




















































































































































































































, , , 
Phase' II B .' �'�~� 

. 
Printouts �(�e�x�a�m�p�l�~�)� 

. " '. ' 

" .. 
COMPILATION Olf" . �T�I�T�l�,�.�,�~�.� ' 

�-�-�-�-�-�-�-�~�-�-�-�-�-�-�-�~�-�-

, VARIABLE ,., TYPE �'�,�~�:� �~�~�~�~�:�~�:�"�'�"� �:�,�~�b�D�R�E�S�S� 
", :,. , 

VECTOR 

'MATRIX 

LOGIC 

BOOL 

VALp'E' 

,\BOX' 
....• 

' :. R',: ' .. ··.·0 ',,'" "0000 
· . . . 

,.>' R '''.:' 0 0100 

I" �~� "':"0 ' 
. "'" 

L ' .. ,', .. 2:'.:<, 0001 
L' <.:"2'> ...... , 00.02 

" '. 
,'I; 

,R,·"i, 
.' .',' , ' 

i • 

.. " ,' . 

. : . '. �~� ,'.. " 

. 00,03 

. '. ", 

VARIABLE, TYPE, ,BASE' 'ADDRESS' 
. " 

'",' . 

RESULT .. '.' R 

HEAT '. D 
" COLD " D 

�P�O�.�W�~�R� .' C 
, 
JIN or 
INPUT .' r . , 

�~�'�,� 3 

, 3 ' 

,3 

',' 4· 
", 

4 

4 

.-

0000 

.. ' 0500 

0700 .' 

0000 

0001 

0002 

.Code ' CONSTAN!,."" ,,: ,ADDRESS-BASE 0 CONSTANT 

7S ' 4.71 . 

,ADDRESS-BASE C 
IS 

2S 

3S 

", 5S ,:,,' 

6S,'" ' 

, " 

: .. 
. , 

l' i"". ',0310 '., 
.. ,'. "", .< .. :;. ".: t '.' 

.. 2 ',:,' ,," """"', ,,:C' 

6 .', . , 

27 . ,,- . ,".,' 
.. "'- ,'" 

0311 

0312 

0313' 

. .0314 ' 

3: 7'4," ,.,' .', ,',::" :. ", .0315 
.... ',. 

, , 

". �~� .. , .. . '. 
, , . �~�.� ' 

," .. ',' 

.. ' 
, ,': .. ;" , :. �.�~�,� '::, :;,' r,'; : '> 

;, ':,:',:' 

I • " 

· .; 

• i", . 

: ' .:. 

' . 
. ,' . 

" ,', 
�~� .. ; : 

. ' �~�.� . '.. ,. ' .. ' . 
/,,- , ',-, .. 

. 1D " �5�~�3�4�D� 

·2D· �6�~� 74289D 

. "'- , . .", 

, ' 

, "'.' �"�,�~� 

, ,.' ",,.' 

': 0'316 
. ','031S . ",.' 

. . ,) '" ." ," 

. '. t. -:',',.;', ; , ,,', . 0320' 
�~� , . "i".... . . �_�.�~� . 

, '0322: : 
:. . , , 

.', " ' 

. .•. 

," . �~� -' . 
" 

, ,t-', .,-

, . . ' (', 

. . �~� .. 

N 5 . 
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Phase II B 

Printout (example) cont'd 

. 

" , 
t,' • 

EFN SEQUENCE NUMBER 

3A " 

'ADDRESS BASE ,1 

6 

38 

2 

147 

18 

7A1', 
'I' . . :" 

14A 

,17B .c 
183' , ' 

't' 

0112 

0230 

0310 

0330 

0400 

", "~'I 

" 
',' 

.... 

PROGRAM STRING. 

lA "CLA ID 

ADD .,' VECTOR' '1 , # 
" . ' 

S,:):,O 
, ' 

MATRIX' 

IB CLA 2# 4 
(3 columns) 

.", 

STA I3P , , 

i 
• ,1' 

etc. "j .. ' 

,TRANSFER VECTOR NAMES 
;" 

BESSEL , *DORIS ," '>' SINEBETTY** 
,,' 

, " 

, 
~' ... ,: ", 

'*DUMMY 

, **EXTERNAL' 

• 

" ' 

(', 

, (3 columns) 

.~. ,', ...... 

;."," 

EXIT 

" 

" 

'. 

,;' .~ ;" . 

" Ii 

, " 

N6 
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" 

" .. ~ ,. 

, ' 

(.~." ...... ' o • . 

, . 

, , 
I. 

. ;-:. 

" 

'. 
• , 

" , 

Seq,x ence 
'. .' 

1A 

lAl 

.-,;"", --

Phase II B 
," 

...... :POintout (exampie) concluded 
',t. • 

'.: j 

, . ,..1 
, '. . Master 'Sequence Table' 

'" . ~; 

",I 

, , 
, : .,,', " .. " 
.. ,.... .. .. ... ',: '~.' :.,. 

", 

'. 

..... '. 
,t, ' ..... ',' 

'. " 

" . ', 
Address-Base 1 

., 

0007 ; . . -:, 

•• •• .~ I" 0014 
. ' 

0", 

:" .... 

'f 

lB. 0023 (4 columns)· 

., : 

2A 

,3A 

4A 

Section 

" , ' .. ~ , 

: ..... : 

. It· '. 

, UNIQUE DATA' 

,t,.: 

,':, 

", " 

. ; .. ',' 
':", 

0064' 

00.73 

0084 • 

Program Summary 

Length - Base 

·230 o " ,,~, 

7 1 TRANSFER VECTOR·,d 

, P ROGRAWI ST RING: ':1' ·1046 ".,:' 1 

COMMON l' 

COMMON·2.· 

COMMON 3.' .. 
, . . .:-

COMMON 4. '. 
" ", " ':., 

····COMMON 5, 

COMMON 6 

(name)·. 
". 

' .. : 
• .• : ~ . I 

.' . . .~" 

. " 

" 

" 

" 

"'.-

,,' ':' 

<,., ...... . 

" 

':./ .... ' .. 

,'. 

.': -', 

200 

500, 
', • .1, 

'\: " 

700 

o 
'0::" 

. :~ . ." ..',': 

•• f 

2 

3 

4';}':: 

5' 

6 

.7 

,::' 

.,' 

.:; 

. ... " 

" , 

::,' 

" 

. J~.f t,~\ 
";;" " 

. ;.: 
.' 

,., 

~> 

,; 

". 

. ' , 

-'.j 

.­,; . 

'I" 

. ... .',. 

'. , 

". 

" 

I. 

' . ... 

... 

" 

.... 

... . , 
,.j, 

,-.'} . 

,,:', . 

',' 

" 

' . 
I,', 

.. 
. 1 

' .. 

" 

" 

. ~ .,' 

...', 

, .. . ,. 
," 

! " 

N7 
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. , 
" 

Sequence ,Number 

Program' Point 

Erasables 
',' . '" 

: Literals 

Data ,-

.1.:' 

,,' 

" ,~ 

Phase II B 

'Printouts (cont' d) 

SYMBOLISM 

nXm" 

nP 
:; 

'n'ES nED ... 
" 

" 

(sequential) 'nS :nD 

• '< 9riginalnam e) 
,'" . 

" " 
" ,.,' 

' .. ' 
',:'" 

,', 
.-: 

,,. ;' 

" ... .., 

'" 

, .. ' 
, , 

n n 

nSc nAS 

;~. . 

". , 

, ' 

" 

N8 
'. ',' .' ' , ". 
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, ... 

Q 
1° 
1 

. ~" 

" 

" 

" 
<. 

. ' 
" 

" Phase II C 

• The function of Phase II C is to output the finished program. ' 

, 1. Preface Pre paration--(se'e R 4. i) 

, . 
(a) The TITLE, COMMON and TRV names are placed 

(b) The T RV' and Total .Preface Count is placed 

(c) The' eight counts a~e placed 

(d) The external bits (if applicable) are set 

2. The Preface is built in the proper place in (internal) load file A. 

... -:- .' 

.... , 

3. The Text"is writt~n out (blocking to be specified later) in, this sequence., 

'f :' 

,: 

,', 
", 

"f< • . ,' 

~niqueData :, BO ' 

, Program ,String 'RQWs 

.Program String :.';';:' B 1 (starting with 'first 'word following transfe,r vectoI 
I, ',COMMON # 1 :;,. B2:" ". :.",' ';',..;' '," , 

-I .,,. 

COMM6~'#6"""'::'B7 .. . . " 

, ~. l 

,,' 

'.1 : 

" 
,-', . 

. " ~ . 
'~', . . ," .,;.:. '" '.~ . 

. I·· •• :. 
. '," 

"'; ",,.. ,,', .. ', 
:' ~ 

, . 
'" 

,.' 

':" 
',' . 

"/ 

...•. 

" , 

."; 

.' 
• : ~ ", > 

,,' 
• ~ • j", 

, " ':: . 
. ~. 

.;. 

,',t. 

.' ~:~ .' 

.. ~: 

, " 
··t.· .. ..... 

,: ..... ,.\.,: ,', 

t' 

" . :", 

"'." 

. ::.,' 

, ,~ 

" 

.. 

..... 

, .' . .' 

t' 

, "" 

"'.: . ," 

.... 

,:, ' 

," '::,' 

',: 

'II':. 
. ,',' . 

.. :.:' 
.,', 

..... 
..•. 

" . 
':1;" '" 

" 

.," 

'. ,: 

,.,' 
, , 

. . ~ " 
~ '," .. 

.' " 

, " '. 

":"; . 

." 
. ; ... '. 

:',<, ", 

".,', 

" 

.~ . 

, . 

N9 
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, :C~\ 
. '1l., 

Name 

.Name 

. Name 

Name 

Update Program 

Handles v,lriting on LIB Tape 

LIB ADD insert 

LIB DEL 

both 

delete 

replace 

Special' Operations 

LIB.CPY 

LIB LS'l' 
" 

(new copy with system routines only) 

(list) 

LIB CHG' Name 2 (permanent name cha.nge) 

" 

. >. ~ fi.1 
Pl . 

7/10/63 



\ 
d , , 

iAJ .. , . r t . ,. 

i 

;1 

• 
j 
! 
l 
1 

:(j) 
1 

(Load file) 

.uPDATING 

Update 

, 
I 
I 

..... VI 

Lib 

... ~ 

'" -"="" • "'~ ,".; 44 4$ ..... # 4 • # 

" . 

;: .... ::;::n;:;;;;m .......... iJ:;i4 ;:#4 \ ¢ ~" p,; 

P2 
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.----- . - .--.:;-...,---....... -:...-. - "-- -... - ,- _ .. -:-'.~ {''-,: -' :.-.;..~,~~: , 

.. 

! ... 

.' , .' , " 

, " 

, " 

«i" ,,' 
, /_, t 

',0 

' .. ~ ,. . 
.' ~',.' 

; 

, I 
~ 

,', 

/ '. 

, ' 

.. 

,. 

LIBRARY TAPE 

. , .' 

, ' 

SRNT (SYSTEM) REC 1 

SRDT (SYSTEM) REC 2 

SRET (SYSTEM) 

SRNT (USER) 

SRDT(USER) 

SRET (USER) REG 6 

" . 

. PREFACES (SYSTEM) 
" 

EOF 

PREFACES (USER) 
,EOF,. 

" 

: " 

TEXTS (SYSTEM) 

,:' , 

EOF 
. ' .. ' 

TEXTS (USER) 
, , 

" 

" 

,EOF, 
• , •••. . j~.- - • , 

,:.,1-' 
:,,,.,, , 

, -. 

, .' I • -

.",, __ .~. ___ ~'" :~~ __ ~ .. --~-.-,-------. -'-------:'-';-;;:;7":: jL •• :iiLu-'--5i:'::, ~;.;;i;;ii:-.';;::'ii:i:i.i.i:i;p.';g;;;::ii:i;i!iiM •. :;;;;:::t:;,~:i;ii~iiijii;~ 



.f' .. 

, ,. 

'I 
i' 

• 

Update 

1. For LIBADD. LIEDEL and :bIBCHG: 

SR1\J"T Tabl~ must be altered, but kept :;.n o,rder by name.; 

SRDT references to SRNT' must be altered to reflect changes in SRNT" ' 
, This implies a change in all references to n~es beyond the point . 

. , (or points), of ch.ange' in SRNT. ' 
~ ., 

'f '.' 

' .. SRET undergoes same,'consideration as SRDT. 

Each new progr~ preface mus't be processed for SRDT and SRET entries. 
Multiple entries are added to SRET (preserving name order) and dropped' 
from the preface. The transfe~ vector is transformed (using SRNT) into, 
:an SRDT, entry~which is then compared against SRDT to avoid duplication-­
details of this are still to be resolved. The transfer vector is dropped' from 

. the preface--preser:viD.gthe vector 'coUnt~' " . 

. :, .. ; 
'2. For LIBADD 

The appropriate set of pre,faces and texts are rewritten with ihenew 
prefaces and texts added to the end of their respective files. The new 
names in SRNT will ,r.e'fere~ce the added record positions • 

. ', ' 

3. For LIEDEL 
, ' 

'T~e appropria.te set of 'prefaces' and texts are rewritten dropping the ones 
be:ing deleted. ' , '..,',', ' . . " .' 

SRNT entries referenc:ing relati~, recor~,position altered "by the deletion, ' 
must be' c,orrected, ac~or4ingly. . " , " .,' , 

" 

4. LIBCPY 

Strip user table 'r~cords and pr~face and text files in' cre~tmg new tape 
containing systemfij.esonlY. ' " 

A means of recognizmg l~ngth and nature (whether user r~co:rds ,and files " 
are present 01,1 tape~ of l1J?rary for lqad and ~pdate purpose might be ' 
n~cessary. ' ' ,. , 

.~ , 

, Physical blocldngpf',preface$ and'texts are' 1ndicated;e" ,,' , 

" . 
, , ."' 

,,' , 

:. ;', . 

.':,'.' .' . 
,,'/:;", ..0-

" , 

I,'.:", " 
, " .', 

" .. ,. 

. ~ " .. , . 

• '".:' j. 

" ... ' 
, , 

" . 

! .. 

"'P 4 
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. '. 

, 

I" ' ,'. 

••.. , ,,' ,i. 

~. ' , "'i ',,' 

. . ' 

-, "'r, ~- • - •• -,. 

" . 
. .. ',' .'~' , ,', 

·.MAP~. i ' 

• " "1 

... ,: ,", 

Processor 

Output 
" ... ." 

Must be organized like FORT.l1AN output. The LIBA may be updated 

following assembly or the load file will be used by the loader. Re­

lo'cation codes as in FORTRAN IVA for program $tririgs and data. 'The 

output of 'NJ.AP~ is r~stri~ted to.FORTRAN subprograms <rUNCTION ' 

, :,' ~ 

, ... ~ . 

or SUBROUTINE) •. It cannot serve as inqependent or "main" program.' .. '. '. .... '.', 

" 
General 

':, . . . 

.' 
I. :., 

'''. 
'.' " :~ . 

There will be 9 location.counters: transfe.r vector, data, program string. 

and 6 COMMONs. The user is· responsible for using the EVEN operaUons 

whenever necessary. The loader will always relocate sections to locat~ons.· .. 

modulo 2. 
.. ' , " 

. .: .. :,., 

I. To be included in MAPA: 

(a) all m~chine mnemonics, 1301 and 7909 , !~"', , 

.. 
(b) literals, elements, terms,exPressions, Boolean expressions . , . , , , ',.'., " 

, . . . 
'. 

. ::' 

.", 

(d Psuedo-operations as de.scribed byMAP unless specified below. '. < :. '. '. :' .. 
(d) 7090 double precision'routines 

(e) Special operatiGns: ZAC,' ZSA, ZSD, BRA .", 

(f) P refix codes 
:. , ~ 

" , .: 

ll.Not to be included in MAPA:' 

" t 
,,' . .' '.-

., 
. " 

- '. " t' 
, :' . . .... ~.' . " . ,';; , . ~ . 

.... : :", 

.' ',' ~:',' " 

" t,·.' ,'~': 
", .:,' .~ '~ , 

.',! 
, ,;' 

" I • 

. '.: . 

. Q f':' 
.' 7/2~/63 .. 

,0' 
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", 
,:' 
" 
" 

'. 

. ,. 
,t .. 

; . 

," .. 
','. 

. ... " 

, . 

--------"f_~ .... _ "r" _ ,..,.....-"""",....,.~..... - ~ - - .... ~ 

(d) File dictionary psuedo-operations 

FILE - LABEL 

" 

, . 

;. .... f",.. .... , t.,: . . , ,".' 
t.· _ , ... : 

, .', 
: .' ":, ,:.,: '." .'." ~ ~ .": 

': " 
' ... ',' 

,.' ",:' .... 

" ., ,,' : 

"', '. 

': • ~\ ',: ',. ,_ ", t . '.' . ~.'. . 
~.: .:' .. " . .' 

••..• "f 

,.,. , •• f,~, ..\ 
.' .. 

" 

.' :"'., . ' ' 

• • • ,\. 1 

.", 

(e) Operation definition psuedo-operations . 
..~. . '.-.~ . .-' ~".,":. ", .. 

. f C '. "'; .~::'.'" :\,' ~ ',' • 

': .t.:· 
' •• r • 

, ' ' . " 

OPD - OPVFD- OPSYN 

, " (f) Special system macros 

:.: . " .' 

'. \ . '. ': ..... :; ~,,:, ", ':·:.;·>:t .... ,.~ :.,: .:: ~,/ " i . I 

. :i', .: ';. " .. 

.' 

.. . ' .' 

• <, 

< .. .:: i I.: '.: ;"~".~.~.:. " 1, ~. ,." ' 
,. ,'-

': : ',:" ', .... ' ~ . .' '\ '.~:,~" .. " '., .'. , 
' ... '.,' ~;.". .' 

. ',' .. ' ..... "'~"" ,(.: .. , " , 

(g)' Macro-related psuedo-operations' .... , .... : .. > >X . : 
1FT - IFF - IRP - ORGCRS - NOCRS -MACRO - ENDM .<:'" :'::;";", '.:';' 

(h) Abs'olute aSSemblyp~U~do-Op~rations '. ,.;' .;::'::, ' .. '" .' '~ " '\;,~:: .. :;> . 
· . ~. : , '. . . " " . ~' .' . ' . " 

ABS :- FUL -. PUNCH ;,;. UNPNCH - 'tCD ,. . . . .',', . '::. "';-;,;":,: .,' . 

. ..... ':' . " ,C11,':' 
.•. ...: . • •. ,;': :'y: . .', 

,; . 

. , , 

SAVE.- SA YEN - RETURN 

(1) List control psuedo-operations . 

LBL - INDEX - peG -'p·lYrc - " : 

I' , 

(j) Special operations, . ' 
, '. .", 

BFT - BNT· - ••• ''';' ***' - lIB -RIB - SIB . '. ".', ~ .. :.'; 
~ .. . 

, , .. " . 
"" . 

. (k) Macro generation mechanism' 

(1) 'IOCS operations' 

.. :,' . '. '~.' ",,:\' ,):,. ~ . 
" .. " , ..... . ...• ...... . 

,'. , ,I:'. \ ..•. 
:. :,' : .. ~~ •. ~, . 

, ' (m)Immediate symbols .. :.::.;:,.:::.1,' 

't .• 

, " 
, ,I 

',' , . . ~.' 

, . 

. t ' 

..... '. 
" .t 

I;J .' f 

'~ '. 

" t 

,. 
m~. To be included with modified de~inition ',.: ,'.,' 

" 'ORG - absolute origin not permissible, symbolic origins must be' ".'::,;" 

· ' previousiy d~fined .; . . " . 
. .., . . .' .;,;., 

BSS - BES - EQU - SYN '-~ymbol1c variable must- be previ~usly def~ned 

· VFD - symbolic sub-fields must fall in add~ess or decr. portion of word.·:' 
" ~'. 

I 1" I ~ RETURN - expansion of return is:, 
," ;~'~" .,' ~ 

, . :', ' .. , 

AXT **; 4: ., \~ 
.' ., ..... . 

TRA 1 4' , , 

IV. New psuedo-operations'for MAPA 

SUB-PROGRAM TYPE PSUEDO-OPERATIONS 

'. " 

'These psu'edo-operations specify the name and type of sub-program being 

assembled. The constituents of the SUBR and ·FUNCT. ps:uedo-operations . 
. , 

are: :' .. f .. .'. 
'.". ' 

.. 1. Sub-program nam~in the.10catio~ field 'cannot be blanks . 
• ~ • >. • • •• • •• 

2. SUBR or FUNCT in the operationfi~ld' '. "; :.,' 
.... . , . . " . , ~ . 

3. T~~',variable fi~ld ~s~po.red: .':, ,.' . " .. " 

". • ".'" "p' , 
: I' ..• ,," ," 

~.. , "I 
. ',' ",,.~'. jt • 

".. . 
:', .. , , 

",Q2 
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.' 

This entry must be included at beginning of program deck. 

. LOCATION COUNTER PSUEDO-OPERATIONS 

There are 8 location counters':available in MAPA programs. One for' 

,;1 

'. ' 

,. (~ . 

, /: ¥ 

.. , ' 

proiram string. one for data. areaS ,and 8' commo~., The normal mode ':<'<". 
is'program. , There i~ no 'limit t~ the number of times' controi is p~ssed':' >. .. : 
between these modes. ' 

The COMMON psuedo-operatio~ 

The constituents of the COMMON operat~on are: 

1. A symbol or blanks in, the location fi.-eld 

2. COMMON in the operation field 

3, The variable field is ignored 

The effect of this operation is: 

',' . , , 

I~ .,' • 

. , 

. , 

' •.. '. ~~: . ,I 
\, ; ..... :~ " " 

, " " . , 
'" . 

, " 

",',: .: 

The location counter specified, by the label field is activated (mitially .- " 

. "', . 
ze'ro) and will remain in contr'ol until another COMMON",PROG or DATA,;,,': 

.- ' ' ,:, , , ,:t:.,:.: : 
" is encountered. The same symbol may be used on COMMONs repeat~dly~', 

and will continue from previous usage. 

The P ROG psuedo-operation 

'The constituents of the P ROG psuedo-operation are:, 

1.' The location field is iW'lored 

2. PROG in the operation field 

'," 

,~- " 

'. • ' : ' .. -' i~ •• .' .,_. 

. . "', . :!.!:- -;,: .;".~.' ,,:, . 

-

. '~ I, " 

, -'t, ' 

....• 

3. The variable field is ignored ... 

, This places the program location ~ounter in control until COMMON o~: <>'. ' 
DATA is encountered. 

The DATA psuedo-operation 

The constituents, of the ,DATA psuedo .. operation are: 

1. The location field is ignored 

2 • DATA in the operation field 

, .. 
" )" ' 

. , . , . 
. . ,;', .' 

, : .. " '. ~ ~ 

. ' 3. 'The variable field is ignored. ", 
, '". 

This places the data l09ati(ln co~ter ,in control until P ROG or data is, ", .. " ,.' , 

'encountered., 
" ' 

. '\. 

. , 

.,: -,' 

,,; .. , ,: .; 

" . 
, , 

".' Q 3' 
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I . 
j. , 

.. -
,," ',' 

...... 
." .. ~ -:. :.-," : : . .-r".r 

,-

, .... 'e •• __ 

.' ·~hase .~: Pz;ogt:am 
.'" . • • "..-". &-". • ".- ~.. '",. . 

Symbol Tables 
-2000-

. Input. 
. .- .. 

'. card~.~~:<~:;:/, 
.~.~ .. -~ ... ~. .: '-" 

. " 

r. Vector 

-9800-" - . ,}, .~ " .. __ 
. ".- .. ",:~,,;~.:;.--::::,~,,;::.!.:".::~:: :~'.-.':>:'-~." ;-

-Input Cards,: 

(In~ernal Format) . 
. -.. ~. '~.'-:'.--': ::~.. -.:-.' .. 

" 

-'7000-:-~· -. 
. -

.... 

"OperatioI;l Table .... '. 
, .. - ".-..' -~:"*. •. , ..... ". ~" •• ".:-

-1500- .. " _...... .' .. .: .. 

..... 
. -

Phase 1 Program' 

During Phase' 1 

. -:., 

Monjtor 

." . 
Phase 2 .Pro~ri:im 

_." '.' ",_ '-.-" . 0.'___ .... 

: 

Loc. Ctrs Common Info. Tr. V:ecto 

...... -
, " 

.. ":, .-

." 

. . "i-" '.-;; =:.:- ':-. -. 

' ... 

";,.." 

,".,-

MAPA 
~emory 
Map 

"> 

. " 

.. 

,-

. ' 

'. 

. l . 

. ' . 

..' "0 .... 

.. f 

Syrpbol Tables 
.·.~200Q-. 

Cards' 
-.- ...• , 

~9800-: 

Input Cards. 

(Internal Format) 
." .-" - ".:'" 

- .. '" .... '._ 0" .': :~~. 

-'7000~ 

.' .. -. 

OUtput, 

Stri:ngs ,_ 
.:.~ . .. 

'-. . . 

"':' .. " . :-:; 

". 

i· . ' .. 

...... 

During Phase 2 

,.: ... , 

-'-.-

....... 

-. 
." 

.-.. 

.. ~ .. 

.. ' 

'. 

.--

, . 

" .. ,," 

"- .. ' 
. :- ." 

..;.. 

... " .. --

.' "-~" '. 
~ ',' - .... " .­.' 

" ; 

• 

j 

~"~-' . 

' ..... -... 



, i 

1 
i 

.. 
" 

0' 
Qt' 

, .. MAPA 

Phase 1 will process to binary' as much as possible during' card read in. " " 

Outline of Phase 1: 

1.' Stack inp\1t card forma.t 

'2. Se~-up Internal format 
, ' 

" 

a. search' operation table obtaining flags and machine OP code. 

b. unblock to internal format per operation type • 
,,' 

. c. if data generating psuedo-op, convert data before placing in internal •. 

'. d. if machine instr~ction" de-block'variable setting'indirt:;ct and . , 

index bits into 'machine word. Literrals to table and literal counter 

updated~ 

Set relocation bitS. for symbolic variables. 
" , 

,e. move assigned location and location counter no. to internal format. , . . . . 

3. Construct symbol table 

4. Problem area appears to be thEfexpansion of macro-like operations~ 

5.: A space counter for~ach location counter will be in'cremented so 
, , 

Phase 2 can allocate'memory- for output strings. , 

Phase 2 will 'complete the assembly. 

1. Allocate output strings per space counters for each location counter. ' ' 
.. .. . 

2. Assign literal table location counter,to follow data counter. 

3. Scan sequentially the internal format: 

a) Search, symbol table to, complete machine, word. 

bY Evaluate expressiolls in variable. 
, , 

c} Set relocation counter bits into RQW where, required •. ' 

d) Place in output string 'per location counte.r.: 

e) :Write listing# including diagnostics. 

4. After completing~can ,of iriternalform:at: 

Prepare and write preface. 

Write text., 

Transfer control to Monitor. 

" " 

, " .. , 

I'··" : , ' ' 

~,,; .' 

..... 

,', 

"._----- WI!$ 1i42! $$ au,; ::::: 



" 

" 

, , 
.' .. 

-'-- =~-'.--- . 
. ' 

• 
.' 

,MAPA 

. . .' 

Elements reguired'in internal format (4 words) 

. ~ . 
Input Sequence No.' 

Assigne~ 'locatio~' ~ 
" :. 

, Location counter No. ',1 ;, " . '. 

",' 

. " 
".: .,.J' 

" ' " 

" 
. , ., ',', " . 

',} .. . .~ : ." '. .. 
;. . '., 

>:. '. Fl ags from operation table (includes machine op) 
. ". . 

Relocation fiag·(acidr. ~~ecr) 

Literal flag (addr. deer)·· .... : 

No. of words 'in va:piable 

" . 

... 

'" 

.~ ... 
" . 

.,/ 

, " , , 

'. ' 

",' 

.. -' 

" 

, .. ' 
", ~. ' 

MachUle word l" .} 
Internal form variab~~ 

.Continuous for' data' generating pS\l.edo-~p", . . . , . '.-

,:1,.' 
Diagnostic code' . ,,~ .,,;:; " 

• . .. " " ".~.' , _ ;:~... ...; ',';. 1f,.:"1'.~.~:r .. 
Length of,'variable + 4 := next internal :format ":: 

'.'. . .... 

::~:' . 

,.' 
" ,', to . , 

Elements 'required for' Symbol table (2' words) '-: .. ' ,." 

Sy,mbol' .. 

Assigned location 

, Location' counter No. . (i~cl:tiansfer vector)·"..: .. ". 
.. , '.' . ~' . .. , ., . ,. , . .,.. .' 

"~"'" 

, ..... 

';", 
. .' ! 

,", . 
'. ',' 

" ... ', . 
" . 

: ' 

.. ,.: . '.; 
,'" . 

~ ~ ", ~.: "~ " .. ' .. ', 
~ " .! .,' • .. '-~, . , :' 

" :' 
", ! 

. ... ',',.,.; 

: .... :," '.' '" 

.. :" "' .. 
.';', ..... 

, \ Elem~nts reguired for Operation table (2 words) 

,', 

.. 

'Mnemonic 
, .. 

Flag \yord sa.Il?-e':as ~P??' 

El~~1ents r~quired in'StACK"area (14 words) , 
(. 

,Input '6arCi image,:':-"::, -:,;,~'" , 
' .. .' . '. ' .. ' " 

.. <' " 

• ,>/, 

," .. 

" 

.' ... 
.. J ,: .'. 

, '. 

. >:' 
~, ,"' . 

... ~ 

.;: 

: ,.;~ 
",, 

., .. ;:<~,' , 
.','.' 

" .. " 
" " . , " 

.' ." 
", ,.' 

' .. ' 
• t," 

: ... ,. ~.' '~, ~. " .t." ,,: , ; 
" '. ~ , 

'. ~ . . '. .- ;." 
"".*: •. , , 

", t " 
,. ,'. 

.:-' .,~; : .. 
" '~.'. : 

.' ~, ,', •• ' " • l 
. ,~' ", 

" . ,,' . . " , . ,',.',:' 
" .. :. ':', :,: ..... , .. ~ , ',:.' : .. ,".' : :".:. ..:. 

". ", .. ~. .;, 

. . .' :~. ':. 

" .' ,"----
" " 

" , 
. ;'. 

'., !' 
/ ' 

';',< 

. .', . ~.: ' 
, :. .... 

.... ,:"., .. ;. ': 
. ~::, \ 

' .. :,,} ... ; ~.' .' 
.. '.\' '.,': ,,::: ~~,:'., 

.' .' '.:>. ':"" 
.... t ~. '. , 

.', v: " ,"\ . 

.'.,., 

..•. 

,', .... 
't· • ~ •. ,' .... '. 
"; 

".,' " 

," , 

'. ' 

'./ , 

.... , ......• 
i, 

,.' .. ~ ., .. ' .! 

" . 

". , . ' .. ... . 
.':' .' ' 

..,": ,( ~ 

." .. ' 

"'!' • 

, 
" 

. ..... 

fI" t 

Q,6 
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MAPA INTERNAL FORMAT. 

:- WORD # 1 ,-

ASSIGNED LOC INPUT 
LOCATION CTR. SEQ. NO. ' 

NO., 

- WORD # 3 -

L F INTERNAL REL. NO. WORDS 
I L VARIABLE IN VARIABL 
T~A FORM 

- WORD # 5 -etc. , 
,INTERNAL VARIABLE OR MACij,INE 

OC. CTR. NO. 

000 = PROGRAM 
901 = COMMON 1 ' , 
010 = 2 , 

. all a ' 3 
, ' 190 =' 4 

101 = , 5 ' 
110 = 'V 6 

'. '111 = DATA 

NO. WORDSIN' VARIABLE'+ 4 = ' . ' . ,. ", 

.... ' 
, " ~ .'. II 

. " 

, - WORD # 2 .. 

FL'AGS FROM OP TABLE 

. ' 

- WORD # 4 -

MACHINE WORD " 

RD CONTINUED 

REL. FLAG 

000 = NONE 
- 001 = ADDR 

010 = DECR 
all = BOTH 
100 = TO TRANSFER VECTOR 

LIT. FLAG 

00 = NONE 
01 = ADDR " 
10 = DECR 
11 = BOTH 

INTERNAL FORMAT • 
.' ,'t' 

.' '.' 

Q7 
.. 7/26/63 
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, , 

" 

-G,. 
(:""~ 

- ...... ~,.... "--'-, -~-' .. 

Notes 

. . 
If ETC - Input se'quence number in Internal format will be the last ETC card 
of a series. ETC cardsw~ll be evaluated during Phase 1 to create a one 
entry Internal reco~d. . 

List,control psuedo-ops, *cards, REM cards will not be placed in Internal. 
format. 

DUP will be expanded while piacing in Internal. DUP.·itself will not be in 
. Internal. 

. . . 

The first definition of a doubly-defined symbol will be used. 
. . . .' 

Non-space taking psuedo-ops are in Internal·to compute addresses for 
listing and compile 'tim"einfo only. ' . 

'~:' , 

" .' 
.'~. " 

, .. 

. .. 

" . .' 

'. 
.... -. . .' 

: .. , 
0'" '.-: • ...... ", 

• '. 

" 
. . . 

't' .1 

. ,", 
", :',,: .' " ,,' ~. 

t .: ,; • . .' ' ,"' , 

." .,' 

'. 
., .. ," 

' .. ' 

.. 
. . ' 

.. ','" 
., ',+ 

" 

/. 

. .. 

.. ,' .~ 

', .. 

' .. 

". ' 

;. 

. .,'. -

.' 

- ... -.. 

,0" 

," " 

'" ,:.,:. i . . ;,: .... :. ,", .,"".:":: . ' . ,' . 

.. 

'. 

J • .. 

",.': 

.' '. ~ ~ . ", 

. , ','" .. :,'. 
.'" ...... , 

~ .. ,' , '.' 

.' ;>:, t : <:.< ... : ./ ,:, . 
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:', ".' . .~.." 
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~. .' 
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Sample of MAPA Listing 

L C PHONEYSUBRr-____ ~--~----~~------~------------~x~x~/x~x~/~x~x--~p 
8 a Relo.cation 
~ r . Counter Location Operation Variable 1 e 
o r ADDR/DECR . n 

. 'IRAN ~FER.vECTO ~ 
T 00000 272525606060 

D ' 
D 00000 21457060222~ , . 
D boo 12 OOOOOOOOOOOC . 2 ; .. 
D P0013, 07670000000C 
D b00.14 .. 
D b0026 000000000020 
D 00032 002000000005 P 

l' . 
1 pOOOO 
1 ,POOll 30216030216C 

2 

00000 0634004000 U 
00001 05000000003~ 
00002 0601b000002~ 
00003 007400400000 

P 
D 
D' '. 
T' 

2 00000 

P 
p 
P 
P 
P 
'p 

00005 46000000001 E' P :: . 
00006 450000000033 D 
00007 06020000000~ 
00010 475400000000 
00011· 47740040000C . 2 
00012 17777740000~ p. 

p. 

GEE 

DATAl 

TBL 
BLK 
DEC4 
INIT 

Jt}'NK 
J1 
J2 

START 

K2' 

.' 

TITLE, 
ENTRY START . 
DATA 
BCIb,' A /.'lIY BCD -INFO. 
PZE K2"" START 
ALS. 0 . 
ESS 10 
DEC 16,' 25,3~,62 ' .. 
'FRA SYM3 

COMMON 
BSS 
BCI 

. 
PROG 
SXA. 
CLA 

·STO 
CALL 

9 
1, HAbHA;' 

RET, 4 
=6 
BLK+7,,' .. 
GEE 

: COMMON , 
. BSS 3 

PROG 
SYM3 . STQ K5 

INIT' 
2 

CAL 
SLW 

,ZAC 
.. . ~AXC 

i TXI 
RET 'RETURN 

K2,4 
*-6~ 4, ":1-

P 00013 077.400400000, RET' AXT **,4 
1,,4 .p . 00014 002000400001 TRA 

..... 

Dia~ 
Coc 

P .:. 00015 - .. --" _ ..... ·~--~K·5-~- .;~, BSS ._ .. -_ .... 2----·~------------~~ 

1 
1 00012 000032000000 

LITERALS 
(~D 00033 Q00000000006 

I 
. 

.;. 

I . 
J_' 

COMMOI' 
PZE "OOT 
END 

. ., .. ' 

, . 

'. " 

Q8 
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Operation Table Adjective Codes 
, , 

, IX codes are not placed in Internal area 

4X-5X codes are space-taking op'erations 
" ~ 

6X codes are non space-taking psuedo. ops,. ' 

Within' psuedo-operationadjective coding sub-operations are a'ssigned. 

Adjectiye 
Code 

00 

10 

11 

40 

41 

42 

43 

,44 

45 

46 

47 

50 

. .:., " 

• 

J ' 

" 

, Sub-Op. ' Operation 

'.,-..... 

o 
1 
2 
3 
4,' 

5 
6 

. ,: ,7,' 

" 

ETC , . 
List control operations 
V!'J'LIST 
LIST 
TITLE 

/", DETAIL 
" ,', " 'EJECT 

'"-,,,' " SPACE 
,,', PCC 

. ';", TTL 

. REM . 

A 

Prefix 

" 

,I/O Command 

B 

-c. C 

D, 

E .' 

Select 

. .-"':"' ....... 

'.: . 

'. 

, '." 

, D1so. 4 field channel commands' (K) 
, . , 

" :., , 

~ .. 

. -' 

··Q9 
'I 8/15/63 
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FI Adjective 
Code Sub-Op 

. 51 

52 

53 , 

. 54 

55 

, .' 0 
1 .t. 

2 . ~ 

8' ; 

" .. ',r ..•...•.•• 
-", ,,'~ 

57 

. 60 

61 

? 

62 . 
.. 

63 

64. 

. ? ??' SET, OALL, RETURN 

Operation 

, Disc channel commands 
, 

Boolean variable? 

Disc orders 

. '. Un expanded instruct~ons '(7094 etc.) 

Storage allocation 

.' BSS • BES 
. ·EVEN 

• ~ro' . 

" 1 • 

',' ~ 

.,. 
. l 

Q9.1 
8/15/63 
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Codes 5S and S6 - Spece Taking Psuedo-operations 
BSS I BES, EVEN, OGT, DEC, BCl, VFD 

Scan variable to construc~ machine words. 
Convert where neces sary. ' 
Insure that VFD with symbolic is 'in 
Address or deer of word. ' 
Increment location counter. 
Place symbol and assigned addres's in 'tables. 
Set relocation flags in IriternaL· " 
Set diagnostic flags. 
Allow for re-entrY if next ,item is ETC., 
Increment space counter. 

,; " 

" , 

, , 

. ' .. 

" 
, ' .. 

. ''', 

t , " 

' .. , 
, ' 

: I. 

'.', . '. / 

":~"'. 

au_aWlb a ,$A t 4 " $4,£444.4441, kk¥lL 

" 

. ' 

. " 

'. ' 

-' ' 

Q20 
a/15/63 
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Code 6X - Non Space-taking Psuedo-operations 
COMMON-PROG-DATA-ORG-EQU-SYN-BOOL-ENTRY-NULL 

ENTRY 

NULL -

EQU, SYN-

ORG -

BOOL ~ 

COMMON' -
. , 

extract symbol from variable field and place .in ENTRY list., 
Check fo: dut?licates,Diagnostic 
,Set flags' in Internal format. 

" 'compute symbol address and place in STBL. 
Diagnostic if doubly defined and retain initial entry in STBL 1. 
Move current ,location and location counter number to STBL 1. 

Extract variable to internal format. 
If symbolic variable I search STBL obtaining assigned locations. 
Evaluate variaple expression. ' • 
Diagnostic if all varlable symbols were not under the same. 

,,'Locat~on counter. 
Compute symbol ad¢iress and place in STBL. . 
Diagnostic if doubly defined and retain initial 'entry in STBL 1. 
Move evaluated ''expres sion and location counter' number' to STBL 1. 

, Set Internal format machine word. ' 
· Diagnostic ,if Symbol not previously defined. 

Extract variable to Internal. 
Evaluate variable (see EQU) . 

· If' current location counter contents are higher than last used for 
, location counter now in control , replace~last u~edwith current 
.:location counter. 
',Initialiie current'locati0x:. counter an4'location'co~nter number per' 

variable. .,. . ". 
Set; Internal format,machine word. 

. .... 
??? 

Mov,e current location counter back to permanent area per current 
locatiop' counter number • 
Search GOMMON names with input symbol. 
If previously defined COMMON I move location counter and number 
to current area. 

· Diagnostic if more than 6 COMMONS. . 
", If not 'previously definep, move symbol from input to list ,of COMMON 
.. '.' names I 'and move location count~r number to current,zero current 

location counter.' ' 
Set Internal format machine' word. 

. ,~. . ~ 

'.' 

" 

Q20.1 
8/15/63 
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.... '~-.~-., ---:::-.,. 

,PROG 'or DATA'-

, , 

Move current location counter back to permanent area per 
current location number. ' , 
Move location counter from perm'anent (PROG or DATA) and 

. . . . 
assign current location' counter number. 
Set Internal format machine word. ' 

.~ 

. , 

:' 

. : l 

.,. ..... ' 

~ .. , , 

" ' 

: , , '. ~ 

~ ...... < 

;., 

Q20.2 ' 
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',' 

.', 

• "0" 

.; 

':'.' ,{' ", 
, ~" I' " '. ~.", 

.. 
-' .... 

" I' 

.'~ , , ', . 
',' 

'it" 

,I', 

J,' 

;;;:.,'" ;t" 

.' 

. ~.I ,.~. ' 

,') 
".,' 

" ',: .: ! ~ .. ", ,. ~~ .. , '. , ". >,., 

"., , .: ' 

" 

'. ''!.,'. " 

":' 

, I " :,-, .}:. ~~.' • 

ill,. ".:. .', 

.-;.J. ': 

, ...... 
. ',', 

,. 
" t t,,", 

'.: .. :.: ... : .... ,. . ; , ..... ,..~------~1' 
, .. .' .... \ .. 

. ',' ~ ".' ," "; .. 

. .. ~ .. , 
..... 

, : "':., 
'., 

"'" 

", " " :;,.': 
.,'" 

.... . ~ . 

"~ 

~ .. ,": 

... 

'" ' 

.t. 

.,.',' ..... ,'. !' 

'I' .: 

',,'-

" .,' 

~ . '. 

, .:1 ~ . 
'0 " 

:.:. 

.~ , 

,,' ': ~ . 

", . 

;", 

.' ~ .. 
; • ~ •• : ,A. 

.'. I 

,- " 

:"', 
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Phase A 

Phase B 

LOADER 

(no overlay) 

Reads Control Cards 

Reads Load File A (prefaces) 

Builds tables (commons. 'subprogram names) 

Reads dependency table fro~ LIB 

Builds tables further· . 
. Applies USE. NAME. OMIT 

Reads iri. Prefaces from LIB file 

Allocates COMMONs 

Allocates remainder of program 

Prints Allocation Chart 

Reads texts into core 

Links transfer vectors 

Relocates and 

(a) Punches absolute self-loading deck 

(b). Fills core placing STR in unused locations 

sa ;; 4 b. 

Rl 
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,(j 
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. ~~ 

"j'i' 

•• I 

.. ~ '-'---" .. ,- "'" - ..... --~ 

Linkage to Subprograms 

PI:'f!sent IBJOB System: 

A NAMEd subprogram may have symbolic locations that serve as 
linkage points. 

Proposed System 

t A NAMEd FORTRAN may have linkage only to its prologue. 

A NAMEd MAP ·subprog.ram mayhave linkage to specified ENTRY pOints. 

< , ~a;;", . ,_.4.. 444 AbU4/M,M·,,4<'#\) 

R2 
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File 1: 

File 2: ' 

Library files 

Dependency .. Sequence Table 

'Prefaces 

Texts 

(The system subprograms always precede the user subprograms) , 

Work File A 

Prefaces 

Work File B 

Text 

Load files 

. . 

, (no sequence or dependency table) 

'I .• 

" 

, ( 

,R3 
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(~ •. i.ll .... ·· .. 

1
1
\," 

, . 

Word 1 

.. 
6 

7 

12 
13 

28 

FORTRAN PREFACE , 

TITLE , 
~~1~2~3~1><~~~7~~,~----~7------~~~~~1~2~3~~~1~5--------~~ 

* Transfer Total Preface Count II 
Vector Count ~ 

789 
COMMON; #~ Count 

10 11 12 . , 
COMMON #5 Count 

I' 

" 13 14 1 
, ! 

13 14 15 
1 Unique:Dat,a.Count :prog. String Count I) 

.COM~O~lNA.ME iHi
: 

" \ 

. 
\ .' '," 

COMMON NAME # 6' 

NAMTF(::::::::'::~;ED (#1) 

'\I 
NAME OF SUBPROGRAM 'CALLED (HI5) 

7,--------------------------~--------------~--------~ 

* Each bit of the 2 sets of 15 bits ,are associated with one of the named 
subprograms in the transfer vector. The left set are used as external 

, ,indicators and the right set. as- dummy name indicators. ' 
, ' 

, , ... 
** P.reface ~s completely variable in length from word 7 on. 

'I . " 
, . 

,t',-

'.', " :' 

, " 

" ,~ . '.~ 

..' ' ... :, 

, ' 

, . 

R4.1 
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" 

i 

;!a . \;t:''\ , 

. . • 

.' 

. ' 

I 
I 

. MAP PREFACE 
. . , 

Word 1 . J:---r~,......T~IT;...L;;;;...;;;;E;...,... ____ ~ __ -::--~-.-___ ~ ___ ~ 

1

\3 . 7 . 7 
/ 
M~lt. Entry Trans. Vector 

,. Count Count 

i~ 

1 3 15 

* \ I Total Preface Count 

I COMMON II 1 Count \ I 
CO~MON II 2 Count ,. 

\ 
COMMON II 3 Count 

COMMON II 5 Count 1/\ 
COMMON 'JI 4 Count > Fixed for 

~ COMMON II 6 Count . every 
, 

6 Unique Data Count Pro~. Strin~ Count .J preface 

7 

\V 
1:2 
13 

1 
'27 

28 

1 
I 

39 
~ 

40 

1 
43 

COMMON NAME II 1 

, .. ~ 
" . . COMMON NAME'# 6 

NAME OF ~UBP ROGRAM # 1 

.. 
" ., . , ; 

" .. 

. I... .... ('UANSFER VECTO~ 

_NAME OF SUBP ROGRAM # 15. 

NAME OF ENTRY # 1 

f 'V 
NAME OF ENTRY # 12· 

Increment Increment 
#4 #3 . 

Increment ~ncrement 
#S #7 

Increment Increment 
#12 #11 

, ., 

. Increment 
#2 

. Increment 
#6 

In'crement 
#10. 

* This bit is set for a MAP text 
, . 

.' . .. , . : . 

. Increment 
#1 -

Increment 
#5 

Increment 
#9 

, . 

, I .. 
.... 

; ,', 

,. ", " 

.. ," 
; .~ . 

~" .. 

.... , 

. It " . :'., . 

I" • 

,', .' 

. " 

' .. ; 
".', I ',: 

,." 

" 

. . ** Preface is· completely' variable. in length· fr~m. word ,7 on •. ... 
"". "', 

. ,.' . 
:',," "', 

I' ' ..... 

," .. t 
' .. 
, ' 

. ~ , .. 

'. 
, '.,' 

R ,4'.2 
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,.--' 

t 
I 

• 

Subroutine Name Table (SRNT) 

in first file of Library 

. NAME 1 

3 Relative Location '18 21 Associated Position 
of Routine in· LIB in SRDT (If any) 

-.. 
" 

NAME 2. , 

3 Relative Location 18 21 
of Routine in LIB >!c 0 .. 0 

, . t .. .. 
.. 

etc. 

36 

36 

* Bits 19-21 will indicate. whether there' .is any SRDT position # in Bits 22-36. 
. '. 

Table will be in alphabetical order by name,a 2-word entry per routine 
. " . 

.: in· the lib~ary.~. 

R4.3 
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. 
Subroutine Dependency Table (SRDT) 

in 1st file at Library 

(j.. f) 
3 iposition in S'&~T' 18 21 Position in SRNT 36 

of Dep Rout 1 of Dep Rout 2 

J 
3 

Position in SRNT 
18 21 36 

):c 
of Dep Rout N 

3 Position in SRNT 18 21 P osition in SRNT of 36 
of Dep Rout 1 ),'c Dep Rout N . 

I .. .. 

-. 
,< . -- . 

.... 

etc. 

A and B represent SRDT positions ~ppearing in SRNT entries. each of 

which ~re the initial location ofa string of dependent routL."'1es. 

, Elimination of duplicates (where feasible) must be considered. 

Does this 'elimina~e need f?r Transfer Vectors in. library prefaces ? 

. .. 

.' . 

R4.4 
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Subroutine Entry Table (SRET~ 

in 1st file of library 

NAME 1 

3\S.RNT position 18\ 
. of Parent Routine 

21~ntry Increment3 6 
From Origin . 

NAME ·2 . 
1 ' 

\ 

( 
) 

. ' 

\ 
" 

'" 
~ 

, 
, . 

, . 

\ 

Table will be sorted in alphabetical order by name~ a 2"!word entry for 
. ' 

'every I'multiple" entry associated with any' routine in the library. 
" 

. ~ntry names ,in library prefaces ,are not necessary. 

, : 

R 4.5 
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.. 

, I 

, , 

',I, 

. : 

" . . ', . 

" 

. : .. 

.' ./:~ .~ ," :. 
,"', ,; 

'i' , 
,I, 

,', 

" ' 

" 
" 

", 
"I 

" .', o! 

,",I.' 
" 

-

" 

~~ ,:,',:' ,I 
," .. ;. ".\ ., 

\,' II 
• ," t 

'\. '. 
.~ . , , 

'" 

\. 
i" ,. 

~ .. ~ ......... ~-.M,..,,,, ~.~\' ~,~ .... _~~ .' ..... -_.'±... ~:-... :.~":.':.'-.. - -:­

" 

TEXT FORMAT 
, . 

HEADER 
#, Contents 

Words 

RQW 1 RQW2' RQW3 RQW4 

l 
"RQWn 

, ' CONTENT WORD 1 

CONTENT WORD 2 
f 
4 " 

J 
( 

. 
J 

. 
) 

'CONTENT WORDn, 

,CHECK SUM (?) 

.!: . 

~> 

J 
same as prefa 

'counts'? ' 

" 

. , i 
" 

, l, 
, , 

, , 

'>~ 

".'-

:.~.~~.:.' 
, 

.. ' , 
'j, 

, , 

" ., 
", 

, 

,. , 

,J .... ..1 

~~. ; . 

." J' , , 

, , 
.~' . 

", i/ 
" 

, " 

" .... , 
t\ .. 

II:,' 

, I 
, , 
" 

. ;,.': .. ~. 
'" ::: 

" 

" ' 

" 

Header ..... indicates whether'text is, Co~mon Data Blo~k, Unique Data, -or , 
, , program 'string. ,~,',' , "'." , :",:" ': " 

, .... " 

• • .' . •.•• t • 

" " AU texts resulting from any one compilatio~ or Assembly to~form one 
phys~calblock on tape .. -tentative. " ' .' '. 

, "'. .••• '. • •• ;.,' •• : ~ • ." '.':. ,:".' '.' I,.. ,'. '; • ': •. :' . • . . . , •• .' • • ',' • 

,',', '.' ' . '.',' '.:. 

f.:.,' .. , .," -'.,','. '. -',: 

'. 
,., 

.\ '" ' ... 
~) , 

" :. " 
; , .. , 

, " . 
" '. ,", .:. 

,;: ,::.. ,:. '.~ ,:',: .... ~.' .. . ",";, 

, !. '. '. . .... " '~ 
".,' " ',: 

i, ~ ..•.... 

, ;. 

.! . 
", 

',' ,',. 

, ' 

.,', . 
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.. ~ 

The Object System as Loaded 

. (no overlay) 

7094-il considered 

,.. 
(Example) 

TR VECTOR 

Prog Strg 1 

Prog Strg 2 

Prog Strg 3 

Prog Strg 4 

Common #3 

. u 

Unique 1 

Unique 2 

Unique 3 

Unique 4 

Blank Common 

Common #1 

Common #2 

R5 
7/10/63 



.,' 

,'. 

. Chart Printout by Loader 

(no overlay)' 

.. ' . 

'.,: 
, .. : 

" "', 

.' '" . .•.. ;,. . , \ 
',',: 

MAIN PROGRAM: NAME 

OCTAL DECIMAL" 

Entry Point .. ,' 1037 1241 

'LOCATION OF ROUTINES 
, .. 

NAME 

SINCOS 

EXP 

,SUBR1 .. , " 

SUBR,3" 

FXEM 

0027 
'" . 

, .' 
1031 

'.' 

1373 

2001 

,2037 

~077 

. '. '. 

' . 

,'.... . . c' 

, , ",.--

. . . . ~ '. ~ 

", .:. I.: 

.' ~. " : 

; " 

.' 

~ .-. 

. >·1 

. ·.·f· " 

': ;,': 
,< 

" f~ , 

'. , 

.. ; .... ' " ,- /' 

:, . 

LOCATION OF COMMON REGIONS 

/BLANKl 

/LABEL1/ 
'. 

. ,' " . 
', .. "', 

',3014 
,; 

. 
, . 7120 

... ":'l " •.. 

", .. ,. .. : 
; , " , .' -- " .' 

',' 

-:. 

" 

: ' .. " 

"; . 

. , ILABLE2': .. " r ,10164 " ." 
..... ' , . . ,', ...... . 

lLABEL3i·:, .. ~·,;i.: 12146 .' ,'" 
... ' ~ 

,':,":' .. ,' 
J '.:" ',' 

.".:. , -: '" " :. 
, " .... ,.'" 

" ',', \ . t 

• ',< .", 

. '. . . ~ .. . ' 
:';" .", 

""""':\, " .• : UNqSED CORE' ~:" 
, .' .,"., . 

,,~ 

" ". 
',' ',' 

13702 ; ."',., ., 6834 " ' .. FROM 

TO '. 77777 '. . ' 32768;' , 
.', ", " 

'. 
... _, ,'. R6 

" 

.' t" 

,', '.,f.:: .' . ,,', ". '7/10/63 
:, " 

• j 



.;~l .. , .. 

." : 
~I l ',,' • 

: :' 

• i 
I 

.\1f ...• p ... i,! " ,\, . 
: :,",', 

, 

I 

.' -.. ---.~ 

, LOADER Error Messages 

1. Unequal SIZE of labelled COMMONS 

2. 'Insufficient memory 

3. Undefined subprogram requested 
, . 

4. 'Ambiguous or Erroneous, control card 

.r . O~P-l~~{ V.;..&~. Crrjlt-'l~{.~' 
(p t, U • , ita S 

-----~-----------------------------------------~ 
Allocating and Loading Text 

COMMON ,sections are allocated modulo 2. rJ.'here is .10 relocation 

within these sections. 

Progr.am stdng 'carries relocation information. It is also :?~located 

modulo 2., 

Unique data is ~located' modulo 2. 

" 

Hfrom ~ MAP~ ~here is relocation~ 

If from a.FORTRAN. it is loaded without relocation.' . ., ' . 

R7 

7/24/63 



'0 
}:(I 

Control Cards 

OVERLAY A 

1: Overlay . Car~ . 

Overlay Areas· 1 only - defined by largest chain to 
overlay. 

.... 

OVERLAY 

2: $Origin 
$Include (Reassigns control 

sections) . . 

Mu+tiple - defined by origin 
car~s. (Chains within chains. ) 

I 
.,,:1-. -c-o-m-m-on-, ~··-'---A-ll-.-B-l-a-n-k-c-o-m-m-o-n-r-e-s-i-.d-e-n-t')-l-a-be-ll-e-a--+I -. --N-o-'e-x-p-l-iC-l-'t-d-i-S-C-U-S-s-io-n-o-t-h-e-r-t-h-a-n-

.~ .• ~ i . " common refex:enced by two or more its implication as a control section 
. c' chains - resident... on page 4: any common block can 
~ , " Unique lab~ll~d comm~n ";'over~ay. appear only once. 
':f ., :1-. ______________ ;.....-. ___________ -+ _________________ . 

. Chain Definition 

\,'0 
, I 

1\1I"1~ 
~,~~,~J 

Loader - determined tree of routines 
'. Qr control s~ctions called by name 
appearing on overlay card. 

All Decks physically following 
$ Origin card before next $ Origin 
in input file. 

, ...... ---------------------------of------------------
.;i 
" 

, , 
.~ 

User Intervention Fully auto~atic - Load and Go. Unclear as to where. and when 
control cards are ins erted -
assumption is made that there 
is no load-go. User must arrange 
output decks from FTC or MAP 
appropriately. 

'\ 1·-·------------------......... -----__ 1---___ --------------

l 
, ::J .~"'ape. Arrangement 

:a.t Object 'Time .' 

-\ . ~. 

' .. 
:; 

1 ~> n Tapes used fo'r stacking 
overlay segments. Files 
prepared by loader prior to 
execution, user-specifieq 
distribution of tapes should be 
considered. 

Up to 7 sysut tapes available - eacl 
'. chain may specify or else get samE 

Roughly same as Overlay .f'.. 

'" ':~-----------------------------------------~---r-----------~-----------------
Proposed: <D 7.,oad them in 
resident core. 

® Dupe them in each 
calling chain on tape •.. 

Note: if '0) were adopted, LDRA 
·would do so selectively. _ ...... .. .. -' 

At Object time whole chain 
hierarchy is loaded by a call to 
any part of the chain. This is in 
conjunction with unique deck-
appearan,c~ rule. R 8 
Note: Al: library .routin.es 7/30/63 

. automatlcally_go_ln r~.S!~~.I;l.tcore • 
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:11 

Oxternal 

Transfer 
,Vector ' 

Overlay 
'Candidates 

Q, . 
, ''\, 

'a 
.~' .. 

" . 

" 

" ' 

OVERLAY 'A 

Same rule should apply. Implication 
, is that External functions can be part 
but not the beginning of a chain. 

May be more compact. 

Pending further Analysis - There's no 
, reason why function ,subprograms may 
,notal$o qe Overlays. ,. 

, " 

, -, 
" 

, , ~.: 

."'. 

'. ". 

, " 

•••• "it : 

, . 

"'OVERLAY (co~t. ) 

Rule: No dummy function name 
(Parameter of subroutine) can 

, 'initiate overlay. 

Page 5. 
, How do they get the Link # to 
.OVRLY? 

Only subroutines referenced by' 
, Calls may initiate overlay. 

'f 

(what ~bout logical if calls?) 

, :: .. 

, . 

", .: 

" ...... 

.R9 

7/30/63 
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t 
" 

" 

,=:0 
.(1) 

;5. 
{IJ 
(I) 
0. 

CO . =:0 -..... ..... 
~ 0 -en 

, (..) 

I/J ~­'-2» 
LOADER LAYOUT 

~~ __________ ~c~!U!agliv~ __________________ ~ 

I flA MO!litor • . KNon-Overlay) . 

Phase B 

'. Phase A 

Load File 

Prefaces (l000): 
-,·' __ 4'';'' ." 

. Library Tables 

SRNT 
SRDT 

.8RET 
" -

., . (6000) 

LIBRARY PREFACES (l500) 

Load Table for B 

(1000) 

, I 

: 

", 

,. 
• 

-( 

... 

,. 

Phase B 

F4A Monitor 

PhaRe B 

Prograin'Texts 

~ 

Load Table 

(1000) 

.' 

~) .. 

.... 

~ ..... 

" 

! 

t , 
'I 
11 
t 
f 

" ~ .I: ' 
t..,. 

, , 

f 
t 
,1 

t 
ic 

i 
• 
1 

1 
~ 

:j 



- ,a,c_.- ~ .... "",*e",,*e-1?t.,,",4' "~~'-- -, OADER' M~:~::""''''_·i'''''''''''''''''""!,''''''~~-~~ 

..... _ .... " 

I' 
I 
~ 
! 
~ 

;" ..... ~ 

" 

~ 
I 

.~ 

... e
O
,,' 

,;,". 

<.-.::,,-, 

r \ _0) , ::0 
iI' ..... ..... 

~ 0 - . en ..... 
w 

· Phase A 

F4A'Monitor 

Phase B 

,. 
..... ... - -.~ 

Phase A 

OVERLAY PATCH A 
. .. ~ . 

. LOAD FILEP REFACES (1000) 

LIBRARY TABLES (6000) 
... 

~y.:.' ~ -', 
" .:i.;.<·; -. :~ ~ 

,."\ . 

.< 

LIBRARY PREFACES (1500) 

.. 

LOAD FILE 

. 
OVERLAY PATCH B 

(OVERLAY) 

i-. 

..... 
. z' 

Phase B 

F4A Monitor 

~----------------------------------------------------~= 

.~ 

• 

, 

Phase B., 

.1. 
,TEXl'S' 

l .. ) ..... 

. (. 

~OAD FILE 

, . 

OVERLAY PATCH B 

. 

." 

, 
I 

;. [I 

~ 

I 
, 

! 



.' (;i;J 

. .Aft. 
> ~,~~'~ 

I 

" -

$ 

. 

L,.-,~ ~ ... '.~ _ ~,'~,~ ... __ ._~ 

Load Table Built By Phase A for Phase B 

,Location of Absolute Core Location ~ . 
RO\,ltine on Load ~(* For Loading 
File or LIB. I Absolute Address Absolute Address 
For Unique Data For TB 001 ' . 

i 
Single Entry 
ranges from * 

Absolute Address 
For TV OON 

IAbsolute Address' 
of Common 1 -

~ - 12 
w'ords ·1 1 I-

Absolute Address 
* 

Absolute Address of 
of Commo;l. N-l .. I C('rl-nm nT'1 N -, 

, , 
" 

: 

' . , 

~ 
$\tindicates whether text comes from load file or library. All entries 

will be in order by tape record location. 

"~ . 

.. ' *>W-ndicates wl?eth,er object ~ransfer vector and/ or common locations. 
follow or not . 

* in OP o.rTag indicates following 15 bits contains last transfer vector 
contents, or last common block location 

• 'in OP indicates Unique Data Location follows 
. . 

" 

't· 

~11 
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• 

,:~, Op(Tag *. = " 

, Tag *~ = 

Op $ = 

= 

Op and. Tag Symbolic notations and eqt;ivalent 

bit settings 

111 

000 (no transfer vector, no Common~ 

00 1 {just Transfer Vector> 

a 10 (just Commons) 

all (both Transfer Vector and Commons) 

000 (Load File) 

100 "(LIBE) • 

001: 
" 

' . 

. ... 

. . /. 
. '", ' 

... .' . 
" , R 12 . 

7/31/63 


