
































































































































































































































































































































Phase II B

; . Printout (example) cont'd.

EFN = SEQUENCE NUMBER * . ADDRESS - BASE 1

' [FRE
P s
.7

38 LT TomAls o o2 ot
Sz T Tuaa DU om0
Ta e ewe

(3 columns) SRS

| -~ PROGRAM STRING . - .

U app wveerom'i| il
sto . MaTRX | L |
1B . CLA _"2'4' » (3 co}umns) '
o " STA 13p ' ‘

L . TRANSFER VECTORNAMES "\~ -~ = .- L.

" #DUMMY -
**EXTERNAL

‘ .N6"' '
 8/19/63




" Phase II B

' | '=:‘P9_i.nt§3ut (exampie) concluded S :‘

. H
L N

"f‘-: ‘ Master Sequence Table

v T e e 0007 : |
_4'0014 ]iﬁaf o ,
0023 v e columns) - e
0064 | oo
0073
0084

: , o Program.Summary:yfg
' Section . "i"""-"',il‘-rengthj Base :

' UNIQUE DATA "% ".230 0  *.
. TRANSFER VECTOR 7 ‘
: 'kPROGR.AM STRING :‘:':1046‘
 COMMON1 ‘i« . ' 200
 COMMON 3 ' : ' 700 .
5ﬁ COMMON4L£f o

 COMMONG6 . . 0

< (nam‘e).:._.‘.;_

N7
o 8l19/63
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' Phase II B

» Printouts (cont'd)
- SYMBOLISM .
.Sequence Number o SRS E nXm R

.

v

' Program’ P,oint','-.g"' .‘,7.(séquentiail)’ . nP . S A

Erasables . "' ' (sequential) - “nES  nED

o

Literals ' ﬂf;‘.,”.,.'(sequ'e.nﬁal_)‘- . '*nS8  aD  ‘nsC ' nAS
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Phase II C
« The function of Phase II C is to output the finished pfogram.‘ . " Ce

‘..1 Preface Preparatlon--(see R 4.1) . Lo
| @TMTHMJammmmMHWmmmuﬂde iQﬂ1
* (b) The TRV and Total Preface Count is placed B
- (c) The eight counts are placed

(d) The external bits (if applicable) are set
2. The Preface is built in the proper place in (mternal) load file A ‘
- 3. The Text is wmtten out (blockmg to be 'specﬁled later) in tl'ns sequence. :
. Umque Data o BO L
Program .Strmg RQWS : |
Program Strmg Bl (startmg w1th flrst word followmg transfer vectoz
. COMMON # 1 - .deﬁ;', : S
COMMON#S BRI A

N9
- 8/19/63.




Name

- Name

. Name

" Name

R TR T e a7 AT R e remeeemerey L - e L

Update Program

Handles writing on LIB Tape

LIB ADD insert |
LIB DEL . ~ delete I

both o replace

Special Operations

LIB CPY (new copy with system routines only)

LIBLST . (list)

'LIB CHG Name?2 (permanent name change)

e Ay
. P1 .
'~ 7/10/63

&(4/‘ | C&«[/‘m




UPDATING

(L.oad file)

Update

7/10/63

P2
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I R A A

Sy JEEE T e e

‘ ‘LIBR.‘ARY TAPE

SRNT (SYSTEM)

_REC'IV"'

SRDT (SYSTEM‘)

" SRET (SYSTEM)

SRNT (USER)

SRDT (USER)

SRET (USER)

. PREFACES (SYSTEM)

PREFACES (USER)

"REC2 .

" REC6 ..

EOF

TEXTS (SYSTEM)

EOF. .

EOF

TEXTS (USER)

“EOF . e

'$-"‘ '

23
# 8/14/63




@

., Update |
1 For LIBADD LIBDEL and LIBCHG

_SB,NT Table must be altered but kept in order by name, -

SRDT references to SRNT must be altered to reflect changes in SRNT,
. This implies a change in all references to names beyond the poi point .
- (or points) of change in SRNT,

T SRET undergoes samé con51derat10n as SR.DT

Each new program preface must be processed for SRDT and SRET entr1es.
Multiple entries are added to SRET (preservmg name order) and dropped
from the preface. The transfer vector is transformed (using SRNT) into
‘an SRDT entrywhich is then compared against SRDT to avoid duphca’cio -

- details of this are still to be resolved. The transfer vector is dropped from
"the preface--preservmg the vector count :

2, For LIBADD . .

The appropriate set of pre,faces and texts are rewritten with the new o
prefaces and texts added to the end of their respective files. The new
~ names in SRNT will reference the added record positions. - -

3. For LIBDEL o

The approprlate set of prefaces and texts are rewrltten droppmg the ones
being deleted. : - S

‘ SRNT entries referencmg relatlve record posm.on altered by the delet:.on .
must be corrected accordmgly. . : :

4, LIB CP‘Y

’ S’crlp user ta.ble records and preface and text f:les in’ creatmg new tape -
. contammg system f:les only. '

,

A means of recogmzmg length and nature (whether user records and files
are present on tape) of 11brary for load and update purpose mlght be ‘
necessary. v : .

- Phys:.cal blockmg of prefaces and tex‘ts are md1cated. : " o

P4
8/14/63




' MAPA : C R .
Processor

A "one pass system since entire symbohc program will reside in a
- memory. Th:._s limits the size of MAPA program to 700 input.cards, LT

Output ~ _
- Must be orgamzed 11ke FORTR.AN output. The LIBA may be updated

following assembly or the load file will be used by the loader. Re- D
location codes as in FORTRAN IVA for program strings and and data. The -
output of MAPA is restrlcted to FORTRAN subprograms (FUNCTION

or SUBROUTINE) It cannot serve as 1ndependent or "main" program.

General ,
There will be 9 locatlon counters' transfer vector, data, program string.
and 6 COMMONs. The user is respon31b1e for using the EVEN operations - C :
whenever necessary. The loader will always relocate sections to locat_xons'f‘ ‘
' I To be included in MAPA: . i
" (a) all machine mnemonics, 1301 and 7909 _
. (b) literals, elements, terms, expressions, Booleah eicp'ressions .
(e Psuedo- -operations as described by MAP unless specxfzed below,
- (ad) 7090 double prec1sxon ‘routines o ‘ - -
o (e) Special operations: ZAC, ZSA, ZSD, BR.A
(f) Prefix codes SRR
I Not to be included in MAPA:' S
. (a) Location counter psuedo-operatxons & "'*} /
(15) Program sectxon psuedo-operatlons B \ S SRR N
 QUAL.- ENDQ - CONTRL - COMMON | ‘ Fite
\ (c) Storage allocatmn and data generatlon psuedo-operatlons o
' LBOOL - LIT - MAX MIN

LORG LDIR RBOOL.

ST,

L
ot




eetess o T TR GREEEEN RReR meee remmmme T e 7 TER e TR, T e 2o

(d) File dictionary psuedo-operationé
FILE - LABEL o
~ (e) Operation definition ps.uedo-‘operationsﬁ_v _‘: ‘ 3
 OPD-OPVFD-OPSYN = oo i
(f) Special system macros BT
' SAVE.- SAVEN - RETURN
(g) Macro-related psuedo¥6perations = BREE AT
_ IFT - IFF - IRP - ORGCRS - NOCRS - MACRO - ENDM -,
. (h) Absolute assemblyvpseue.do-ope\riations o SR NPT
. ABS~- FUL - PUNCH - UNPNCH - TCD ..
(i) List control psdedo-op}eratibns‘ e
. LBL - INDEX PCG PMC -

«

(J) Special operatlons R
BFT - BNT - ... - % - IIB -RIB - SIB_:'“'.;Y“

* (k) Macro generation mechamsm . ‘

(1) IOCS operations

(m)Immediate symbols

III To be included with modlfied definition
i | ORG - absolute or1g1n not permzss1b1e, symbohc orlgms must be
prevmusly defmed ' ’ : Ny
BSS - BES - EQU - SYN - symbolic variable ‘must be previously defmed -j’
5.~ VFD- symbohc sub- f1e1ds must fall in address or decr port:.on of word
’ - RETURN - expansion of retum is:. Lo e BN
R AXT *%, 4 .
TRA 1, 4~
v IV ‘New psuedo—operatlons for MAPA
SUB-PROGRAM TYPE PSUEDO- OPERATIONS
‘These psuedo-operatlons speczfy the name and type of sub-program being’
assembled. The constituents of the SUBR and'FUNC'I‘. psnedo-—ope‘rationé :

. ' ) ;

4

| s, are - S SR T
] @ B Sub-program name in the locahon f1e1d cannot be blanks A ‘ :,
2. SUBR or FUNCT in the operatmn fxeld el .
. 3. The variable fxeld 1s 1gnored SR .‘f‘.’ R B Q 9
' R iy B SR 7/25/63




. program string, one for data araas and 6 common._ The normal mode "'

v and will continue from prevmus usage.

.. - The constltuents of the DATA psuedo-operatlon are

T T YT B MRS TR PR A Ty . oy o4 -t TR Ve e

This entry must be included at beginning of program deck.
. LOCATION COUNTER PSUEDO-OPERATIONS

There are 8 location counters’ avaﬂable in MAPA programs. One for' et

is program. . There is no 11m1t to the number of tunes control is passed
between these modes. ‘ o ; ' '
.The COMMON psuedo-—ope,ration

The constltuents of the COMMON operatlon are:

1. A symbol or blanks in the locatlon field

2, COMMON in the operation field '

3, The variable field is ignored

- The effect of this operation is: '

The location counter specifieci-by the label field is activated (initially .
‘zero) and will remain in control until another COMMON, PROG or DATA
is encountered The same symbol may be used on COMMONs repeatedly

‘The PROG psuedo-operation o i
The constituents of the PROG psuedo-operation are::___- Y
’ 1. The location field is ignored | T
' 2, PROG in the operation field

3. The variable field 1s 1gnored

L 'Thls places the program locatmn counter in control unt11 COMMON or .

" DATA is encountered.

‘The DATA psuedo-operatlon

1. The location field is ignored
2. DATA inv the operation field _
- 3. The var1ab1e field is 1gnored

. This places the data locat:.on counter in control unt11 PROG or da.ta is.

’encountered

S 7/25/63
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AN

FORTRAN IVA Monitor ]

_+ . Phase 2 Program .

Loc. Ctrs ['Common' Info. |Tr. Vector

AS_;ymbol Tables
-2000-

Input 5 ;f..j.' o

-'.A:,

Input Cards
» (Inte rnal Format) S
‘ -7000-- u.fﬁ?

o «-1500-

Opera’uon Table S

‘Phase 1 Program

S During Phase 1 ~

| Mapa -

Memory
Map -

FORTRAN IVA Monitar

. Phase 2 Prbgrém _ )

Loec. Ctrs [Common Info. | Tr. Vectod.

Symbol Tables
: -2000- :

-

: iﬁpﬁtﬁ5gf:77’;"

;_caxj-d.sT ,l . | :A_ . | -

-9300- .

’ Ihput Cards .
(Internal Format)
- -1000-"

 Output
| Strings .

" During Phase 2

P T



Nt W T L B TR St LT aaRis 0 T TER TR N T /AR TR BT PR - A e e

MAPA
Phase 1 will process to _binary‘ as much as possible during’ card read in. . .

Outline of Phase 1:
’ '1." Stack input card format
2. Set;-up Internal format
" a. search opera‘uon table obtammg flags and machine OP code.
b unblock to internal format per operation type. <
c. if data generating psuedo op, convert data before placing in mternal ‘.
.d. 1f machine mstructlon  de-block variable settmg-mdlrect and

‘index blts into machme word Literals to table and literal counter
updated o
Set relocation bits for symbolic variables. _
‘e, move assigded location and iocation‘ counter no. to internal format. .
3. Construct symbol table . | _ | o
4, ‘Problem area appears to be thé‘expansion of 'macro-like operations, L |
S.. A space counter for each locatlon counter will be mcremented S0

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 loca‘éion counter.to follow data counter.
3. Scan sequentially the internal format: ' |
a) Search symbol table to.complete mac‘hinev word.
o b) Evaluate expressmns in varlable
c) Set relocatlon counter bl.tS into RQW where requlred
_d) Place in output string per locatlon counter. ‘
e) Write hstmg, including dlagnostlcs.
4, After completing scan of internal format ‘
Prepare and write preface.
Write text..

Transfer control to Monitor.

Qs
7/26/63 .




. MAPA
" Element s required in mtemal format (4 words) '
| Innut Sequence No, =~ - .'::
' Assidned'location AR |
. 'Location counter No. T S T e
' ..Flags from operatlon table (mcludes machme op) ‘
' Relocation flag(addr, | decr) L ' )

Literal flag (addr, decr) S o g
No. of words in varlable ‘
Machme word

Internal form variable

o Diagﬁosti'c code' ."'v’-"’f"' U ‘. .
oot R :
Length of var:.able + 4 next mternal format ) i T
Elements requlred for Symbol table (2 Words)
" Symbol - ' R
" Assigned location y L
Location counter No. (incl transfer vector) © = 7
Elements requxred for Operatlon table (2 words) | =
Mnemonic S L S .
| - Flag word same as MAP? ? | -
= Elc nents regulred in STACK area (14 word_)_ '
Input card 1mage '
Input Seq. No. (15 blts)
‘ ,List Control Flags (6 bits) . .
v ; : “ . Q 6
i : N ; 8/15/63
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LI L b e s ksl iy Nt en SRR T T e T D e e mERRemm—— T ,F

MAPA INTERNAL FORMAT .

-WORD#1.- | - WORD#2 -
ASSIGNED LOC | INPUT \ : . FLAGS FROM OP TABLE
LOCATION |CTR.| SEQ. . o : .,
: ~_|{NO..
. -WORD#3 - | B - WORD # 4 -
L F | INTERNAL REL.| NO. WORDS : MACHINE WORD ~
1 L | VARIABLE |FLAG IN VARIABLE - . -
T, A FORM - ‘
L G .
- WORD #5 -etc. "
. INTERNAL VARIABLE OR MACHINE WORD CONTINUED : N—
LOC. CTR. NO. | REL. FLAG
/ 000 = PROGRAM S ' 000 = NONE
. 001=COMMON1 -, - - 001 = ADDR. .-
010 = o - 010 = DECR
011 = 3 011 = BOTH
. 100 = 4 100 = TO TRANSFER VECTOR .
101 = .5 :
0=V 6 LIT. FLAG
111 = DATA . T 00 = NONE
01 = ADDR -
10 = DECR
, | 11 = BOTH
NO. WORDS IN VARIABLE + 4 = NEXT INTERNAL FORMAT.
Q7
“17/26/863




Notes

| If ETC - Input sequence number in Internal format will be the last ETC card
of a series. ETC cards will be evaluated durmg Phase 1 to create a one
entry Intemal record ,

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

, DUP will be expanded while placing 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 time info only. . ' :

e 8/15/63




Fae 4

e T el

——

Lt

s

Sample of MAPA Listing

L C PHONEY SUBR xx/xx/xx P
2 2 Relocation ' |
; ‘3 g : - Counter Location| {Operation| {Variable Diag
' ¢ ADDR/DECR/ - Co
- ITRANSFER VECTOR | |
T 00000{272525606060; . .- |GEE - .
: B S TITLE
I ENTRY ' { |START
D DATA "] '
D' 00000{214570602223 - -  |DATAl | |BCIb, A NY BCD INFO.
D 0012{000000000000 .2, | P - A PZE K2,, START -
D 00013[076700000000f = TBL ALS 0 |
D 00014 . o BLK BSS 10
D 00026(000000000020, DEC4 DEC 16, 25, 33, 62
D 00032 {002000000005 P INIT . | |TRA SYM3 -
1. 4 ) JUNK | | COMMON
1 00000 | J1 BSS 9 S
1 .00011 302160302160 A J2 BCI 1, HAbHA
P |- . | PROG
P |00000{063400400013 P ' |START | [SXA. RET, 4
P ]00001{050000000033 D - jcra =6 |
P’ {00002{060100000023 D- {sTO BLK+7 .-
P 00003 [007400400000, T fcaLL GEE
2, ‘ { COMMON:
2 - 100000 K2 {BSS 3
3 -|PROG '
P {00005 |46000000001§ P ° SYM3 1ISTQ - | |KS5
P |00006 {450000000032 D ‘ . CAL INIT
1P . |00007 {060200000002 {sLw 2
P {00010 {475400000000, 4 ZAC |
P |00011 477400400000, 2 1AXC K2,4 o
P |00012 {177777400004 P , § TXI *-6, 4, -1
o *|RET i RETURN |
| P 00013 {077400400000] RET { AXT Pk, 4
P 100014 {002000400001] o {TRA  tl1,4
P 100015 e e B ""‘“‘“[K‘S““““"“ ¥ Bgg g
17 . |JUNK COMMON |
1 {00012 {000032000000 D | |PZE »» INIT
LITERALS |
00033 {000000000006f "
- Q8
A 7/26/¢




QOveration Table Adjective Codes

: 1X codes are not placed in Internal area

4X~-5X codes are space~-taking ép‘era’;ions
6X codes are non space-taking psuedo' ops.-

Within psuedo=-operation :adjecti\'r'e coding sub-operations are assigned. .

Adjective S - '
Code " Sub-Op . OQperation
0 . - . . EIC
w0 ~ List control operations
' ' UNLIST n
LIST
 TITLE -
‘. DETAIL
"% " EJECT
- " SPACE
.. PCC
L TTL

TN OGS W - O

40 T A

41 RN | Prefix

42 -' L - .1/0 Command = ‘
s | | c
45 f o D.

o T e T o

50 - . R SN . ‘D':iscf4 field channel cdmmands'(l()

. 4. 8/15/63




3
i
)
it

Adjective e : : y R .
Code . Sub-Op .., ' Operation : . o ' '

.51 o o « Disc channel commands

\

s2. . Boolean variable ?
- 53 . R Disc orders
- 584 ‘. Unexpanded instructions '(7094 etc,),
55 - o " - Storage allocation -
S0 . Bss
;- . BES
L2 " "EVEN

v : : 3 e

Lard
.

s6 . ... - . Data generation

OoCT

.+ DEC
.BCI

- VFD

s7 . '‘pup
60 . v " Location Counter

COMMON

PROG T S
DATA ‘ . -
. ORG L

WO

61 - . Symbol definition -

o0t L EQU
@ . .2  BOOL"

—

2. . . ENmY
64 . m»

N

‘ ‘ . . X . N .‘ :..' N , | ." . ‘ o ,i‘. ’ Qg.l >
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.

Codes 55 and 56 - Space Taking Psuedo-operations
BSS, BES, EVEN, .‘OC'T, DEC, BCI, VFD :

Scan variable to construct r:achme words.
Convert where necessary. o
Insure that VFD with symbohc is in
Address or decr of word. :
Increment location counter.

Place symbol and assigned address in tables. , .
Set relocation flags in Intemal ' , S
Set diagnostic flags.. ' ‘
Allow for re-entry if next item is ETC.
Increment space counter. . -

Y]

B 3

- Q20

8/15/63 |
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Coce 6X - Non Space-takmg Psuedo—operatlons .
C ON MON=-PROG-DATA-ORG-EQU-SYN -BOOL-ENTRY-NULL

ENTRY - extract symbol from variable field and place in ENTRY list.
: Check for duplicates. Diagnostic
Set flags-in Internal format

"NULL - « .+ Compute symbol address and place in STBL. i
c o Diagnostic if doubly defined and retain initial entry in STBL 1.
Move current location and location counter number to STBL 1.

EQU, SYN - Extract variable to internal format.
: If symbohc variable, search STBL obtaining a551gned locations.
Evaluate variable expression. _
' Diagnostic if- all variable symbols were not under the same T
v . Location counter.
a - Compute symbol address and place in STBL. )
Diagnostic if doubly defined and retain initial entry in STBL 1.
Move evaluated: expres sion and locatlon counter number to STBL 1.
‘ Set Internal format machme word.
" Diagnostic if Symbol not prevxously defined

"ORG - Extract variable to Internal
. Evaluate variable (see EQU).
- : " If current location counter ¢contents are hlgher than last used for.
C " location counter now in control, replace 1ast used ‘with current
,-location counter. : .
"Initialize current locatlon counter and locatlon counter number per :
- variable. o - .
~ Set Internal format machine word.

BOOL- 227

COMMON - = Move current location counter back to permanent area per current
' .+ location counter number. ) o :
Search COMMON names with input symbol.
~ If previously defined COMMON, ‘move locatlon counter and number
- to current area.
"Diagnostic if more than 6 COMMONS.
If not previously défined move symbol from input to list of COMMON
" names, -and move location counter number to current,zero current -
. location counter.:
Set Internal format machine word.

Q20.1
8/15/63
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Move current location counter back to permanen‘e area per

' current location number.: .
Move location counter from permanent (PROG or DATM and
" assign current location counter number. - . .
Set Injfernal format machine word. ‘

Q20.2 .
8/15/63
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LOADER

| (no overlay)

Phase A

Reads Control Cards

Reads Load File A (prefaces)

Builds tables (commons, ‘'subprogram names)
Reads dependency table from LIB |

Builds tables further
- Applies USE, NAME, OMIT

Reads in Prefaces from LIB file

Allocates COMMONs

Allocates remainder of program

Prin;s Allocation Chart

Phase B

Reads texts into core

Links transfer vectors

Relocates and
(a) Punches absolute self-loading deck

(b) ., Fills core placing STR in unused locations

R1 _
7/10/63 -




A A

Linkage to Subprograms

Present IBJOB System: , . )
A NAMEd subprogram may have symbolic locations that serve as

linkage points.

Proposed System
A NAMEd FORTRAN may havetlinkage only'to its prologue.

*

A NAMEd MAP :subprog.ram may have linkage to specified ENTRY points,

R2
-7/10/63
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: : A ’

il el

Library files

File 1: . Dependency~Sequence Table
‘ “Prefaces '
File 2: Texts ’

(The system subprograms alwéys precede the user subprograms)

¥

v Load files
Work File A
Prefaces  (no sequence or d;épendency table)

Work File B
Text

R3
7/10/63




FORTRAN PREFACE

. Word 1 ' TITLE
Gy ' T23 7 7 123] 15 Q}
' (% . wl K Transfer | Total Preface Count | {|
‘ _ Vector Count
Co {4586 - an e 456 i Fixed
: ‘ ".| COMMON #1 Count ~ COMMON #2 Count |% for
o189l L T } 789 © |1 every
Do ~ COMMON #3 Count P! COMMON #4 Count | {preface
" 10 11 12 - S - 1011 12 | -
v COMMON #5 Count - | COMMON #6 Count
13 14 15 R 13 14 15 |
6 L Unique :Data. Count

v Prog. String Count |/
7 {.COMMON NAME #1 L —

o
% o h

\/ s ' :‘“"‘:
12 | COMMON NAME # 6 '
13 | NAME OF SUBPROGRAM CALLED (#1)

(TRANSFER VECTOR) -

o : ) v . '
C{?t . 28 | NAME OF SUBPROGRAM CALLED (#15) -
B _ | o e
* 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 S
- indicators and the right set ag’ dummy name indicators. . ‘ . s
. %% Preface is completely‘vé.riab‘le in length from word 7 on. | i SRR
< y
" R4.1 .

 7/26/63




T el T s e

"MAP PREFACE
Word 1 TITLE | , N\
SEN T 1831, 15
Mult. Entry |Trans. Vector | * \ Total Preface Count
' Count Count S
COMMON # 1 Count | coieroN # 2 Count |
COMMON # 3 Count | COMMON # 4 Count | /  Fixed for
Y COMMON # 5 Count "~ =~ - COMMON # 6 Count | | every
6 Unique Data Count .Y Prog. String Count ‘preface
7 | COMMON NAME # 1 R | |
12 | COMMON NAME # 6 et
13 NAME OF SUBPROGRAM # 1
~ (TRANSFER VECTOR)
27 | _NAME OF SUBPROGRAM # 15 .
g™ 28 | NAMEOF ENTRY#1 o I
b o -
i1 39 [__NAME OF ENTRY # 12
i : NP )
q B 40 { Increment Increment ‘Increment | Increment
ii Lo B #4 L #3 - #2 #1 -
E o Increment Increment - Increment | Increment
#8 . #1 . ~ #6 ' #5
\/ 'Incrément |  Increment Increment | Increment
43" C#12 #11 - #10, C#9
% This bit is set for a MAP text : '
‘ ** Preface 1s completely varlable in length from word 7 on,
“ "R4.2
. © 7/26/62




Subroutine Name Table (SRNT)

in first file of Liibrary

. "NAME 1
3 |Relative Location '18] . 21jAssociated Position 36
of Routine inLIB - - in SRDT (If any)
NAME 2, .~ ‘ |
3 |Relative Loocation 18| 21{ = 36
* |of Routine in LIB * 10 e 0
""
.

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

- Table w1ll be in alphabetical order by name, a 2-word entry per routine

! in the library.. .

"R4.3
7/31/863
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Subroutine Dependency Table (SRDT)
in 1st file at Library '
(;/ ) 7?64'
3 |Position in SRNT 18| . 21 |Position in SRNT 36
A—e of Dep Rout 1 : of Dep Rout 2
J |

" 3 Position in SRNT 18 ' 21 : ' 36
of Dep Rout N = :
. 3 |Position in SRNT 18 21 | Position in SRNT of 36

- B—, .fof Dep Rout 1 - = * Dep Rout N

. ,’

: .v
ete.

_ (\ Ll ’-‘)In either OP or Tag field indicates followmg 15 blts contain SRNT
g position for last routine dependent upon routine orlgmally directed
to this table from SRNT.

A and B represent SRDT positions appearing in SRNT entries, each of

_ which are the initial location of a string of dependent routines.

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

Does this eliminate need for Transfer Vectors in library prefaces?

P I I B L (R U A R R s i B e —
R T i RS e N SR = - ==

R Sk qhe e

R 4.4
7/31/63



Subroutine Entry Table (SRET)
in 1st file of library

NAME 1
3 |SRNT position 18 21EntryIncrement368
of Parent Routine JFrom Origin

|NaME2

\/4

Table will be SOrted in alphabetical order by name, a 2-word e,ntry' for

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

v

- Entry names in library prefaces are not necessary.

R 4.5
7/31/83
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otk L L AW MR e R

LR A e it Y e R et bty L SR S v
.. -

. .. . IEXT FORMAT

HEADER © | # Contents } same as prefaq
: e . Words o ~counts?

i | RQW L RQW 2° | RQWS3 RQW 4 o

i fRQWan| : 1
N ! "
ot _;’ ) i 3

0. contENTWORD1 - |b o F

~ CONTENT WORD 2 SR .

. e ;1"

' .
; .
N4 -t
! . N
4

_CONTENT WORD n o
.CHECK SUM (?) R

' Header-—mdlcates whether text 1s Common Data Block Umque Da.ta, or
program strmg. . .

‘ All tex‘ts resulting from any one compllatlon or Assembly to form one
' pnys:.cal block on tape--tentanve. : , L

. Ras
S 8l14]e3




TR el N A il st e 4 a e a

The Object System as Loaded

% o i e S sy T T R
AT T I W e O T NG P WA . il S atients, TSRS

- (no overlay)
7094-II considered
.
(Example)
TR VECTOR Unique 1
Prog Strg 1 Unique 2
Prog Strg 2 Unique 3 .
Prog Strg 3 Unique 4
|Prog Strg 4
Blank Common
Common #1
Common #3 ,
" Common #2
RS
7/10/63
e .




e et e IR - SR AT ey ity 1 R e R et oo iy, v e I L3Nl e

.Chart Printout by Loader

(no overlay)

MAIN PROGRAM: ° NAME

' OCTAL =~ DECIMAL ' -~

Entry Point . ©'1037 1241

SUBRL . . 2001
~ 'SUBR3 .. . 2037

" /LABEL3/ . " 12146

FROM - 13702 . oess4
TO Tt 32168 .

 LOCATION OF ROUTINES .,

NAME - - 0027
SINCOS 1031
EXP - 1373

s

FXEM 2017

LOCATION OF COMMON REGIONS ./, -

/BLANK/ - 3014 o
JLABEL1/ -~ 7120 .0
/LABLE2/. . ' 10164 -

T

., UNUSED CORE

N .

.o
v -

- R6

C o ..m/10/63




- e s e e e e L T e b T ey T oM

LOADER Error Messages

1. Unequal SIZE of labelled COMMONS
2. ~Insufficient memory

+ 3. TUndefined subprogram réquested

-

4, Ambiguous or Erroneous control card
i Gwz[td Wil T ginlion
. vy /) b‘s )

Allocating and Loading Text

COMMON sections are allocated modulo 2. There is a0 relocation

within these sections.

Program string carries relocation information. It is also allocated

modulo 2.
Unique data is allocated modulo 2.

if from A MAPh,iihere is relo\,anon
If from a. FORTRAN 1t is loaded w:.thout relocatxon.j

RT
7/24/63




Control Ca;‘:-ds‘

LT S

OVERLAY A

1: Overlay Card

o i« ikt gl s st

OVERLAY

2: $Origin ‘
- $Include (Reassigns control
- sections)

Overlay Areas -

1 only - defined by largest chain to
overlay.

Multiple - defined by origin
cards. (Chains within chains.)

Common -

R -, Unique labelled common - overlay.

All Blank common resident,labelled
common referenced by two or more
chains - resident.

No explicit discussion other than
its implication as a control section
on page 4: any common block can
appear only once.

¢

i

or control sections called by name

Loader - determined tree of routines

appearing on overlay card.

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

f User Interventlon

'Fully automatic; - Load and Go.

Unclear as to where.and when
control cards are inserted -
assumption is made that there

is no load-go. User must arrange
output decks from FTC or MAP
approprlately

i Tape Arrangement

-—? n Tapes used for stackmg ‘

2t Object Tlme .

overlay segments. Files
prepared by loader prior to
execution, user-specified
distribution of tapes should be
considered.

. | Up to 7 sysut tapés available - eacl
- chain may specify or else get same
Roughly same as Overlay A

‘Note:
‘would do so selectlvely

Proposed: @ T.oad them in

resident core. .
- @ Dupe them in each
calling chain on tape. '

if @ were adopted, LDRA

v

————— e

At Object time whole chain
hierarchy is loaded by a call to
any part of the chain. This is in
conjunction with unique deck-
appearance rule. R 8
Note: All library routines 0/63
“automatically go in resnient c re.




2 Cl:-:ternal

. OVERLAY ‘A

Same rule should apply. Implication

" is that External functions can be part

but not the beginning of a chain.

L]

~OVERLAY

(cont. )

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

~initiate overlay.

Transfer

May be more compact. '

Page 5.

-not also be Overlays. e

(what about logical if calls?) |

. Vector "How do they get the Link # to

’ OVRLY? .
Overlay ,  Pending further Analysis - There's no| Only subroutines referenced by
‘Candidates ' reason why function subprograms may|  Calls may initiate overlay.

RO
-~ 7/30/83




£9/¥1/8 POSIARY

o1y

Phase A

LOADER DAYOUT

Ld

F4A Monitor

Phase B

. - Phase A

" Load File
© - Prefaces (1000). ~

' lerary Tables
- SRNT
.. SRDT
- SRET
. (6000)

'LIBRARY PREFACES (1500)

| ‘Load,Tab];e for B‘.
(000

Phase B

} (Nog—Overlajr)_‘ |

F4A Monitor

Phase B

Program Texts

- .Load Table
- (1000)

s ———

[ —

g

| Qe aoew W OGO 1 s RS W, e e



Y N :
LOADER MEMORY MAP
(OVERLAY)

;ﬁ Phasé A Pha_se B ) £

F4A Monitor ‘ T . . - ~ F4A Monitor

Phase B - S o ~Phase B - ST

'. vPhas;r.e A .
OVERLAY PATCH A ‘ ,
' LOAD FILE PREFACES (1000). ;

LIBRARY TABLES (6000)

' LIBRARY PREFACES (1500)

ety v AN W SR o

LOAD FILE - - LOAD FILE

-

OVERLAY PATCH B R . OVERLAY PATCH B

£9/71/8 | o
TOTW .




Load Table Built By Phase A for Phase B

{ $. Location of =~ | ° |Absolute Core Location{ .
- | Routine on Load *¥ |For Loading
File or LIB,

] ‘ Absolute Address Absolute Address ' ", .
§ ) For Unique Data For TB 001 - oy e
4 Single En’cr}’l " Absolute Address Absolute Addreés ' ' J

i'a:‘gl‘;s from For TV 00N of Comrnon 1

‘words - o , 3 §

: Absolute Address | , |Absolufe Address of
: L of Common N-1 o _1Common N '

$Vvindicates whether text comes from load file or hbrary All entries
will be in order by tape record location.

2 e e et -

2 oglaine

n Ta
*3¢findicates whether obJect transtfer vector and/or common loca.tlons
follow or not

- % in OP or Tag indicates following 15 bits contains last transfer vector .
contents, or last common block location '

. 'in OP indicates Unique Data Location follows

L]

R

7/31/63




Op and Tag Symbolic notations and equivalént
bit settings o

111
000 (no transfer vector, no Common)

*.
]

ol
| 001 (just Transfer Vector)
© 010 (just Commons)
011 (both Transfer Vector and Commons)
$ =000 (Load File) |
.- 100(LIBE) .
. =001, :

R 12 -
7/31/63




