must be callwor 
for pseudo op. 
sentence i.e. t 
22___ CW 

Is callword 
all zeros? 

Setup base address of 
J--N_O-",-_~ statements section in 

sentence number list 

Yes implies omit from 0 • file IV 45 



Type : Codeword to Tape Handler 
to read one block OPe file 
III from servo 5 to file 
buffer 

ALARM 10. COMPILATION 
-.r-------.... INCONSISTENCY ETC. 

~ implies end of OPe file III for this segment 
&-

ransfer remaining 
entries in statement 
buffer to OPe file 
IV on drum 

Transfer remaining 
entries in routine 
buffer to routine 
file on drum 

to number 
tences in 
segment 

Transfer routine file on 
drum to OPe file IV on 
drum following entries 
from statement buffer 

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

Set index 
.to chec:k 
248 words 

Obtain next word from 
first blockette of 

~--~corrected problem 
tape 

Have all words in first YES 
blockette been checked? 

NO 

sword UNICOD, ~UNICO, 
~LlUNIC t CODE&. ICODE~ 

OR NICODE in XS3? 



(LS) Locate segment label block for first segment on object program tape 

Set index 
to check 
378 blocks 

Codeword to Tape Handler 
to read one block of ob­
ject program tape to list 
buffer 

I s fir st word 
of block 

SEGMEN IN XS3? 

NO 

Have all blocks 
been checked? 

Type: ALARM 8 0 

YES COMPILATION IN­
CONSISTENCY ETC 0 



Last digit 
is rightmost 

(NP) Page Number Routine 

di<it 

in XS3 greater 
last digit of 
number? 

YES Advance page number 
~----~ by one octal 

First tim 

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

NO 

times 

YES 

Fir st time 

Succeeding times 

t:::.t:::.t:::.t:::.P in XS3 to 
first page number 
word 

Advance next to last 
digit of page num­
ber by one octal 

t:::.t:::.t:::.PA in XS3 to 
first page number 
word 

Is 999 in XS3 greater YES Advance third digit 
than last three digits ~ __ ~ from right of page 
of page number? number by one octal 

NO 
t:::.t:::.t:::.CON in XS3 to 
first page number 
word 

Reset line count to 
J-----..-~ 4 for page number 

line 

AGEt:::.lO in XS3 to 
second page number 
word 

Change last digit 
of page number from 
9 to zero in XS3 

GEt:::.lOO in XS3 to 
second page number 
word 

Change last two 
digits of page num­
ber from 9 to Zero 
in XS3 

TINUED in XS3 :9-0 
second page number 
word 



(FR) Op. File III Control Routine 

Transfer 1708 words 
from op. file IV on 
drum to file list 
in core 

Advance address in 
op. file IV by 1708 
in preceding box 

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

Entrance for 
subscripted vari­
ables (drum)' 

(DS) Dimension List Search Routine 

Box-7 
Drum address for next sub­

~~~ scripted variable from 
Dimension List to first 
output line 

Advance Dimen­
sion List ad­
dress in Box 
7 by one 

Modulus for this 
subscripted variable 

M;;----1 to third output line 

XS3 symbol for sub­
scripted variable 
from Dimension List 
to second output line 

Subtract drum address 
for this variable 
from drum address of 
next variable to get 
modulus 

Entrance or 
subscripted vari­
ables (core) 

Type: ALARM 1. 
COMPILATION IN­
CONSISTENCY ETC. 

Box-8 
Core address for next 

60 ~~~ subscripted variable. 
from Termination in 
input buffer. to first 
output line 

Obtain corresponding 
drum address for 
subscripted variable 
from Termination 



XS3 symbol for subscripted 
variable from word fol­
lowing drum address in Di­
mension List to second 
output line 

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

3 repeat tp s 
in Termination 
for this array 

Advance address in Box 8 
Is 177778 

>modulus? 
NO by 6 to address of next 
~--~~array transferred by 

2 repeat tp s 
in Termination 
for this array 

Termination 

Advance address in Box 8 
by 4 to address of next 

61B~...l--~ array transferred by 
Termination 

Decrease 
index 

by one 
'---------' 

Decrease 
index 

by two 

-v 

Modulus for this sub­
scripted variable 
to third output line 

Is lOOOOB~O 
61~ 

> modulus" 

~
dvance address in Box 8 

6 C by 2 to address of next 
1 array transferred by 

Termination 



...... 
-..:a 
co 
o 

Entrance to read 
blocks from tape 
to input buffer 

Codeword to Tape Handler to 
read remaining blocks of 
segment from obj ec t program.----~ 

tape to input buffer 

Entrance to lo­
cate label block 
for next segment 

(IR) Input buffer routine 
Input line = Number of blocks 

in this segment + preface 

YES 

Decrease block count 
in input line by 
number of blocks in 
full input buffer 

Codeword to Tape Handler to 
read full buffer load of 
segment from object program 
tape to input buffer 

Set input line negative to 
indicate all of segment + 
Preface read to buffer 

Codeword to Tape Handler 
to read label block of next 
segment from object program 

NO tape to input buffer 

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

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



...... 
-.J 
co ...... 

Setup address 
of first word 
in label block 

(BA) Subroutine to advance output buffer address 

~c~Advance line 
~ount by one 

Advance output 
~--~buffer address 

by 24 octal 

Is output 
buffer full? 

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 

Reset output 
buffer address 
to initial value 

~
t switch ~ to 

70 to terminate 
t is listing tape 
at end of next page 

Fill output 
buffer with 
XS3 space 
characters 

Set listing tape block 
count to zero to render 
preceding test ineffec­
tive for rest of this 
tape 



(BB) Subroutine to terminate current listing tape 

Fast feed one and 
printer stop symbols 
to blockette in 
output buffer 

Codeword to Tape Handler 
to write partial output 
buffer load on listing 
tape 

Codeword to Tape 
Handler to rewind 
listing tape 

(BD) Subroutine to end current listing tape at end of page --IV 
Fast feed one symbol and 
"mount next listing tape 
on printer" to next block­
ette in output buffer 

Type: CURRENT LISTING TAPE 
FULL. PUT NEW 1500 FT TAPE 
ON SERVO_* START TO CON- I---~ 
TINUE LISTING. 

Restart .--____ ~78 

Reset count of 
blocks on listing 
tape to zero 

characters 

_I __ _ 



(OC) Output control subroutine 

Advance exit 
by one to set­
up exit for 
new section 

Was this 55th line 
'on sheet or beyond 

when new section 
next? 

YES 

NO _Q 
-~ 

New section Set switch 

Was this 63rd line on 
heet or beyond when 

section next? 

NO NO 

Same blockette-same sheet 

Advance exit by 
three to exit for New blockette~same sheet 
~ blockette -

same sheet 

~) to ® 

Advance exit 
I--===~by one to set­

up exit for 
new sheet 

To Conn (75) 
ewpaigehead­
ing blockette 
to output 
buffer 

~ New Sheet_v 
-------

count count 

V New sect_io_n __ ---' 



(00) Page Heading Control Subroutine 

Set swi tch 

o to @ 

,--------
Segment number 
to sheet heading 
blockette in 
output buffer 

Page number to 
sheet heading 
blockette in 
output buffer 



(CA) Convert octal address to XS3 

XS3 hyphen 
to "A" left 

Input = Octal address Output = XS3 address 

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

To Conn. (85 
Convert octal 
address to 

S3 address with 
hyphen on left 
to first output line 

XS3 

to 

\\0-____ --' 

XS3 address, 
packed right with 
octal zeros on 
left, to first 
out ut line ,.,.--___ ....1 

Add close 
parenthesis 
following XS3 
address 

XS3 address with 
close parenthesis 
on right to first 
output line 

Open XS3 paren- -s:J't 
h ' 'h f Xl t eSls to rIg t 0 

second output line 
with zero octal 

Set itA tt 
register 
to zero 

Setup to 
convert 
five digits 

Next octal digit 
from address in 
input to op. 
code of "Att right 

filIon left 

Add three to octal digit 
to convert to XS3 and shift 
XS3 digit to right of "Att 
left 

XS3 address 
in "A" left 
packed right 



(CW) Convert Octal word to XS3 
Input = octal computer word 

~~~~in XS3 to left 
of first output line 
with octal zero fill 
on right 

~ in XS3 to left of 
second and third out 
put line with octal 
zero filIon right 

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

Add XS3 digi t 
to pertinent 
output line 

First output line = op. code in XS3 
Second output line = "u" address in XS3 
Third output line = "v" address in XS3 

Setup for 
first 
output line 

Setup 
shift 
counts 

Obtain next 
octal digit 

~----~ from input line, 

Is current 
output line 

full? 

Have all octal 
digits of input lin 
been converted to 

Advance to next 
output line and 
reset shift count 

working from XS3? 
left to right 

NO 



(HC) Heading Routine for Constant Pool. Preface. Sentence, Library Routine, and Terminat:ion Sections 

Setup for 
initial section 
heading for 
Constant Pool 

Setup for 
initial section 
heading for 
preface 

CONSTANT l:::. POOL 
in XS3 to section 
heading blockette 
in output buffer 

ADDRESS in XS3 to 
column heading 
blockette in out­
put buffer 

PREFACE in XS3 
to section heading 
blockette in out­
put buffer 

Setup for sectionl 
heading for Con-
stant Pool con­
tinued on new pag 
of listin 

®{ONSTANT l:::. POOL--CONTINUED 
in XS3 to section 

90 heading blockette in out-
put buffer 

fiJnderscores for ] 
I:'address" to next 
blockette in out­
put buffer 

J -

~
t ITo Conn. (74)) 

~dvan.ce output buf­
fer address by 50 
octal and line 
\count by 1 

Setup for sectIon 
heading for Preface 
continued on new 
page of listing 

PREFACE--CONTINUED 
in XS3 to section 
heading blockette 
in output buffer 



Setup for 
initial sec­
tion heading 
for preface 

Setup for 
initial sec­
tion heading 
for termina­
tion 

Setup for 
initial sec­
tion heading 
for library 
routine 

SENTENCE NUMBER_ 
in XS3 to section 
heading blockette 
in o.utput buffer 

TERMINATION in 
XS3 to section 
heading blockette 
in output buffer 

LIBRARY ROUTINE 
in XS3 to section 
heading blockette 
in output buffer 

Set up for sec­
tion heading for 
sentence contin­
ued on new page 
of listing 

Setup for sectio 
heading for Ter­
mination con­
tinued on new 
page of listin 

Setup for sec­
tion heading for 
library routine 
continued on new 
a e of listin 

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

TERMINATION -- CONTINUED 
in XS3 to section head-~ 
ing blockette in output ~ 
buffer 

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

-------------------------------------
(HV) Heading routine for subscripted variables 

Setup for initial 
section heading 
for subscripted 
variables (drum) 

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

Setup for InI­
tial section 
heading for sub 
scripted vari­
ables(core) 

I SUBSCRIPTED VARIABLES ~drU~~ 
in XS3 to section headi~~re 105 
blockette in output buffer 

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

SUBSCRIPTED VARIABLES [druml 
coreJ 

--CONTINUED in XS3 to sec-
tion heading blockette in 
output buffer 



"Symbol" and "addresses" 
column headings for sub­
scripted variables to next 
blockette in output buffer 

To Conn. (66 
Advance out-=­
put buffer ad­
dress and 
line count 

nderscores for SUbscriPtets 
ariable column headings 

to next blockette in output 106 
uffer 

-- - - - (EV)&iftSubscript-;ct V;riabI;s<n~ ~Core) -;;dWrUe (;; UstlngT;Pe-- -.- ------

Setup output Preset index (CTl) Advance assembly blockette 
buffer address to number of variables address to address for 
for assembly per blockette minus next subscripted vari;:;lble 

To Conn l''''''''''9'--'---,\ 

blockette one, i.e. three symbol 

Obtain XS3 symbol for sub­
tlQ9\ scripted variable (array) 
~ from second output line of 

Dimension List routine 

Shift XS3 symbol to edit 
for position and store 
symbol in assembly block­
ette in output buffer 

for core 
Imenslon [1st --

routine 

dvance as­
sembly block 
ette address 1------, 

Initial address for array 
from first output line of 

imension List routine to 
input of conversion routine 



to 

Store XS3 addre~s 
packed to rightt in 
assembly blockette 
in output buffer 

Obtain modulus for 
array from third 
output line of Di­
mension List routin 

To Conn. (82 
Convert octal 
address to 

XS3 

dvance as­
sembly block­
ette address 

To Conn.(102) for dru 
To Conn.(103) for core 

Section heading forcon':­
tinuation on new sheet 
to output buffer 

Store XS3 address. 
with hyphen on left. 
in assembly blockett 
in output buffer 

Add modulus of array 
to initial address to 
obtain last address 
of array 

Last drum address for 
array to input of 
conversion routine 

New section 

New blockette-new 

New blockette-same sheet 



(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 

Setup to by-pass 
....-.~ input buffer chec 

~ 
Transfer ini tial running ad-

6 dress of section to be edited 
11 from input line to input of 

conversion routine 

Entrance to Edit 
Sentences and 
Library Routines 

Setup to make in­
l14t--.&-~put buffer check 

Setup output 
buffer address 
for assembly 
blockette 

to initial running address 116 
Set address counter (CT15~) 

of section to be edited 

Store XS3 
>---------.-----.,..addre ss in 

To Conn. (80 
YES Convertoctalad­

ress to XS3 without 
parenthesis 

utput buffer 



Is last octal 
digit of initial 
address less than 

four? 

YES 

Set index (CT4) to 
zero to indicate next 
line in listing 
requires address 

to 
one to indicate next 

Subtract four 
from last octal 
digi t of ini tial 
address 

NO 

~----------~line in listing does ~----------------~ 

Advance assembly blockette 
address in Box 10 to pre­
set for last entry in 
blockette not require address 

Preset index (CTl) 
for one entry in 
blockette 

NO 

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

Preset index 
(CTl) for four 
entries in 
blockette 

Preset index (CTl) 
for three entries 
in blockette 

First four (leftmost) 
octal digits of initi 
address to address 
counter (CT15) 

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

Preset index 
(CTl) 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 



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

End of in­
put buffer? 

NO 

Box-lO 

Transfer three word XS3 
entry from output of con­
version routine to assembly 
blockette in output buffer 

eset Input bu -
fer address in 
Box 9 to initial 

address 

Box-9 

Next octal word in 
input buffer to 
input of conversion 
routine 

Same blockette - s.ame 

New section 

New blockette - new sheet 

same sheet 

Are last two octal 
di gi ts of addre ss equa 1 r-----::~ 

Is address required YES Advance address 
for next line of Ii sting? t--~I counter (CT15) 

(check index CT4) by 10 octal to zero? 

To conn:-~ Convert'octal 
word to three 
ords in XS3 

~-

-u To Conn.(66J 
XS3space­
blockette to 
output buf­

fer 

-1 To Conn. (66 
XS3space'­
blockette to 
output buf­

fer _ 



To Conn.. (75) 
Newpage headingblock­
ette to output buffer 
and reset line count 

Setup assembly 
blockette address 
for XS3 address 
entry 

Transfer octal address 
from address counter (CTlS) 
to input of conversion 
routine 

Preset assembly block­
ette address in Box 10to 
address for first entry 
in blockette 

Preset index (CTl) 
for four entries 
in blockette 

To Conn .. (89),(92),(94), 
(96) or (98) __ _ 

Section heading. for continu­
ation of section on new page 
of 1 i sting t to output bu.ffer 

XS3 address to 
assembly blockette 
in output buffer 

Set index (CT4) to one to 
indicate next line in list­
ing does not require ad­
dress 

To Conn~ (89), (92),(94). 
_(2.611.. ~_(98l_lsectTon head 
ing, for continuation of sec­
tion on new page of listing 

Is address required YES Advance address _~ 
for next line of listing·L--->o...counter (CTlS) ~ 

(Check index CT4) by 10 octal 

to output buffer 



(ES) Edit XS3 Variable Symbol for Octal 77'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 

Shift leftmost XS3 
Fill output line symbol in input line 
with octal zeros~--~to rightmost positio 

in input line 

NO 

Shift output 
line 6 places 
left 

XS3 symbol 
NO to rightmost 

~----------I position of 
output line 



Program Listing Phase Regions 

RE BR537 Alarm. routine 
RE TH21 Tape handler 
RE UP421 Uniprint routine 
RE EP540 :: BRl Alarm. 1 
RE WP551 :: BR12 Alarm 10 
RE WQ551 == BR12 Alarm 10 
RE WV547 == BRIO Alarm 8 
HE YP551 == BR12 Alarm 10 
RE YQ55 1 == BR12 Alarm 10 
RE YV551 = BR12 Alarm 10 
HE ZP547 :: BRIO Alarm 8 

Group I HE FP653 
R.g TL732 
RE TC746 
RE XS772 
HE XTI072 
HE FClI46 
HE RC1252 
HE CT1316 
HE OD1342 
HE NP1363 
HE BAI4l5 
RE BB1432 

Group II RE PPI452 
HE PT1467 
RE BFI5l0 
RE BG161l 

Group III RE PQ1672 
RE PR1725 
RE PS1770 
RE EV2030 
RE EC2064 
RE E02125 
RE EF2177 
RE FR2203 
RE IR2211 
RE OS2241 
RE OC2311 
RE 802335 
RE HV2352 
RE HC2407 
RE CA2470 
RE CW2521 

Group IV RE PK2547 
RE PL2565 
RE PM2625 
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RE PN2660 
RE P02741 
RE CL2756 
RE LS2767 
RE ES3000 

RE LB3327 List Buffer 
RE DL5037 Modified Dimension list in core 
RE OB7040 Output buffer 
RE FB2170 File buffer 
RE SB2360 Statement buffer 
RE RB2550 Routine buffer 
RE NL2740 Sentence number list in core 
RE FL2557 Op. File IV list in core 

RE IB2747 Input buffer 
RE DD40101 Modified Dimension list on drum 
RE ND42 102 Sentence number 
RE FD46202 Op. File IV on drum 
RE RF47202 Routine file for Op. File IV 

RE DQ52472 Group III instructions on drum 
RE Z2655 Length of Group III 

RE DP53400 Group II instructions on drum 
RE YY220 Length of Group II 

RE TB610 Initial address of termination 
buffer 

RE BL2260 Listing tape block limi t 
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Memory Layout 

TH 21 GP. IV PK2547 EP 537 == BR 
400 PL2565 WP 551 :: BR12 

UP 421 PM2625 WQ 551 == BR12 
216 PN2660 WV 547 == BRIO 

EP 537 P02741 YP 551 := BR12 
CI2756 YQ 551 == BR12 
LS2767 YV 551 == BR12 
ES3000 ZP 547 == BRIO 

GP. I FP 653 
TL 732 l;NO; included on region tape 
TG 746 since referenced only by 
XS 772 GP. IV LB3327 uniprint. 
XTI072 (Lists & 1510 
FC1146 buffers) DL5037 FC 40 001 
RC1252 2001 100 
CT1316 

OB7040 
DD 40 101 Dimension List 

OD1342 2 001 
NP1363 740 ND 42 102 Sentence number 
BA1415 10000 list 
B81432 4 100 

GP. II FB2170 FO 46 202 Ope File IV on 
(Lists & 170 1 000 drum 
buffers) SB2360 RF 47 202 Routine File on GP. II PP1452 170 drum PT1467 RB2550 3 270 BF1510 170 DQ 52 472 Group III on BG1611 NL2740 drum 

4100 ZZ 655 Length Group III 
OB7040 

740 
GP. III PQ1672 10000 

PR1725 DP 53 400 Group II on drum 
PS1770 GP. III FL2557 YY. 220 Length Group II 
EV2030 (Lists & 170 
EC2064 buffers) ID2747 
E02125 2070 
EF2177 DL5037 TB 610 Termination buffer 
FR2203 2001 address 
IR2211 OB7040 BL 2260 Listing tape block 
OS2241 740 limit 
OC2311 10000 
BD2335 
HV2352 
HC2407 
CA2470 
CW2521 
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Program Listing Phase 

IA PK Program listing setup 
0 TP FP UP3 Parameter ~ uniprint 
1 RJ UP2 UP Print: LISTING OF PROGRAM 
2 RP 10024 PK4 
3 TP FC CT Zeroize temporaries 
4 TP XS11 CT10 Preset 1st page no. word (assume 

no number 1st page) 
5 TP XS12 CT11 Preset 2nd page no. word 
6 TP XS CT12 Preset 1st segment no. word 
7 TP XSll CT13 Preset 2nd segment no. word 

10 TV RC24 NP4 Preset one shot jump in Page no. rtn. 
11 TV RC25 NP7 Preset one shot jump in Page no. rtn. 
12 RP YY30000 PK14 } 
13 TP PP DP Program Load II ~drum 
14 RP ZZ30000 PL } 15 TP PQ DQ Program Load III ~ drum 

CA PK16 
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Program Listing (Title Section) 

IA PL 
CD 0 RP 10740 PI2 } 

1 TP XSll OB Fill output buffer with space char. 
2 TP XS OB Fast feed 1 sym ~ sheet hdg. blkt. 
3 RP 30004 PL5 
4 TP XT40 OBIO PROGRAM fl LISTING ~ Sheet Hdg. 

blkt. 
5 TP TC TH3 Codeword ~ G.T.H. 
6 RJ TH2 TH Read 1 blk. corrected problem 

tape ~ list buffer 
7 RJ CL CLI Check corr. probe tape label 

(i.e. UNICOIEL\PROGRAM) 
@ 10 RP 30144 PL12 

11 TP LB24 OB50 Prog. ti tIe ~ 3rd ... 7th blk ts in 
output buffer 

12 TP RC3 CT6 Preset output buffer address 
13 TP FC7 CT7 Preset line count (158) for 1st 

entry following title 
14 SP 14 0 # blks preceding XS3 sym. list 

lab ~Av 
15 ST FCI Q Decrease by 1 to exclude tape 

label blk. ~ Qv 
16 LT 3 CT16 # blks. Const. Pool (incl. lab. 

blk. & End blk.) ~ ltv" of temp. 
17 QT FC32 A # blks. to move tape to pOSition 

at begin XS3 sym list lab. 
20 SS CT16 25 Dec. by # blks. Const. Pool to 

get # blks. to move to begin 
const. pool 

21 AT TC3 TH3 Codeword ~G.T.H. 
22 RJ TH2 TH Move corr. probe tape forward to 

begin Const. pool (or XS3 sym. 
list if no C.P.) 

23 MJ 10000 PL30 MJl off ==>5 servos; WI on ==> 7 
servos 

24 TP TC21 Q Obj. prog. servo # = 3 ~Q 
(5 servos) 

25 TP FP55 FP20 Set listing tape # = 4 in flex. 
prints 

26 TP FP55 FP47 Set listing tape # = 4 in flex. 
prints 

27 MJ 0 PL33 
30 TP FP56 FP20 Set listing tape #=7 in flex. 

prints 
31 TP FP56 FP47 Set listing tape # = 7 in flex. 

prints 
32 TP TC22 Q Obj. prog. servo # = 6 ---;;. Q 

(7 servos) 
33 RP 30010 PL35 
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34 QT TC6 TC6 Servo. no.~ Obj. prog. tape 
codeword 

35 RA Q FC2 Program listing servo no.~Q 
(1 in HUH adv.) 

36 RP 30003 PM 
37 QT TC16 TC16 Servo no. ~program listing tape 

codewords 
CA PTA 0 
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® o 
1 
2 
3 
4 

5 
6 
7 

10 
11 

12 

13 

14 

15 

16 
17 
20 

21 

22 

23 
24 

25 

26 

27 

30 

31 

32 

IA 
TV 
IJ 
MJ 
TP 
AT 

TU 
RP 
TP 
1U 
TV 

TV 

RJ 

RJ 

SP 

ZJ 
AT 
RJ 

TP 

EJ 

MJ 
TP 

QT 

AT 

RJ 

TP 

EJ 

MJ 
CA 

Listing Phase (Subscripted Var. (Drum) Section) 

CT2 
PM 

6 
CT2 
o 

PM3 yes 
PM15 

6 
FC77 

A 
5 

A 
[30000J 
DD 
RC33 
RC42 

PMb } 
PM10 
DL 
DS4 
EV7 

RC5 EV32 

HV HVI 

EV EVI 

CT16 25 

PM17 yes PN no 
TC5 TH3 
TH2 TIl 

DL A 

TL13 

o 
14 

FC50 

TC23 

TH2 

LB 

TL4 

o 
PM33 

PN 

WP 
Q 

A 

TH3 

TH 

A 

PN3 

WQ 

} 
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# 77--- GWts ~ Index C2 Are there subscripted variables? 
No 
jn for Dim.List of form 2---~Au 
jn for Dim. List of form 3---­
~"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. yare (drum) hdgs. 
~ sect. hdg. blkt. 
Edit subs. yare (drum) & write on 
listing tape 
# blks const. pool (inc!, .. 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 wprd const. pool lab. bike = 
CON S T A? 
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 



@ 

o 

1 

2 

3 
4 

5 

6 

7 
10 

11 
12 

13 

14 
15 
16 

17 

20 
21 

22 

23 

24 
25 

26 

27 
30 
31 
32 

33 

34 

Non-5ubscripted Variable Section 

IA PN 
SP 

ST 

SJ 

TV 
TV .... 
RJ 

TU 

TP 
TV 

RP 
TP 

Tn 

RJ 
TP 
TV 

RA 

RP 
TP 

RA 

QJ 

QJ 
RJ 

TU 

TP 
MJ 
RJ 
TV 

RS 

TP 

7 o 

FC3 CT 

PO no PM24 yes 

CT 
FC 

OD 

RC12 

XS53 
CT6 

30005 
XS44 

RCI0 

OC 
FC20 
CT6 

PN21 

30003 
[30000] 

PN21 

CT2 
CT 

OD2 

PN37 

XS50 
PN12 

PN13 
[30000] 

PN2l 

OC21 
Q 
PN2l 

FCIO 

PN22 
[30000] 

FC2l 

PN24 yes PN20 no 

PN25 no PN3l yes 
BA BAI 

RCII PN2l 

FC22 
o 
OC 
CT6 

PN4l 

FCll 

Q 
PN16 
OC2l 
PN4l 

FCI 

CTI 
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Init. running add. non-subs. yare 
~ Au, # non-subs. yare ~ 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 C2 Zero ~"vtt of temp. containing 
non-subs. yare 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-subscriptedl1variables" 
Hdg. ~Section hdg. blkt. 
Preset "u" of TP~ Add. of stored 
col. hdgs. 
Two space blkts.~ output buffer 
Swi tch 106 I 00000 I 000001 ~ 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. 
All column hdg. (or underscores) 
--+ output buffer? 
Underscores transferred yet? 
Adv. output buff. add. by 2010 
(24

8
) 

Preset "u" of TP ~ Add. stored 
underscores 
Swi tchl ~ 0~4"";;'I-oo-oo-o---r-1 0-0-000--'1 ~ Q 

Two space blkts ~ output buffer 
Set assem. blkt. add. = output 
buffer add. 
Dec. assem. blkt. add. by 1 ~ pre­
set f()1'- 15t var. sym. 
Preset index Cl~ # variables/ 
blkt. - 1 



® 35 RA CT FC2 1 in "u" adv.~ running add. 
next yare 

36 RA PN4l FCII Adv. assem. blkt. add. by 3 ~ add. 
next sym. 

37 TP [30000J ES2 XS3 yare sym. packed left W/77a 
CA PN40 fi 11 ~ input edi t rtn. 
IA PN40 

40 RJ ES ES3 Pack symbol to right with zeroS fill 
41 TP ESI [30000] XS3 var. symbol packed right 

@ 
~ output buffer 

42 RA PN37 FC2 1 in "u" advance to address next 
yare symbol 

43 RA PN4l FClO Adv. add. assem. blkt. by 2 in "v" 
---+ add. for next add. entry 

44 TV A PN47 Preset address for variable address 
entry 

45 TP CT CA2 Running add. for next yare 
---+ conversion routine 

46 RJ CA CA3 Convert octal add.~ XS3 W/zeroa 
on right 

47 TP CAl [30000] Running address for variable 

@ 
~ output buffer 

50 RJ OC OCI 
51 MJ 0 PN35 ==> same blockette - same sheet 
52 MJ 0 PO ==> new section 
53 MJ 0 PN55 ==> new blockette - new sheet 
54 MJ 0 PN32 ~ new blockette - same sheet 

@ 55 TP XS54 XS50 Set up section hdg. to continue on 
new sheet 

56 TV CT6 PN60 Preset address section hdg. blkt. 
= output buffer add. 

57 RP 30007 PN13 
60 TP XS44 [30000] Non-subscripted~variables -- con-

tinued ~ sect. hdg. blkt. 
CA PN6l 
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Constant Pool Section 

IA PO 

@ 0 SF 10 17 .1nlt. running add • const. pooi 
----+ "un of A 

1 TU A ECI Init. running add. const. pool 
----+ input edit routine 

2 LT 6 Q jn for constant poo1~ Qv 
3 QT FC13 CT2 # const. in const. poo1---;. index 

P06 yes 
C2 

4 IJ CT2 Is there const. pool? 
S MJ 0 P013 
6 RJ 00 002 New page hdg. if required ~ out-

@ 
put buffer 

7 TU RC22 E014 Preset input buff. add. for 1st 
const. - 1 

10 RJ HC HCl Constant pool hdgs.~ output buf-
fer 

11 TV RC33 EF Preset ent. add. for const. pool 
hdgs. (W/cont. ) 

12 RJ EC EC2 Edit const. pool & write on list-

@ 
ing tape 

13 RJ LS LSI Locate 1st segment label blk. 
14 MJ 0 PP 

CA POlS 
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Segment Section 

TA PP 

@ 0 TU CT PPI Address seg. lab. blk. ~ttu" of NT 
1 TP [30000] A 1st word label blk. ~ A 
2 EJ TL PT yes 1st word label blk. = Z·s? i.e. is 

this end obj. prog.? 
3 EJ TLl PP5 1st word label blk. = SEGMEN? 
4 MJ 0 WV Alarm 8 

@ 5 TP XS7 CT12 " @SEGME tt ~ 1st seg. no. word 
6 RA PPI FC24 Adv. add. label blk.~ Add. seg. 

no. (3rd line) 
7 TU A PPII Preset add. seg. no. (3rd line 

lab. blk.) 
10 RP 30006 PP12 } 
11 TP [30000] CT16 3rd - 8th line lab. blk.~ temps. 
12 RJ BF BFl Build Ope File IV this seg. and 

# sentences ~"v" of index C5 
13 RP ZZ30000 PQ } 14 TP DQ PQ Program load III ~ core 

CA PP15 
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@ 

o 
1 
2 

3 
4 
5 

6 
7 

10 

11 

12 

13 
14 
15 

16 
17 

20 

21 
22 

23 
24 
25 

26 

27 

30 

31 

32 

Preface Section 

IA PQ 

TP 
TJ 
DV 

LQ 
SA 
SA 

MJ 
SA 

AT 

RJ 

SP 

ZJ 
AT 
RJ 

RJ 
1U 

TV 

TU 
RS 

SP 
ST 
RJ 

TP 

QT 

1U 

TU 

ZJ 
CA 

A CT16 
FClOO 
FClOO 

PQ7 yes 

Q 
Q 
FeiOI 

Q 

6 
o 
6 

o PQlO 
FCII 14 

XSIO CT13 

00 001 

CT17 25 

PQ14 yes PQ26 no 
Tel TH3 
TH2 TH 

HC 
CT22 

ReM 

HC23 
ECI 

EF 

RC 
ED14 

ED14 } 
FC2 

CT23 
FCI 
EC 

o 
CT2 
EC2 

CT2l Q 

FC23 A 

RC24 FR2 

RC40 PR14 

PR yes PRI no 
PQ33 
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Octal segment no. ~ Av 
128 (1010) ~ seg. no.? 
Divide seg. no. by 128 (NB-.max. 
seg. no. = 6310) 
Tens digit seg. no. left 6 
Two digit seg. no.~Av 
Convert two digit:;oseg. no.~ 
XS3 and position in A 

Convert one digitlO seg. no. 
~ XS3 and position in A 
NT~ [s~ • ..!!2.] 0 ~ 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. probe tape 
~ input buffer 
Preface hdgs ~ output buffer 
Ini t. 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 bike this segment 
---+ Q 
# lines partial blk. segment + 
Preface ~ Qu 
Preset initial add. Ope File IV 
(drum) in Ope File IV control rou­
tine 
Preset add. File list ~ limiting 
add. initially 
Is there partial blk? 



Sentence Section 

IA PR 

0 SP FC2 6 Set blk. count = 1 in A in code-
word position to count part. blk. 

1 AT CT20 ffil # blks. (incl. part. blk.) seg. 
+ Pref.~ input fill buffer rtn. 

2 RJ IR IR2 Fill input buffer 
3 TU RC ED14 } 4 RS ED14 FC2 Preset input buff. add.~ init. 

@ 5 1J CT5 PRlO yes 
add - 1 in edit rtn. 
Are there more sentences this 
segment? 

6 SP CT17 25 
® 7 ZJ PR37 yes PS35 no Is there Termination? 

10 RJ OD OD2 New page hdg. if required ---+ out-
put buffer 

11 RA PR14 FC2 Adv. add. File list by 1 ~ add. 
next sent. no. 

12 TJ RC40 PR14 Limi t add. fi Ie list ~ current 
address? 

13 RJ FR FRI Fill file list (core) from Ope 
fi Ie IV (drum) 

@ 14 TP [30000] CT XS3 sent. no. from file list 
~ temp. 

15 RA PR14 FC2 Adv. add. file list ~ add. of 
word with # lines & running add. 
of sent. 

lQ TU A PR17 } # lines this sent.~ Au; running 
17 TP [30000] A add. this sent.~Av 

20 ST FC2 Q Decrease # lines sent. by 1 ~Au 
21 LQ Q 17 } Running add. this sent. (or lib. 
22 TU Q ECI rtn. ) ~ input edi t rtn. 

23 LQ Q 6 
24 TV Q CT2 # lines this sent. (or lib. rtn.) 

@ 
~index C2 

25 SJ PR32 PR26 (+) ==>sentence , (-) =>library 
routine (Ck.left most bitof INFO 
word) 

26 TP CT XT3 Sent. no. ~ hdg. 
27 TV RC4 EF Preset add. sent. hdg. W/cont. 

in edit routine 
30 RJ HC HC33 Sent. hdgs. ~ output buffer 
31 MJ 0 PR35 

@ 32 TP CT XT47 Library routine name ~ hdg. 
33 TV RC22 EF Preset add. lib. rtn. hdg. W/cont. 

in edit. rtn. 
34 RJ He HC5l Lib. rtn. hdgs. ~ output buffer 
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@ 35 RJ EC EC4 Edit sent. (or lib. rtn.) & wri te 
on listing tape 

36 MJ 0 PR5 
'l7 AT Trl TH3 Codeword to tape handler VI V,L 

CA PR40 

IA PR40 
40 TU 5 PR41 Preset jn of repeat to trans. 

Dim. List -+ core 
41 RP [30000] PS 1 
42 'It' DD DL J Dimension list from drum -+ core 

CA PR43 
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o 
1 

2 

3 
4 
5 

6 

7 

10 

11 

12 

13 
14 

15 

16 

17 
20 

21 
22 
23 

24 
25 

26 
27 

30 
31 

32 
33 

34 
35 

Subscripted Variables (core) and Termination Section 

IA PS 

RJ 
RJ 

SP 

LT 
ST 
TO 

TV 

TU 

TV 

RJ 

RJ 

TO 
RS 

TP 

TV 

TP 
TO 

MJ 
RA 
RJ 

SP 
TJ 

ST 
TP 

MJ 
ST 

RJ 
RJ 

IJ 
RJ 

TH2 
OD 

CT23 

o 
FC1 
RC13 

PS5 

6 

RC11 

HV 

EV 

RC 
ED14 

XT14 

RC10 

CT17 
RC34 

o 
XT11 
OD 

CT23 
FC31 

FC56 
FC42 

o 
FCI 

HC 
EC 

CT5 
IR 

TH 
OD2 

43 

A 
CT2 
DS15 

EV7 

DS21 

EV32 

HV3 

EVI 

ED14 } 
FC2 

XTll 

EF 

CT5 
ECI 

PS34 
FCI 
OD2 

o 
PS31 yes 

CT23 
CT2 

PS32 
CT2 

HC41 
EC2 

PS22 no 
m14 
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Read Termination~ input buffer 
New page hdg. if required ~ out­
put buffer 
# lines Term. /2 = # subs. yare 
this seg. --+- AL 
# subs. var. this seg. ~ Ar 
# subs. yare this seg.-l~ index 
Preset add. initial array of this 
seg. in Term. 
Preset Dim. List rtn. ref. ~ subs. 
yare (core) entry 
Preset jn to search Dim. List. in 
Dim. List rtn. 
Preset hdg. rtn. ref.~ subs. 
yare (core) W/cont. entry 
Init. subs. yare (core) hdgs. 
--+ Sect. hdg. blkt. 
Edit subs. yare (core) and write 
on listing tape 
Preset input buff. add. ~ini t. 
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 C5 
Init. running add. Term. buffer 
~ input edi t rtn. 

Adv. section no. by 1 
New page hdg. if required ~ out­
put buffer 
# littes Termination ~Av 
1718 > # lines Termination? (i.e. 
part. blk. Term. left?) 
Decrease # lines Term. by 1708 
# lines full blk. Term ... 1---+ in­
dex C2 

# lines partial blk. Term.- 1 
-+index C2 

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 "'I 

DP PP J 
PS40 

Program load II ~ core 
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End Listing Phase 

IA PT 

® 0 TV CT6 PTI Preset avail. add. output buffer 
1 TP XS [30000] Fast feed 1 symbol ~ output buffer 
2 TV CT6 PT5 Preset avail. add. output buff. 
3 RA PT5 FC4 108 in "v" adv. ~ output buff. 

add. for "end of listing" blkt. 
4 RP 30004 PT6 
5 TP XT17 [30000] END~ OF~LISTING blkt. ~ output 

buffer 
6 RJ BA BAI Adv. Output Buff. add. by 248 (2010) 

in "un and "v" 
7 RJ BB BB1 Terminate listing tape and rewind 

10 TP TC7 TH3 
11 RJ TH2 TH Rewind binary program tape 

@ 12 TP TC2 TH3 
13 RJ TH2 TH Rewind corrected problem tape 
14 TP FPI0 UP3 Parameter ~ uniprint 
15 RJ UP2 UP Print: PROGRAM LISTING ON TAPE[-]. 
16 TP FP21 UP3 Parameter--+ uniprint 
17 RJ UP2 UP Print: COMPILATION COMPLETED 
20 MS 0 PT20 

CA PT21 
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Build Ope File IV for Segment 

IA BF 
0 MJ 0 [30000] 

@> 1 TP TC4 TH3 Codeword ~ G. T.H. 
2 RJ TH2 TH Read 1 blk. Ope Fi Ie III -+ fi Ie 

buffer 
3 TP FB A 1st word fi Ie buffer ~A 
4 EJ TL2 BF6 1st word file buffer = FILE~3? 

(Op. File III entry label) 
5 MJ 0 YP Alarm 10 

@) 6 RP 34100 BFIO 
7 TP ND NL Sentence No. (XS3) List ~ core 

10 TV RC27 BF73 Preset init. add. Ope File IV 
(drum) 

11 TV RC26 BF61 Preset init. add. statement buff. 
( core) 

12 TV RC30 BG2 Preset init. add. routine buff. 
(core) 

13 TP RC35 BG14 Preset ini t. add. routine file 
(drum) 

@ 14 TP TC4 TH3 Codeword --+G.T .H. 
15 RJ TH2 TH Read 1 blk. Ope File III --+ Fi Ie 

buffer 
16 TP FB 

~G25 J 
1st word File buffer = END~OF ? 

17 EJ TL3 Yes~ end Ope File III this 
segment 

fi 20 TU BF16 BF21 Preset init. add. File Buff. 
21 TP 30000 Q Ca llword (or Z's) from File buff. 

--+Q 
22 RA BF21 FC2 1 in "u" adv. ~ ADD. of INFO. word 

assoc. W!callword 
23 SP Q 0 Callword (or Z's) ~Ar 
24 TJ FC60 BG20 23000 > CW? (pseudo Ope sentence?) 
25 TJ FC61 BF35 25000 > CW? (equat. for subs.var.?) 

NB ~ end of tape callword not in 
Ope File III 

26 TJ FC62 BF37 26000 > CW? (equat. for non-subs. 
var.?) 

@ 27 TJ FC63 BF52 30000 > CW? (statement of main 
prog.?) 

30 TJ FC64 BF41 50000 > CW? (pseudo operation Hd~?) 
31 TJ FC65 BF45 60000 > CW? (library routine?) 
32 QJ BG21- BF76 + ( +) ~ 77 --CW; (- ) => word of Z's 

(end of information) 
33 TP RC15 A 
34 MJ 0 BG 

@ 35 TP RC16 A 
36 MJ 0 BG 

@ 37 TP R'e17 A~ 

CA BF40 
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Build Ope File IV (cont.) 

IA BF40 

40 MJ 0 BG 
@ 41 QT FC50 A Designating bits of pseudo Ope 

CW~A 

42 LT 36 A Designating bi ts ~ Mutt of Ar 
43 SA RC20 0 Add. base add. pseudo Ope sect. 

in sent. no. list 
44 MJ 0 BGI 

@ 45 TO BF2l BF46 Add. info. word ~ ·utl of NT 
46 RA [30000J FC34 Lib. rtn. ind. (768)~ Ope code 

of info. word 
47 LQ Q 41 Designating bits lib. rtn. G.W. 

~Qu 

50 TP RG21 A 
51 MJ 0 BG 

@ 52 TO BF2l BF53 Add. info. word ~"u" of NT 
53 TP [30000] A Info. word ~A 
54 TJ FC25 BF56 no Does info. word have "IP" flag? 
55 MJ 0 BF76 Yes ~ omit from file 
56 QT FC54 A Last 3 digits of G.W. ~ Au 
57 SA RC15 0 Add. base address statements in 

sent.. no. Ii st 
60 TU A BF6l Add. of XS3 sent. no. correspon-

ding to CW ~ "u" of NI 
61 TP [30000] [30000] XS3 sent. no. ~ statement buffer 
62 RA BF6l FCI Adv. add. in stmt. buff. by 1 in 

"v" 
63 TV BF61 BF65 Preset next add. stmt. buff. 
64 TO BF21 BF65 Info. word ~ stmt. buff. 
65 TP [30000] [30000] Information word ~ stmt. buff. 
66 AT Fel BF6l Adv. add. in stmt. buff. by 1 in 

"v" 
67 TP A Q 
70 QT FC32 A Next add. in stmt. buff.~ Av 
71 TJ RG36 BF76 no Statement buffer full? 
72 RP 30170 BF74 
73 TP SB [300001 Stmt. buff.~ Ope File IV (drum) 
74 RA BF73 FC56 Adv. add. Ope File IV (drum) by 

1708 
75 TV RC26 BF6l Preset add. stmt. buff.~ init. 

add. 
@ 76 RA BF21 FC2 Adv. Address file buff. by 1 

in 'tu" 
77 TJ RC23 BF2l yes More entries in file buff. to be 

100 MJ 0 
processed? 

BF14 
CA BFlOl 
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Build Ope File IV (cont.) 

IA BG 

@ 0 QA FC54 A Base add. + last 3 digits CW = add. 
XS3 sent. no. ~ Au 

® 1 TO A BG2 
2 TP [30000] [30000] XS3 sent. no.~ routine buffer 

@ 3 RA BG2 FCI Adv. add. in routine buff. by 1 
in ttv" 

4 TO BF21 BG6 Preset add. info. word 
5 TV BG2 BG6 Preset add. routine buff. 
6 TP [30000] [30000] Info. word -+ routine buff. 
7 AT FCI BG2 Adv. add. routine buff. by 1 in "v" 

10 TP A Q 
11 QT FC32 A Next add. in routine blArr • -+ Av 
12 TJ RC37 BF76 no Routine buff. full? 
13 RP 30170 BG15 
14 [TP RB [30000]] Routine buff.~ routine file 

® 15 RA BG14 
(drum) 

FC56 Adv. add. routine file (drum) 

16 TV RC30 BG2 by l70~ Reset nit. add. routine buffer 
17 MJ 0 BF76 

~ 20 ZJ BF33 BF76 
21 RJ TH2 TH Read 1 blk. Ope File III ~ file 

buffer 
22 TP FB A } 1st word file buffer = END~OF ? 
23 EJ TL3 BG25 Yes ~ end Ope file III this seg-

ment 
24 MJ 0 YQ Alarm 10 
25 RS BF61 RC26 
26 SA FC57 17 
27 TO A BG31 
30 TV BF73 BG32 
31 RP [300001 BG33 
32 TP S8 [30000] Part. stmt. buff. ~ Ope File IV 

(drum) 
33 RS BG2 RC30 
34 SA FC57 17 
35 TO A BG37 
36 TV BG14 BG40 
37 RP [30000] BG41 

CA BG40 
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Build Ope File IV (cont.) 

IA BG40 

40 TP RB [30000] Part. routine buff.~ routine 
file (drum) 

41 SP BG32 0 Add. Ope File IV~ Av 
42 SA BF61 0 Adv. add. Ope file IV by # lines 

part. stmt. buff.---+ Av 
43 TV A BG54 Preset add. Ope file IV 
44 SS FCI 17 Add. of info. word for last stmt. 

of seg. ~Au 
45 TU A BG46 Preset drum address of last stmt. 

info. word 
46 RA [30000] FC24 Adv. # lines last stmt. Rtn. by 

2 in "uti to count "Ip" and blank 
47 RS BG14 RC35 # lines routine file ~ Av 
50 AT BG2 Q # lines routine file + # lines 

part. buff. = total # lines 
routine file 

51 SA FC57 17 jn to trans. routine file to Ope 
file IV~ Au 

52 TO A BG53 
53 RP [30000] BG55 } 
54 TP RF [30000J Routine file (drum) ~ Ope file 

IV (drum) 
55 RS BG54 RC27 # lines Ope file IV (drum) before 

addi tion of routine fi Ie ~ Av 
56 QA FC32 A # lines Ope file IV + # lines 

routine file = tota 1 ~ lines of Op. 
file IV ~Q 

57 LT 43 CT5 (# lines Ope file IV)j2 = # sen-

60 MJ 0 BF 
tences this segment ~ "v" of C5 

CA BG61 
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Locate 1st Segment Label Blk. on Obj. Prog. Tape 

IA LS 

0 MJ 0 [30000] 
(@ 1 TP FC36 CT2 368 --+ index C2 

2 III RC42 CT Preset initial add. seg. lab. 
blk ~ 1st word list buffer 

3 TP TCI5 TH3 
@ 4 rJ TH2 TH 1 Read 1 bike Object Prog. tape 

~ list buffer 
5 

lTP 
LB ~ yes] 1st word list buffer --+ A 

6 EJ TLI (A) = SEGMEN ? (i.e. is blk. 1st 

LS4 no 
seg. label blk.?) 

7 IJ CT2 378 blocks checked? 
10 MJ 0 BRIO Alarm 8 

CA LSil 
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Check Label Corrected Prob. Tape 

IA CL 

0 MJ 0 [30oo0J 
(@ 1 TP FC24 Q Switch~Q (S.t. go back to begin 

loop 238 times) 
2 TU RC42 CL3 Preset "uH of NI ~ Ini t. add. 

input buff. 
3 TP [30000J A Next w crd from corr. prob. ti tIe 

blkt.~A 

4 RP 20006 CL6 
5 EJ TL5 CL Is this partial corr. probe title? 
6 RA CL3 FC2 Adv. add. in title blkt. by 1 in 

7 J CLIO yes CL3 no 
tlu" 
Was this last word in title blkt.? 

10 MJ 0 YV Alarm. 10 
CA CLII 
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Page Number Routine 

TJ\ ND .Ll't. 1 ,1.. 

0 MJ 0 [30000] 
@ 1 TP GTII Q 2nd page no. word ~ Q 

2 QT FG12 A Last digit page no. ~ A 
3 TJ XS2 NP20 yes 9 in XS3 > last digit page no.? 
4 RJ NP4 [30000] One shot j wnp (1st time ~ Pn15 t 

succeeding times~NT) 
5 01' FC13 A last two digits page·no~~ A -,;-

NP25 yes 6 TJ XS4 99 in XS3 > last two digits page OO? 
7 RJ NP7 [30000] One shot jump (1st time ~ Pn22 ; 

succeeding times ~ NT) 
10 QT FG14 A Last two digits page no.~A 
11 TJ XS6 NP27 yes 999 in XS3 > last three digits 

page no.? 
12 TP XS17 CTlO ~~~GON ~lst page no. word 
13 TP XS20 CTII TINUED ~ 2nd page no. word 
14 MJ 0 NP30 
15 TP XS13 CTlO ~~~~~P ~ 1st page no. word 
16 TP XS14 CTII AGEAlO~2nd page no. word 
17 MJ 0 NP30 
20 RA GTII FCI Adv. page no. by 18 
21 MJ 0 NP30 
22 TP XS15 CTlO ~~~~P A~lst page no. word 
23 TP XS16 GTII GE~1 0 0 ~2nd page no. word. 
24 MJ 0 NP30 
25 RA GIll FC15 Advance next to last digit of page 
26 MJ 0 NP3Q number by one octal and change last 

digit to zero in XS3 
27 RA CTll FCl6 Advance third digit from right by 

one octal and change last two dig-
its to zero in XS3 

30 TP FC5 CT7 Reset line count to four for page 
number line 

31 MJ 0 NP 
CA NP32 
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Ope File IV Control Routine 

IA FR 
0 MJ 0 [30oo0J 

@ 1 RP 30170 FR3 } Fill file list in core from Ope 
2 TP [30oo0J FL Fi Ie IV on drum 

3 RA FR2 FC55 Adv. Ope File IV drum add. by 
1708 in "uH 

4 TU RC25 PR14 Preset XS3 sent. no. add. ~ ini t. 
add. file list 

5 MJ 0 FR 
CA FR6 
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Dimension List Search Routine 

IA DS 

0 MJ 0 [30000J 
1 0 30000 0 Subs. Tar. (core/drum») 

Add. in "u" Output 
2 0 30000 30000 Subs. yare XS3 symbol 
3 0 30000 0 Modulus in "u" -

@ 4 TP [30000] DSl Drum address ~ output 
5 RA DS4 FC2 Adv. add. in Dim. List by 1 --...::.. ~I'II'I 

.L -- Q'\A\A. 

XS3 symbol 
6 TU A DS1 
7 TP [30000J 052 XS3 symbol --+ output 

10 AT FC2 US4 Adv. add. in Dim List by 1 ~ add. 
for next drum add. 

11 TO A DS12 
12 SP [30000J 0 Drum add. for next array --;. Au 
13 ST IlSl DS3 Drum add. next array-drum add. 

curr. array=modulus ~ output 
14 W 0 DS ~Exit 

@ 15 TP [30000] Q Core add. of array ~ Qu, drum add. 
of array~Qv 

16 (]I FC23 USl Core add. of array -+ output 
11 LQ Q 11 
20 QT FC23 CT15 Drum address of array to "u" of A 
21 RP [30000] EP Alarm 1 
22 EJ DL DS23 Is drum address in modified 

Dimension List? 
@ 23 SN Q 11 - jn+r --+ tlu" of A 

24 SA DS2l 0 +r ~"u" of A 
25 SA DS22 0 DL+r (add. of XS3 symbol) ~ Au 
26 TO A DS21 Preset NI 
27 TP [30000] DS2 XS3 symbol-+ output 
30 SA FC2 0 Adv. add. in dim. list~add. 

for next drum add. 
31 TU A DS32 Preset NI 
32 SP [30000] 0 Next drum add. in dim. list ~ Au 
33 ST CT15 DS3 Next drum add.-drum add. current 

array = modulus ~ output 
34 TJ FC11 IS44 100008 > Modulus? 

"TP" in Termination 
Yes ====> 1 repeat 

35 TJ FCI02 DS4l 117118 > Modulus? Yes -==> 2 repeat 
"TP"'s in Termination 

36 RA DS15 FCI03 6 in "un advance ~ address of next 
array transferred by Termination 

37 RS CT2 FCIO Decrease index by 2 in "v" 
CA US40 
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IA DS40 

@ 
40 MJ 0 DS 
41 RA DS15 FC37 Advance by 4 ~ address of next 

array trans. by Termination 
42 RS CT2 FCI Decrease index by 1 in "v" 

@ 
43 MJ 0 DS 
44 RA DS15 FC24 Advance by 2 ~ address of next 

array trans. by Termination 
45 MJ 0 OS 

CA DS46 
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Input Buffer Routine 

IA m 

0 MJ 0 [30000] 
1 [0 [0 000100 30000] Input: # blks. seg. + pref. in 

@ 
codeword position 

2 SP ml 0 # blks. sego + pref. ~ A 
3 TJ FC7l ml0 yes Max. # blks. input buff. + 1 > # 

blks. seg.+pref. still on tape? 
4 ST FC66 IRl Decrease Blk. count in input line 

by # blks. full buffer 
5 TP TC12 TH3 Codeword to read Obj. Prog. tape 

---+ G.T.H. 
6 RJ TH2 TH Fill input buffer with blks. seg. 

+ pref. 
7 MJ 0 m ~ exit 

@ 10 AT TCII TH3 Codeword to read Obj. Prog. tape 
~G.T.H. 

11 RJ TH2 TH Remaining blks. of seg. +pref. 
~ input buff. 

12 TP FC34 IRI Neg. no. ---;. input line 
13 MJ 0 IR ~ exit 

~ 14 TP IRI A Input line --+ A 
15 SJ m26 yes IR16 no All blks. seg. + pref. read to buffs 

(i.e. tape positioned for next seg.) 
16 SP CT17 25 # blks. term. ~ A in position for 

codeword 
17 SA IRI 0 # blks. term. + # blks. pref. not 

read to buff.~A 
20 AT TC6 TH3 Codeword to move forward obj. prog. 

tape ~ G.T.H. 
21 RJ TH2 TH Move forward obj. prog. tape 

~ begin next seg. lab. blk. 
22 TP TClO TH3 Codeword to read obj. prog. tape 

@ 
~ G.T.H. 

23 RJ TH2 TH Read next segment label blk. ~ 1st 
blk. input buff. 

24 TP RC CT Preset add. 1st word label blk. 
~ Init. add. 1st blk. input buff. 

25 MJ 0 IR 
26 SP CT17 25 # blks. term.~A in position 

for codeword 
27 MJ 0 m20 

CA IR30 
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Advance Output Buffer Address Routine 

IA BA 

0 MJ 0 [30000] Exit 
@ 1 RA CT7 FCI Adv. line count by 1 in "v" 

~ next avail. line no. 
2 RA CT6 FC6 Adv. output buff. add. by 248 

BA yes 
(2010) in "u" & "v" 

3 TJ RC4l Limiting output buff. add. > 
Current buff. add? 

<@ 4 RA CT14 FC5 Adv. listing tape block count by 

BAlD yes 
# blks. (4) output buff. 

5 TJ FC73 25308 (1368l0>'>curr. # blks. on 
listing tape? 

6 TV RC7 OD4 Set switeh®~@ (end current 
listing tape at end next page) 

7 TP Fe CTl4 Listing Tp. blk. count = zero to 
render test on blk. count in-
effective 

(@ 10 TP TC16 TH3 Parameter ~ G.T.H. 
11 RJ TH2 TH Output Buffer ~ listing tape 
12 TP RCI CT6 Preset output buff. add. ~ ini t-

ial value 
13 RP 10740 BA } Fill output buff. W/XS3 space 
14 TP XSli DB characters and exi t 

CA BA15 
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Terminate Listing Tape Routine 

IA BB 

0 MJ 0 [30000J Exit 
@) 1 TV CT6 BB2 Preset output buffer address 

2 TP XT37 [30000] Fast feed 1 & printer stop 
~ output buffer 

3 RA CT6 FC6 Adv. output buff. add. by 248 
(2010) in "un & "v" 

4 ST RC1 Q # words in partial output buff. 
~ !!:u" & !tv!! of Q 

5 QT FC32 CT6 # words in partial output buff. 
----+ "v" of A & temp. 6 

6 TP TC20 Q Codeword to write 1 blk. output 
buff.~Q 

7 TJ FC31 BB13 1718 > # words partial output 
buffer? 

10 RA Q FC72 Adv. count b1ks. in part. output 
buffer? 

11 RS CT6 FC56 Decrease # words part. output 
buffer by 1 

12 MJ 0 BB7 
13 TP Q TH3 Parameter ~ G.T.H. 
14 RJ TB2 TH Partial output buffer ~listing 

tape 
15 TP TC17 TH3 
16 RJ TH2 TH Rewind listing tape 
17 MJ 0 BB 

CA BB20 
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End Current Listing Tape at End of Page 

IA BD 

@@ 0 TV CT6 BDI Preset avail. output buff. add. 
1 TP XS [30000J Fast feed 1 ~ output buffer 
2 TV CT6 BD5 Preset avail. output buff. add. 
3 RA BD5 FC5 Adv .. output buff. add. ~ add. for 

MOUNT!::::. NEXT !::::. LISTING Ii TAPE, etc. 
4 RP 30014 BD6 } 5 TP XT23 [30000J MOUNT !::::.NEXT !::::. LISTING ~ TAPE ~ ON 

~ PRINTER. ,etc. ,~ output buffer 
6 RJ BA BAI Adv. output buff. add. by 248 (2010) 

in HUH & "v" 
7 RJ BB BB1 Terminate current listing tape 

and rewind 
10 TP FC CT14 Reset count of blks. on listing 

tape = zero 
11 RJ BA BA12 Fill output buffer with XS3 space 

@ 
characters 

12 TP FP3l UP3 } Type: CURRENT LISTING TAl'E FULL < 

Pur NEW 1500 FT. TAPE ON SERVO_ . 
13 RJ UP2 UP START TO CONTINUE LISTING. 

14 MS 0 OD5 
CA BD15 
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Output Control Subroutine 

IA OC 

0 MJ 0 [30000] 
@ 1 IJ CT2 OClO Are there quan. left this section? 

2 RJ BA BAl No;adv. output buff. add. by 
2010 and line count by 1 

3 RA OC FCI Adv. exit add. by 1 in "v" ~ new 
section 

4 TP CT7 A Line count ~A 
5 TJ FC67 OC2l no Was this 55th line on sheet or 

6 TV RC6 002 
beyond when new @ction next 
Set switch®~ 

7 MJ 0 OC 
10 IJ CTI OC no WaS this last entry in blkt? 

No =::::> same blkt. - same sheet exit 
11 RJ BA BAI Yes; adv. Output buff. add. by 

12 
2010 and line count by 1 

TP CT7 A Line count ~ A 
13 TJ FC70 OC17 no ~as this 63rd line on sheet or 

beyond when same section next 
14 RA OC FClD Yes; adv. exit add. by 2 in "v" 

===> new sheet exit 
15 RJ 00 ODI New page heading ~ output buffer 
16 MJ 0 OC ~Exit 

@ 17 RA OC FCII Adv. exit add. by 3 in "v" ~ new 
blkt.-same sheet exit 

20 MJ 0 OC 
@ 21 RJ BA BAl Adv. output buffer by 2010 and 

line count by 1 (space blkt.) 
22 RJ BA BAI Adv. output buffer by 2010 and 

line count by 1 (space bIkt.) 
23 MJ 0 OC 

CA OC24 
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Page Heading Control Subroutine 

IA 00 

0 MJ 0 [30000] 

t~ 
1 TV RC6 002 Set switch ® ~@ 
2 RJ 002 [003] SWitch@ 
3 MJ 0 00 
4 RJ 004 [ODS1 Switeh@ B1 = 005 

B2 = BD 
®® 5 RJ NP NPI Adv. page no. 

6 TV CT6 0010 Preset add. 1st seg. no. word = 
avail. output buff. add. 

1 RP 30002 OD11 } 
10 IP CT12 [30000J Segment no. words ~ sheet hdg. 

blkt. 
11 RA ODIO FC11 22a in "v" adv.~ add. for 1st 

page no. word 
12 TV A OD14 Preset add. for 1st page no. word 
13 RP 30002 OD15 } 14 TP CTIO [30000] Page no. words --+ sheet hdg. blkt. 

@ 15 RJ BA BAI Adv. output buff. add. by 2010 and 
line count by 1 (Sheet hdg.blkt.) 

16 RJ BA BAI Adv. output buff. add. by 2010 and 
line count by 1 (Space blkt.) 

17 RJ BA BAI Adv. output buff. add. by 20
J
O and 

line count by 1 (Space blkt. 
20 MJ 0 OD 

CA OD21 
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Convert Octal Address to XS3 

!A CA 

0 MJ 0 [30000] 
1 0 30000 30000 Output = XS3 address 
2 [0 30000 30000] Input = Octal address in "UN 

@ 
W/zero (octal) fill 

3 RJ CA30 CA22 Convert address 
4 LT 6 CAl XS3 add. W/octal zeros on right 

~ output 
5 MJ 0 CA 

(@ 6 RJ CA30 CA22 
7 LT 0 CAl XS3 address W/octal zeros on left 

~ output 
10 MJ 0 CA 

@ 11 SP FC26 6 XS3 hyphen ~ rightmost digits AL 
12 RJ CA30 CA23 
13 LT 0 CAl Converted address W/hyphen left 

~ output 
14 MJ 0 CA 

@ 15 RJ CA30 CA22 Converted address ~ AL packed 
right 

16 SA XS5 6 Add. close parent. following XS3 
address 

17 LT 0 CAl XS3 address W/close parent.~ 1st 
output 

20 TP XS3 CA2 Open parent. ~ 2nd output 
21 MJ 0 CA 

~ 22 TP FC A Zeroize A 
23 TP FC34 CT3 Set index = 4 
24 LQ CA2 3 Next digit octal input add. 

~ Qop 
25 QA RC43 A Add. next digit to be con- Con-

verted ~ Aop vert 
26 SA FC74 6 { Convert digit to XS3 and Ad-
27 LQ CT3 1 shift~AL ress 

{ All 5 digits converted? Yes j 
30 QJ CA24 no [30000]yes sub-exit. XS3 address in "A" 

left packed right 
CA CA31 
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Convert Octal Word to XS3 

TA CW 

0 MJ 0 [30000) 
1 0 30000 30000 Output - XS3 Ope code 
2 0 30000 30000 Output - XS3 "U" add. 
3 0 30000 30000 Output - XS3 "v" add. 
4 0 30000 30000 Input - octal computer word 

® 5 TP FC47 CWl ~~~~ W /zero fill ~ 1st word 
output 

6 TP FC25 CW2 ~ W/zero fill ~ 2nd word output 
7 TP FC25 CW3 ~W/zero fill ~ 3rd word output 

10 TP RC14 CW20 Preset add. 1st output word 
11 TV FC35 CW17 Preset shift count --+ 148 
12 TP FC46 Q swi teh ~ Q 130 I 30200 I 00000 I 

(@ 13 RS CW17 FC27 Decrease shift count by 6 
14 SP CW4 3 Next octal digit input word ~ 1st 

digit AL 
15 LT 10000 CW4 Shifted input word (Ar ) ~ input 

line 
16 LT 0 A Digit to be converted--+rightmost 

[30000] 
digit At 

11 SA FCll Cony. octal digit --+ XS3 and shift 
to position in A 

20 [AT CWI CW1] Converted digit ---+ output word 
21 QJ CW22 yes CW13 no Output word full? 
22 QJ CW23 no cw yes Entire octal input word converted? 
23 RA CW20 FC3 1 in HUM & "v" adv. ~ add. next 

output word 
24 TV FC36 CW17 Reset shift count ~368 
25 MJ 0 CW13 

CA CW26 
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Heading Rtn. for Const. Pool,Preface,Sentence and Termination 

IA He 

0 MJ 0 [30000] 
(@ I TP XS70 XS65 Setup const. pool sect. hdg. wlo 

continued 
2 TV CT6 HC4 Preset add. sect. hdg. blkt = out-

put buffer 
3 RP 30003 HCll 
4 TP XS63 [30000] CONSTANTA POOL ~ sect .. hdg .. blkt .. 

~ 5 TP XS71 XS65 Setup Const. Pool sect. hdg. wi 
continued 

6 TV CT6 HelO Preset add. sect. hdg. blkt. = out-
put buffer 

7 RP 30005 HCll 
10 TP XS63 [30000] CONSTANT~ POOL - CONTINUED 

@ 
~ sect. hdg. blkt. 

11 RJ OC OC21 Adv. output buff. add. by 4010 
(508) 

12 TV CT6 HC14 
13 RP 30002 HC15 
14 TP XS56 [30000] ADDRESS ~ col. hdg. blkt. 
15 RJ BA BAl Adv. output buff. add. by 2010 

(248) 
16 TV CT6 HC20 
17 RP 30002 HC21 
20 TP XS6l [30000] Underscores ~ output buffer 
21 RJ OC OC21 Adv. output buff. add. by 4010 

(508) 
22 MJ 0 HC 

@ 23 TP XS76 XS73 Setup Preface sect. hdg. W/O 
continued 

24 TV CT6 HC26 Preset add. sect. hdg. blkt = out-
put buff. add. 

25 RP 30002 HCll 
26 TP XS72 [30000] PREFACE ~ sect. hdg. bikt. 

@ 27 TP XS77 XS73 Setup pref. sect. hdg. W/continued 
30 TV CT6 HC32 Preset add. sect. hdg. blkt. = 

output buff. add. 
31 RP 30004 lICll 
32 TP XS72 [30000] PREFACE ~ CONTINUED ~sect. hdg. 

@ 
blkt. 

33 TV CT6 HC35 Preset add. sect. hdg. blkt. = 
output buff. add. 

34 RP 30004 HCll 
35 TP XT [30000] SENTENCE NUMBFB [----~sect. hdg. 

(§ 
bikt. 

36 TV CT6 HC40 Preset add. sect. hdg. blkt. = 
outp-ut buff .8dd~ 

37 RP 30006 IICil 
CA HC40 
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Heading Routine (Cont.) 

IA HC40 

40 TP XT [30000 ] SENTENCE NUMBER~---~ CONTINUED 

@ 
~ sect. hdg. blkt. 

41 TV CT6 HC44 Preset add. sect. hdg. blkt. = Out-
put buffer add. 

42 TP XTl5 XT12 
43 RP 30005 HCII 
44 TP XT6 [30000] TERMINATION ~ sect. hdg. blkt. 

(§ 45 TV CT6 HC50 Preset add. sect. hdg. blkt = Out-
put buffer add. 

46 TP XTl6 XT12 Setup stored hdg. I/continued 
47 RP 30006 HCll TERMINATION (SECTION--l--
50 TP XT6 [30000 ] CONTINUED ~ section 

® 
hdg. blkt. 

51 TP XT52 XT50 Set up library routine hdg. W/O 
continued 

52 TV CT6 HC54 Preset add. sect. hdg. blkt. = Out-
put buffer add. 

53 RP 30005 HCll 
54 TP XT44 [30000] LIBRARY ROUTINE --~ sect. hdg. 

blkt. 
@ 55 TP XT53 XT50 Set up lib. rtn. hda I/continued 

56 TV CT6 HC60 Set add. sect. hdg. blkt. = output 
buffer add. 

57 RP 30006 HCII 
60 TP IT" [30000] LIBRARY ROUTINE [----J -- CONTINUED 

~ sect. hdg. blkt. 
CA HC6l 
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Heading Routine for Subscripted Variables 

IA HV 

@) 
0 MJ 0 [30000] 
1 TP XS30 XS25 Set up section hdg. for drum init-

ial 

@ 
2 MJ 0 HV4 
3 TP XS32 XS25 Set up section hdg. for core init-

@ 
ial 

4 ' TV CT6 HV6 Set add. sect. hdg. blkt. = Out-
'-.J put buffer add. 

5 RP 30005 HV15 
VARIABLES [lllUM] 6 TP XS2l [30000] SUBSCRIPTED CORE 

@ 
~ section hdg. blkt. 

7 TP XS3l XS25 Set up section hdg. for drum W/ 
continued 

@ 
10 MJ 0 HV12 
11 TP XS33 XS25 Set up section hdg. for Core 

@ 
W/continued 

12 TV CT6 HV14 Set add. sect. hdg. blkt = Output 
buffer add. 

13 RP 30007 HV15 
[~:] 14 TP XS2l [30000] SUBSCR IPTED VARIABLES 

- CONTINUED ~out. buffer 
@ 15 TO RC4 HV23 Preset "u" of TP ~ add. of stored 

col. hdg. 
16 RJ OC OC21 Two space blkts ~ Output Buffer 
17 TP FC20 Q Swi tch 106 I 00000 I 000001 ~ Q 
20 TV CT6 HV23 Preset add. col. hdg. blkt. = Out-

put buffer add. 
21 RA HV23 FCI 1 in MV" adv. ~ add. 1st col. hdg. 
22 RP 30004 HV24 
23 TP [30000] [300001 Column hdg. (or underscores)~ out--.· 

put buffer 
24 RA HV23 FC2l 5 in MV" adv.~add. for next 

HV26 ye s HV22 no 
col. hdg. (or underscores) 

25 QJ All col. hdgs. (or underscores) 

HV27 no HV33 yes 
~ output buffer? 

26 QJ Underscores transferred yet? 
27 RJ BA BAI Adv. output buff. add. by 2010 

(248) 
30 TO RC5 HV23 Preset "uti of TP ~ add. of stored 

underscores 
31 TP FC22 Q Swi tch 104 I 00000 I 00000 I ~Q 

@ 
32 MJ 0 HV20 
33 RJ OC OC2l Two space blkts.~ output buffer 
34 MJ 0 HV ~Exit 

CA HV35 
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Edit Subs. Var. and Write on Listing Tape 

IA EV 

@ 
0 MJ 0 [30000J 
1 TV CT6 EV12 Set assem. b1kt. add. = Output 

buff. add. 
2 RS EV12 FC5 Dec. assem. b1kt. add.~Preset for 

1st sym. 
3 TP Fell CT1 Preset index Cl ~ # variables/ 

@ 
blkt. - 1 

4 RA EV12 FC2l Adv. assem. b1kt. add. ~ add. 1st 
part next sym. 

5 SA FCI 0 1 in ltv" adv. ~ add. last part 
next symbol 

6 TV A EV13 Preset add. for last part symbol 
7 RJ DS [30000] Dimension list rtn. DSl := Add. of 

array in "u·· 
DS2 ~ XS3 sym. 
DS3 = modulus 

@ 
-1 in nu" 

10 SP XS11 44 XS3 space char. ~ AL 
11 SA DS2 22 1st part XS3 sy.m.~ AI; last part 

[30oooJ 
sym. --+Ar 

12 LT 0 1st part XS3 s~.~ output buff. 
(assem. blkt.) 

13 TP A [30000] Last part ]53 sym.~ output buff. 
(assem. blkt.) 

14 RA EV13 Fe1 1 in "V" adv.~ add. for initial 
add. entry 

15 TV A EV20 Preset "un of TP ~ add. for init,... 
ia1 add. entry 

16 TP ISI CA2 Ini tial add. for array --;. cony. 

§ 
routine 

17 RJ CA CA6 Cony. add. (CA) W/O hyphen. (CAl= 
XS3 add; packed to right) 

20 TP CAl [30000] Add. entry~ assem. blkt. 
21 RS DS1 FC2 Init. add. of array - 1~ Au 
22 AT DS3 CA2 Final add. of array ~ conv. 

@ 
routine 

23 RJ CA CAll Conv. address (CA) tl/hy,ken (CAl: 
XS3 add. packed to riGht) 

24 RA EV20 FCI ADv. assem. blkt. add. by 1 in "V" 
25 TV A EV26 Next assem. blkt. add. ~ "v" of TP 
26 TP CAl [ 30000] Last address for array ~ assem. 

blkt. 
27 RJ OC OCI ~Output control 
30 MJ 0 EV4 Same hlkt.;same sheet 
31 MJ 0 EV New section 
32 RJ HV [30000] New blkt.; new sht .. ~ heading 

W/continued ~ output buff. 
33 MJ 0 EVI New blkt.;same sht .. 

CA EV34 
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Edit Coding or Constants Routine 

IA EC 

0 MJ 0 [30000J Exit next section 

@ 
1 0 [30000] 0 Initial running add. this section 
2 TP RC32 ED11 Set MJ to by-pass TJ 
3 MJ 0 RC5 

@ 4 TP RC31 EDll Set TJ for input buff. check 
11 5 TV CT6 EC16 Preset add. assem. b1kt. = output 

buff. add. 
6 RA EC16 Fe! Adv. assem. blkt. add. -+ add. for 

add. entry 
7 TP ECI Q Running add. 1st word this section 

10 QT FC33 CT15 Last digit initial add. ~ Itu" 

@ 
temp. 2 and A 

11 TP Eel CA2 Ini t. add. ~ input conv. routine 
12 ZJ ECl3 no EC37 yes Last digit init. add. = zero? 
13 RJ CA CAl5 Convert octal address W/parents. 
14 TV CT6 EC15 
15 TP CA2 [30000] Open parent. (if 5 digit add. W/ 

parents) or zeros ~ output buffer 

@ 
16 TP CAl [30000] XS3 address ~ output buffer 
17 TP CTl5 A Last octal digit initial add.~ A 
20 TV CT6 EDl7 Preset aSsem. blkt. add. = output 

buffer 
21 TJ FC37 EC25 yes 4 > last digit ini t. add.? 
22 TP FC CT4 Zero ~ b1kt. index C4 (i.e. odd 

line ~ next line has add.) 
23 SS FC37 0 Dec. last digit of add. by 4 in "UK 

~A 

24 MJ 0 EC26 
25 TP Fel CT4 Set blkt. index C4 ~ I (i.e. even 

line ~ next line has no add.) 
26 TP Eel Q Init. add. from input ~ Qu 
27 TJ FC40 Ee33 yes 3 > last digit add.? 
30 RA EDl7 FC35 Adv. assem. blkt. add. ~ Preset 

@ 
for last entry in blkt. 

31 TP FC eTI Preset index for 1 entry in blkt. 
32 MJ 0 ED6 

@ 33 TJ FC24 ED yes 2 > last digit add.? 
34 RA ED17 FC76 Adv. assem. blkt. add.~ preset 

for 3rd entry in blkt. 
35 TP Fel CTI Set index for 2 entries in b1kt. 
36 MJ 0 ED6 
37 RJ CA CA3 Convert octal address W/octal zeros 

on right 
40 MJ 0 EC16 

CA EC41 
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Edit Coding or Const. (Cont. ) 

@ 
IA ED 

0 TJ FC2 ED4 1 > last digi t add.? 
1 RA ED17 FClO Adv. assem. blkt. add.~ Preset 

for 2nd entry in blkt. 
2 TP FClO CTI Set index for 3 entries in blkt. 

@ 
3 MJ 0 ED6 
4 RS ED17 FCII Dec. assem. blkt. add.~ Preset 

for add. 1st entry in blkt. 

@} 5 TP FCII CTI Set index for 4 entrys in blkt. 
12 6 QT FC41 CT15 1st four digi ts ini t. add. -+ Temp. 

@ 
2 (add. ctl:..) 

7 RA ED17 FC21 Adv. assem. blkt. add. by 5 in "v" 
~ add. for next entry 

@ 
10 RA ED14 FC2 Adv. input buff. add. by one 
11 [TJ RC2 ED14] Limiting value> input buff. add. 
12 RJ m m2 Fill input buff. from tape 
13 TO RC ED14 Preset input buff. add.~ initial 

add. 
14 TP [30000] CW4 Next word from input buff .~ConY'. 

routine. 

@ 
15 RJ CW CW5 Convert octal word ~ XS3 
16 RP 30003 ED20 
17 TP CWI [30000J XS3 entry ( 3 words) ~ assem. 

blkt. 
20 RJ OC OCI ==+ Output control 
21 MJ 0 ED7 ~ same blkt.-same sheet 
22 MJ 0 EC New section 

0 
23 MJ 0 EF New blockette-new sheet 
24 IJ CT4 ED46 New blockette-same sheet ~ add. 

entry required next blkt? 
25 RA CT15 FC43 Yes; adv. ctr. (temp. 2) by 10e 

in "u" 
26 TP FC75 Q Mask~ Q 
27 QT A A Last 2 digits add.~ A 
30 ZJ ED40 no ED31 yes Last two digits add. = zero? 
31 RJ BA BAl Adv. output buff. add. by 2010 

(24{3) (space blkt. ~ buff.) 

@ 
32 RJ SA BAl Space blkt.--+ output buffer 
33 TP CT7 A Line count ~ A 
34 TJ FC70 ED40 no Was 2nd space blkt. 63rd line on 

sheet or beyond 
35 RJ OD ODl New pg. hdg. blkt. ~ output 

buff. and reset line count = 4~ 
36 TV EF ED37 
37 RJ He [30000] Sect. hdgs. W/continued ~ output 

buffer 
CA ED40 
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Edit Coding or Const. (Cont. ) 

IA ED40 

@ 40 TV CT6 ED44 Preset add. assem. blkt.= output 
buff. add. 

41 RA ED44 FCI Adv. assem. blkt. add. --+ add. for 
XS3 add. entry 

42 TP CT15 CA2 Octal address ---+ input conv. 
routine 

43 RJ CA CA3 Convert octal address W/octal 
zero on right 

44 TP CAl [30000] XS3 address entry --+ output buffer 
45 TP FCI CT4 Set blkt. index C4 ~ 1 (No add. 

@ 
entry next blkt.) 

46 TV CT6 ED17 Preset assem. blkt. add. = output 
buffer add. 

47 RS ED17 FCII Dec. assem. b1kt. add. ~ preset 
for add. 1st entry in blkt. 

50 TP FCII CTI Preset index Cl --+ # entries/blkt. 
51 MJ 0 ED7 

CA ED52 

Edit Coding or Const. (new blkt.-New Sheet Sect.) 

IA EF 
@ 0 RJ He [30000] Section heading W/continued 

---+ Output buffer 
1 IJ CT4 ED46 no Add. entry required next blkt? 
2 RA CT15 FC43 Adv. address counter (temp. 2) by 

10 in "u" 
3 MJ 0 ED40 8 

CA EF4 
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Edit XS3 Variable Symbol for 77's 

IA ES 

0 MJ 0 [30000] 
1 0 30000 30000 Output-XS3 symbol packed right 

W/OS fill 
2 0 30000 30000 Input-XS3 symbol packed left 

@ 
W/778 fill 

3 TP FC21 CT3 Set index C3 = 5 
4 TP FC ESI Zero ~ output line 
5 LQ ES2 6 Next XS3 symbol~rightmost digi ts of 

Q 
6 QT FC12 A Next XS3 symbol ~ rightmost digi ts 

7 TJ FC12 ESII yes of ~ 
778 > symbol? 

10 MJ 0 ES Exit on first 778 encountered 
11 LQ ESI 6 
12 AT ESI ESI Symbol ~ rightmost digits output 
13 IJ CT3 ES5 no All XS3 char. of symbol checked? 
14 MJ 0 ES 

CA ES15 
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Tape Handler Codewords 

IA TC 

0 5 0 001 05 LB Read 1 blk. corrected probe tape 
~ list buffer 

1 5[0 000] 05 m Read [0000] blks. corrected probe 
tape ~ input buffer 

2 1 0 000 05 0 Rewind corrected probe tape 
3 3[0 000] 05 0 Move forward [0000] blks. corrected 

probe tape 
4 5 0 001 05 FB Read 1 blk. corrected probe tape 

--+ fi Ie buffer 
5 5 [0 000] 05 DL Read [0000] blks. corrected probe 

tape--+ dim. list region 
6 3[0 000] [77] 0 Move forward [0000] blks. obj. 

[77J 
prog. tape 

7 1 0 000 0 Rewind obj. prog. tape 
10 5 0 001 [77] m Read 1 blk. obj. prog. tape ~ In-

put buffer 
11 5[0 000] [77] m Read [0000] blks. obj. prog. tape 

~ input buffer 
12 5 0 011 [77] m Read 9 blks. obj. prog. tape 

~ input buffer 
13 5 0 007 [77J LB Read 7 blks. obj. prog. tape 

~ list buffer 
14 5 0 005 [77] LB Read 5 blks. obj. prog. tape 

~ list buffer 
15 5 0 001 [77] ill Read 1 blk. obj. prog. tape 

~ list buffer 
16 7 4 204 [77] OB Write 4 blks. output buff. on 

listing tape 
17 1 0 000 [77] 0 Rewind listing tape 
20 7 4 201 [77] OB Write 1 blk. output buff. on 

listing tape 
21 7 7 777 03 77777 Object prog. Uniservo 3 for 5 

Servo layout 
22 7 7 777 06 77777 Object prog. Uniservo 6 for 7 

23 5 [0 000] 05 
Servo layout 

LB Read [0000] blks. corrected probe 
tape --+ list buffer 

CA TC24 
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Tape Labels (XS3) 

IA TL 

0 14 74147 47474 Z Z Z Z Z Z Word of Z's 
1 65 30324 73050 S E G M E N 
2 31 34463 00106 F I L E ~ 3 
3 30 50210 15131 E N D ~ 0 F 
4 65 73412 55146 S y M B 0 L 
5 61 50342 65121 U N I C 0 D 
6 01 67503 42651 ~U N I C 0 
1 01 01675 03426 ~~ U N I C Source program 

10 26 51213 00152 C 0 D E ~ P labels 
11 34 26512 73001 I C 0 D E ~ 
12 50 34265 12730 N I C 0 D E 
13 26 51506 56624 C 0 N S T A 

CA TL14 
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o 

1 
2 
3 

4 
5 

6 
7 

10 
11 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
30 
31 
32 
33 
34 
35 
36 
37 

IA XS 

37 

00 
00 
00 

00 
43 

00 
37 
50 
O(L 

52 
01 
24 
01 
32 
01 
66 
01 
54 
01 
25 
o 
02 
50 
27 
27 
26 
26 
01 
25 
01 
30 
CA 

01010 

00000 
00000 
00000 

00000 
00000 

00001 
65303 
66010 
01010 
24323 
01010 
32300 
01010 
30010 
01012 
34506 
65672 
34526 
70245 
46306 
o 
26515 
67302 
54674 
54674 
51543 
51543 
01016 
51460 
01242 
65653 
XS40 

XS3 Codes 

10101 

00004 
00014 
00017 

01414 
00000 

41414 
24130 
o 
i0101 
00104 
10152 
10403 
15224 
40303 
65150 
73027 
56526 
63027 
43424 
50117 
o 
06634 
70101 
74301 
74302 
04301 
04302 
57347 
10101 
72754 
06501 
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@ !J. !J. !J. !J.!J. Fast feed 1 
symbol 

08 08 08 08 08 Ix 
08 08 08 08 08 9 
08 08 08 08 08 (x XS3 open 

parent 
OA OA OA OA 9 9 
)~ Os 08 08 08 08 XS3 close 

parent 
08 08 08 9 9 9 
@SEGME} 
N T L}. - - -
L}.~L}.~~~ 
PAGE~l 
L}.L}.L}.L}.L}.P 
A G EL}.l 0 
~L}.~~PA 
G EL}.l 00 
~L}.~C 0 N 
TIN U E D 
~ SUB S C 
RIP TED 
~ V A R I A 
B L E S L}. ( 
[- - - - - -] 

C 0 
N U E 
D R U 
D R U 
COR 
COR 
L}.L}.~ 

B 0 L 
~ L}. A 
E S S 

N T I 
DL}.~ 

: ~ ~) 
E ) L}. 
E ) -

~ X~) 
D D R 
E S L}. 

Segment 
number 
setup 

Page 
number 
setups 

Subscripted 
Variables 
Section 
Heading 

Setups for 
Preceeding 
Heading 

Subscripted 
Variable 
Column Headings 



40 
41 
42 
43 
44 
45 
46 
47 
50 
51 
52 
53 
54 

55 
56 
57 
60 
61 
62 
63 
64 
65 
66 
67 

70 
71 

72 
73 
74 
75 
76 
77 

IA XS40 

01 
02 
01 
02 
01 
67 
52 
24 
o 
50 
27 
30 
30 

65 
01 
27 
02 
01 
02 
01 
24 
o 
50 
27 

51 
51 

01 
o 
50 
27 
26 
26 
CA 

01010 
02020 
02020 
02020 
50515 
25652 
66302 
54342 
o 
66345 
01010 
65010 
65020 

73472 
01010 
27543 
02020 
01010 
02020 
26515 
50660 
o 
66345 
01010 

46010 
46020 

52543 
o 
66345 
01010 
30010 
30020 
XSlOO 

XS3 Codes 

20202 
10101 
20202 
20201 
00265 
65434 
70170 
42546 
o 
06730 
10101 
10101 
22651 

55146 
10124 
06565 
20202 
10102 
20202 
06566 
15251 
o 
06730 
10101 

10101 
22651 

03124 
o 
06730 
10101 
10101 
22651 

1842 

~~~b.b.6) 
~~ 
- - - - - ~ 
~ NON - S 
U B S C R I 
PTED~V 
A R I A B L 
[- - - -] 
N TIN U E 
D8~~~~ 
ES~~~~} 
ESC 0 

Subscripted 
Variable 
Underscores 

Non-Subscripted 
Variables 
Section Head­
ing 
Setups for 
Preceeding 
Heading 

S Y M B 0 L} 
~ ~ A ~ l:l A Non-Subscript-
D D RES S ed Variable 
- - - - } column heading 
~ ~ ~ ~ 8 - Non-Subscript-
- - - - - - ed Variable 
8 CON S T } Underscores 

[~ ~ : ~ ~ ~ 1 Constant Pool 
N TIN U E section head-
o 8 ~ 8 /:). /:). ing 

OLfl8~8} 
o L - - C 0 

~ ~ ~ ~ ~ ~l} 
N TIN U E 
D8~888 
CE8~8~} 
C E - - C 0 

Setups for 
Const. Pool 
Sect. Hdg. 

Preface Section 
Heading 

Setups for 
Preface Section 
Heading 



IA XT 

o 01 65305 
1 50 26300 
2 47 25305 
300 
4 02 02265 
5 34 50673 
6 01 66305 
7 50 24663 

10 01 17653 
11 0 0 
12 0 0 
13 66 34506 
14 34 51500 
15 43 01010 
16 43 02022 
17 01 01010 
20 50 27015 
21 46 34656 
22 32 01010 
23 01 01475 
24 66 01503 
25 01 46346 
26 50 32016 
27 30 01515 
30 54 34506 
31 22 01275 
32 51 66012 
33 50 32300 
34 65 34663 
35 01 51310 
36 52 30542 
37 37 60606 

CA XT40 

XS3 Codes (Cont.) 

06630 
15067 
40101 
o 
15066 
02701 
44734 
45150 
02666 
o 
o 
73027 
10003 
10101 
65150 
10130 
13101 
63450 
10101 
16750 
07266 
56634 
62452 
00152 
63054 
10150 
63324 
15251 
45150 
15224 
20101 
06060 

1843 

Ll SEN T E 
NCE~NU 
M B E R b. b. 

, 

[Sent. no. in std. fo~ Sentence 
CON T Section 

I N U E D ~ Heading 
~TERMIl 

N AT 10 Nl ~(SECT 
[Section No. J 
[- -] 
TIN U E D 

~~r~~~} 
) - - CON 
b.b.b.~~E 
N D b. 0 F b. 
LIS TIN 
G~b.b.b.b. 
~b.MOUN 
T b. N EXT 
b. LIS T I 
N G b. TAP 
E ~ 0 N ~ P 
R I N T E R 
• ~D Ob.N 
o T ~ C H A 
N G Eb.P 0 
SIT ION 
b.OF~PA 
PER ~ b. 
2222!2 

Termination 
Section 
Headings 

Setups for 
Preceding 
heading 

1
printer 
Stop 
Symbol 



IA XT40 

40 01 01010 10152 68/.)./.).6. 

il 41 54 51325 42447 R 0 G R A Heading for 
42 01 46346 56634 6. L I S T Listing 
43 50 32010 10101 N G6.6.6. 
44 01 46342 55424 6. L I B R A 
45 54 73015 45167 R Y 6. R 0 U 
46 66 34503 00101 T I N E 6. 6. Li brary R ou-
47 0 0 0 [Routine name. ] tine Heading 
50 0 0 0 [- - - - - -] 
51 66 34506 73027 T r N U E D 
52 01 01010 10101 ~ 6. 6.6. b. 6.} Setups for 
53 01 02022 65150 6. - - CON Lib. Routine 

CA XT54 Heading 

1844 



F1exowriter Printout 

IA FP 

0 00 FPl 7 Codeword 
1 01 01010 10101 ~b:.b:.b:.b:.b:. 
2 52 24656 50170 P A S S ~ V 
3 22 01010 10101 • b:.b:.b:.b:.b:. 
4 01 46346 56634 8- L I S T I 
5 50 32015 13101 N G b:. 0 F b:. 
6 52 54513 25424 P R 0 G R A 
7 47 22010 10101 M .b:.b:.b:.b:. 

10 00 FPll 10 Codeword 
11 01 01010 10101 b:.b:.b:.b:.b:.b:. 
12 01 01010 10101 b:.l:lb:.b:.b:.b:. 
13 01 01010 10101 b:.b:.b:.b:.b:.b:. 
14 01 52545 13254 b:. P R 0 G R 
15 24 47014 63465 A M b:. L I S 
16 66 34503 20151 T I N G b:. 0 
17 50 01662 45230 N b:. TAP E 
20 0 0 0 [ J Servo # 
21 00 FP22 7 Codeword 
22 01 01010 10101 ~b:.~b:.b:.b:. 
23 01 01010 10101 b:.b:.b:.8b:.b:. 
24 01 01010 10101 l:lb:.fll:lb:.b:. 
25 01 26514 75234 b:. C 0 M P I 
26 46 24663 45150 L A T I 0 N 
27 01 26514 75246 ~ C 0 M P L 
30 30 66302 72201 E T E D .b:. 
31 00 FP32 23 Codeword 
32 01 01010 10101 8888b:.b:. 
33 01 01010 10101 b:.8b:.b:.b:.b:. 
34 01 01010 10101 !:::tb:.Ab:.b:.8 
35 01 26675 45430 b:. C U R R E 
36 50 66014 63465 N T 8 L I S 
37 66 34503 20166 T I N G b:. T 

CA FP40 

1845 



F1exowriter Printouts (cont.) 

IA FP40 

40 24 52300 13167 A P E /J. F U 
41 46 46220 15267 L L . ~ p U 
42 66 01503 07101 T /J. N E W /J. 
43 04 10030 30131 1 5 0 o 11 F 
44 51 51660 16624 0 0 T 11 T A 
45 52 30015 15001 P E /J. 0 N 11 
46 65 30547 05177 S E R V 0 77 
47 0 0 0 [ d 50 65 66245 46601 S T A R T 
51 66 51012 65150 T 0 ~ C 0 N 
52 66 34506 73001 T I N U E /J. 
53 46 34656 63450 L I S T I N 
54 32 22010 10101 G • /J.l1/J./J. 
55 01 07220 10101 ~ 4 • 11 /J. /J. } Optional 11st-
56 01 12220 10101 7 .6./J.11 ing tape num-

CA FP57 bers for 5 or 
7 servo layout 

1846 



IA Fe 

0 0 0 0 Zero 
1 0 0 1 1 in ltv" .L .L 

2 0 1 0 1 in "u" 
3 0 1 1 1 in "un & "v" 
4 0 0 10 
5 0 0 4 
6 0 24 24 2010 7 0 0 15 

10 0 0 2 
11 0 0 3 
12 0 0 77 Mask 1st XS3 digit 
13 0 0 7777 Mask 1st & 2nd XS3 digits 
14 0 7 77777 Mask 1st, 2nd & 3rd XS3 digits 
15 0 0 67 
16 0 0 6667 
17 0 0 22 
20 06 0 0 
21 0 0 5 
22 04 0 0 
23 0 77777 0 "uM mask 
24 0 2 0 
25 01 0 0 XS3 space 
26 02 0 0 
27 0 0 6 
30 0 0 30 
31 0 0 171 
32 0 0 77777 
33 0 7 0 
34 76 0 0 
35 0 0 14 
36 0 0 36 
37 0 4 0 
40 0 3 0 
41 0 77770 0 
42 0 0 167 
43 0 10 0 
44 0 0 16 
45 0 0 11 
46 30 30200 0 
47 01 01010 10000 
50 0 7700 0 
51 0 07777 0 
52 0 166 10 # const. allowed in 1st blk. 

Const. Pool on obj. prog. tape (u). 
Minimwn # b1ks. preceding lIt 

53 0 167 
seg. lab. blk. on obj. prog. tape (y). 

1 
54 0 777 0 
55 0 170 0 

1847 



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. # b1ks. input buffer 

67 0 0 70 
(910 or 11a) 
Limit for line count when new 

70 0 0 100 
section next (5610) 
L~it for line count when ,same 

71 0 1200 
section next (6410) 

0 Max. # b1ks. + 1 (1010 or 12a) in 
input buffer 

72 0 100 0 
73 0 0 BL Listing tape block l~it (120010 

per Univac sys. convention) 
74 03 0 0 
75 0 77 0 
76 0 0 7 
77 0 10000 0 

100 0 0 12 
101 0 0 303 

CA FC102 
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o 
1 
2 
3 
4 

5 

6 
7 

10 

11 

12 
13 
14 
15 

16 

17 

20 

21 

22 
23 
24 

25 

26 
27 

30 
31 
32 
33 
34 
35 

36 

37 

IA RC 

o 
o 
TP 
o 
o 

o 

o 
o 
o 

o 

o 
o 
AT 
o 

o 

o 

o 

40 

o 
TP 
o 

o 

o 
TP 

o 
TJ 
MJ 
o 
o 
TP 

o 

o 

IB 
08 
IB2070 
OB264 
XS34 

XS40 

o 
o 
XS55 

XS60 

IB170 
IB1 
CWl 
NL 

NLIOOO 

NL2000 

NL3000 

NL3100 

DL167 
FB170 
FD 

FL 

o 
RF 

o 
RC2 
o 
DL 
TB 
RB 

o 

o 

Relative Constants 

o 
OB 
CW4 
OB264 
HC36 

HV7 

004 
BD 
HC45 

HV11 

o 
o 
CWl 
o 

o 

o 

o 

o 

HC55 
Q 
NP15 

NP22 

SB 
FD 

RB 
ED14 
ED14 
HC5 
HC27 
RF 

SB170 

RB170 
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Init. add. input buff. 
Init. add. output buff. 
Last add. input buffer + 1 

Add. stored subs. yare col. hdg.; 
ent. add. sent. hdgs W/cont. 
Add. stored subs. yare underscores; 
ent. add. subs. v~. drum W/cont. 
To preset @ ~ 
To preset ® ~ 
Add. stored non-subs. yare col. 
hdg.;ent. add. term. hdgs W/cont. 
Add. stored non-subs. yare under­
scores;ent. add. subs. yare (core) 
hdgs .• W /cont. 
Tnt-t. add. XS3 Sym. list 

Base add. statements in sent. no. 
list 
Base add. subs. yare EQ.in sent. 
no. list 
Base add.non-subs. yare EQ.in sent. 
no. list 
Base add. pseudo Op~ in sent. no. 
list 
Base add. lib. rtns. in sent. no. 
list (Ind. bit in Ope code) 
Add. 1st const. - 1 in input buffer 

Init. add. Ope file IV on drum~ 
Preset one shot jwnp page no. rtn. 
Init. add. Ope file IV in core; 
Preset one shot jwnp page no. rtn. 
Init. add. statement buffer 
Init. add. Ope file IV (drum) 
buffer in "v" 
Init add routine buffer 

Init. add. routine file (drum) in 
"v" 
Limit value for statement buff. 
{-l3St~ ·add. + ·1) 
Limit value for routine buff. 
(last add. + 1 



40 TP FLI70 CT Limit value file list (last add. 
+ 1 in "u") 

41 0 08740 08740 Limit value output buff. (last 
add. + 1) 

42 0 LB DS4 Init. add. list buffer 
43 07 0 0 

CA RC44 

Explanation of Counters, Indexes,Temps.,Etc. (CT) 

CTO [0 0 0] Temp. 1 curro subs. var. CWo 
running add. etc. 

1 0 0 [0] Index Cl 
2 0 0 [oj Index C2 
3 0 0 [0] Index C3 
4 0 0 [0] Index C4 
5 0 0 [0] Index C5 
6 0 [0] [0] Output buff. add. (next avai 1. blktJ 
7 0 0 [0] Line count (next avail. line) 

10 0 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 [0] # blks. in Term. 
20 0[0 000] 00 0 # full blks. seg. + Pref. 
21 0 [0] Pl # lines part. blk. and H.S.S. 3rd-
22 RJ lO] [0] Pref. exit and entry in "u" & 8th 

"v" Lines 
23 0 0 [0] # lines preface seg. 

lab. 
blk. 

1850 


