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ABSTRACT

PAL8 is a program, written to run on a CDC 6600 computer,
to assemble PAL 111, PAL D and PAL 8 code for a PDP-8
computer. The program produces assembly listings with
the necessary cross-reference tables and a binary object
code paper tape. Included in this report is both a gen-
eral description of the assembler and specific examples
of its usc at the CRNL Computing Centre.

This report supersedes the informaticn previously reported

in Atomic Energy of Canada Limited report AECL-4128, May
1572,
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Chalk River, Ontario
October 1973

AECL-45953



PAL 8: programme d'assemblage de
programmes pour l'ordinateur PDP-8

par

D.G. Goulding

Résumé

PAL 8 est un programme congu pour fonctionner
sur un ordinateur CDC 6600, afin d'assembler les codes
PAL III, PAL D et PAL 8 pour un ordinateur PDP-8, Ce
programme produit des listes d'assemblage avec tableaux
de renvoi et les résultats sont donnés binairement sur
une bande de papier. On trouvera, dans ce rapport, une
description générale de 1'assembleur et des exemples
spécifiques de son utilisation au centre de calculs de

Chalk River.

Ce rapport est une version révisée du rapport

A CL-4128 (mai 1972),.
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PALS
A PROGRAM TO ASSEMBLE PROGFAMS FOR THL PDP-8 COMPUTLR

by
D.B. Goulding

INTRODUCTION

Experience with the PDP8A assembler (AECL-4128f
established the usefulness of a CDC 6600 program to assemble
PDP-8 code. However, to take full advantage of the 060G's
resources as well as to handle PAL-8 code, the asscmbler has
been upgraded. So extensive were the necessary modifications
that an essentially new assembler has resulted, which was
added to the CRNE CDC 6600 system under the name PAL8. The
main features that distinguish PAL8 from its predecessor,
PDP8A,include the ability:

{a) To handle literals and linkages to off-page references,
along with the resulting cross-referencec table.
fb) To assemble multi-field programs.

(c) To assemble programs containing conditional code.

All of the above features have been introduced with-

out a noticeable loss in assemhler efficiency or speed.

It should be noted that, as with the PDP8A assembler,
the advantages of using the large computer assembler arc
realized for very large programs, for sections of systems which
are most conveniently maintained with large computer file-
handling utilities, and when it is inconvenient or undesirable
to dedicate a PDP-8 to other than its main function for an
extended period of time.

lAECL - Atomic Energy of Canada Limited
ZCRNL - Chalk River Nuclear Laboratories



GLNERAL SPECIFICATIONS

Title:

Author:

Version:
Installation Date:
Computer:

Compiled Under:

Core Loading
Requirements:

Speed:

Assembly Languages:

Acceptable Input
Sources:

Available Output:

PALS

D.B. Goulding

G

11 June 1973

CDLC 6600

FORTRAN Extended 3.0, OPT=1

550008

Approximately B5 statements per CP
second.

PAL 1II, PAL-D, PAL-8

Cards

Magnetic tape written in SUCCESS or
PS/8 format (via the support packages
described in Appendix I).

UPDATE utility file

Paper tape (via the support package
described in Appendix I).

Assembly listing

Binary object paper tape.



PROGRAM DESCRIPTICN

The assembly run begins with an inspection of the
job control card by READCC for any user parameters (a full
description of the available parameters is found in Appendix
B) so that the operating flags may be set to their ‘run'
values. The assembler now prepares itself to read and assemble
the first program by assigning a program identification letter,
clearing the program title array, calling INHAS! to clear the
symbol table of all values save the operation and pseudo
operation codes and setting the reference table pointers to

their base positions. PASS1 is now called to read the source
file.

Immediately upon entry, PASS1 calls SRPL to set the
page limit pointers to their base values. The source file
(TAPES) is now read and GETFLD is called to crack each record.
The assembly run terminates when an end-of-file is encountered;
no attempt is made by the assembler to determine if this
termination is correct. As each element is passed from GETFLD,
it is routed to the appropriate handling code by the value of
TYPE. In most cases, the element will simply be flagged with
its element type and stored for future handling by PASSZ.
Symbols are placed in the symbol and cross-reference tables as
they are encountered. If a FIELD pseudo operation code is
encountered, SRPL is again called to store and reset the page
limit pointers. When the end-of-line is reached (the assembler
considers itself to be at the end of a line when it encounters
a semicolon, a conditional pseudo operation ccde opening
bracket or and end-of-record), DECODE is called to calculate
the value of any PASS1 statements such as definitions, origin
settings, etc. if necessary, the location counter is updated
and a check is made to see if it still is in bounds. If the
conditional assembly flag is set, the above end-of-line code
is not executed. If this is the first statement of the record,
the source record is formatted for output and written to the
file, TAPE10. If there are any elements to be decoded by PASSZ,
they are written to the file TAPEZ0. Before returning for the



next line, the conditional assembly flag is updated. When

the end-of-program symbol (§) is encountered, PASS1 is termiu-
ated by calling SRPL to store the final page 1limit pointer
values. Control is now passed to PASGSZ.

PASS2 also begins by calling SRPL to set the page
limit pointers to their correct values. Throughout the exe-
cution of PASSZ, control is determined by the contents cf the
file, TAPE10. As each output record is read from the file,
the second element is inspected for routing information. If
the value of this element is greater or equal to zero, no
further work is necessary except to write the source line to
the output file, TAPE6. If negative, the next record is read
from the file, TAPE20, and DECODE is called to assemble the
statement before the source line is written to the output file,.
If necessary, CALCL is called to calculate the linkages to off-
page references and make the necessary entries in the cross-
reference table. If a FIELD change is encountered, LSAC is
called to form and output a linkage and literal cross-reference
table and SRPL i1s called to make the necessary changes to the
page limit pointers. As each line is sent to the output file,
a check is made to see if the line has been flagged as containing
a fatal error; if found, the error count is incremented by one.
If requested by the user, a binary object paper tape will be
created by the assembler during the execution of PASSZ., When
an end-of-file is encountered on TAPE10, SAP and LSAC are

called to form and write the appropriate cross-reference t."'(s
to the output file.

When PASS2 terminates, a check is made of the errvror
count; if errors have been generated, a dayfile message is
issued to the job dayfile by the routine SENDM. The assembler
now loops back to begin processing the next program.



NOTES

Throughout the program description, routines were
referred to without explanation.
in Appendix D.

These routines are described

Although PAL8 has been fully tested using many
examples of PAL-8 code, the author makes no claim that the
object code produced will be exactly the same as that pro-
duced on a PDP-8 using the actual PAL-8 assembler.



APPENDIX A

CHARACTER CODES

ANSCII-1 6600
Character Code Character Code Hollerith

A 301 A 01 12-1
B 302 B 02 12-2
C 303 C 03 12-3
D 304 D 04 12-4
E 305 E 05 12-5
F 306 F 06 12-6
G 307 G- 07 12-7
H 310 H 10 12-8
I 311 I 11 12-9
J 312 J 12 11-1
K 313 K 13 11-2
L 314 L 14 11-3
M 315 M 15 11-4
N 316 N 16 11-5
0 317 0 17 11-6
p 320 P 20 11-7
Q 321 Q 21 11-8
R 322 R 22 11-9
S 323 S 23 0-2
T 324 T 24 0-3
U 325 U 25 0-4
v 326 A 26 0-5
W 327 W 27 0-06
X 330 X 30 0-7
Y 331 Y 31 0-8
Z 332 Z 32 0-9
0 260 0 33 0

1 261 1 34 1

2 262 2 35 2

3 2063 3 36 3



-7 -
CHARACTER CODES (Continucd)

ANSCI1-1 6600 L
Character Code Character Code Hollerith

4 264 4 37 4
5 265 5 40 5
6 266 6 41 6
7 267 7 42 7
8 270 8 43 8
9 271 9 44 9
! 241 ¥ 71 11-8-6
" 242 A 67 0-8-7
# 243 # 64 8-4
$ 244 § 53 11-8-3
% 245 < 74 E-5
& 246 = 60 0-8-6
! 247 v 66 11-8-2
( 250 ( 51 0-2-4
) 251 ) 52 12-8-4
® 252 % 47 11-8-4
+ 253 + 45 12
R 254 , 56 0-8-3
- 255 - 46 11

256 . 57 12-8-3
/ 257 / 50 0-1
: 272 : 63 8§-2
’ 273 ; 77 12-8-7
< 274 < 72 12-8-2
= 275 = 54 8-3
> 276 > 73 11-8-7
? 277 — 76 12-8-0
@ 300 Space 55
[ 333 [ 61 8-7
\ 334 > 75 12-8-5
] 335 ] 62 0-8-2
4 336 4 70 11-8-5



CHARACTE!

ANSCI1-1
Character Code
+ 337
Leader/ 200
Trailer
Line Fced 212
Carriage 215
Return
Space 240
Rubout 377
Blank 000
Belil 207
Tab 211
Form 214

i ODES (Continued)

6600
Character Code Hollerith
-+ 65 0-8-5

lgnored on

Ignored on

Assumed to

Space
Ignored on
Ignored an
Ignored on
Space

Ignored on

input

input

be end of line

55
input
input
input

55
input
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APPENDIX B

ASSEMBLER CALLING SEQUENCES

The control card sequences given in this appendix

illustrate the assembler's use in the CDC 6600 system at CRNL.

(a)

(b)

(c)
(d)

The following notes apply to each example presented.

The first card is the job control card which should bhe
punched on a purple striped card, provided for that purpose.
The JOBNAME may be one to seven alphanumeric characters.

The B*** parameter represents the Computing Centre assigned

branch code. The MT parameter gives the total number of
tape mounts required.

The XXXXXX on REQUEST cards represents the reel number of
the datatape the user wishes mounted.

End of job (6-7-8-9 cards) are punched on brown cards.

Two forms of the assembler control card are acceptable:

PAL8. - calls the assembler and uses the default values for
all the input parameters.
PAL8 (parameters) - calls the assembler and uses the uscr's

input paramecters, which may be any of the following in any
order:



Parameter
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Meaning

L=XXXX

I=XXX

L=YYY

Electronics Branch identif-
ication is XXXX (maximum

20 characters and must not
be ) or ,).

Source data found on a file
named XXX (maximum of seven
alphanumecric characters).

Listing written to file
named YYY (maximum of seven
alphanumeric characters).

Punch binary object code
paper tape.

Titles started in column 20
of listing.

List UPDATE identifiers,

Default (if missing)

Electronics Branch
identification 1is
blank.

Source data found on
the file named INPUT.

Listing written to
file named OUTPUT.

No paper tape pro-
duced.

Titles started in
column 40 of listing.

Do not list UPDATE
parameters.

Should any errors be encountered while cracking

this control card, the message

PALB -

CONTROL CARD ERROR

Is written into the dayf{ilc and the job is terminated.



EoA-AMPL B

woNC

SQURCE CRRDS TO BE RKASSOLED

woN

[ PALB. ] 1
[ JOBNAME Dann

-

Example 1 illustrates the basic assembler call using cards

as the input source.




EAXGMPLE

2

-

1

|
|

LmomNm

[ PALAE=PSB LIST, [=TRPES)

| RETURNCTRPEL)

[ PREP.

| AT THCH (PREP ,POPSUPPORT ,CY=40)

| REQUEST, TAPEL ,HI,S. Fatatatatadl

MO RING

[ JORNAME ,Beaa, 1Tl
|

Example 2 illustrates the
assemble PAL code written
format. A description of

found in Appendix 1.

contrcl cards necessary to
on a magnetic tape in PS3/8

the support program used is



EXAMPLE 3

wo~NO

[ ROUTE,LIST, PN,
[ POLBC[=TRPES,L=LIST)
[ PrREP.
[ BTTACH(PREP PDPSUPPORT ,CY=20)
JOBNOME ,Gwan PT,

I

Example 3 illustrates a series of control cards neccssary
to assemble PAL code found on an ASCII paper tape. A
description of the support program used is found in

Appendix 1. The ROUTE card is used here to have the

assembly listing printed on narrow paper.



EXHMPLE 4

wuoNgm

[ aC  DECKNRME

l IDENT CRRDS »————J

| «ID  IDNEME

0o\

| PRLB(I=COMPILE,U,T)

{ uPoRTEQ)
[ REQUEST,OLOPL ,HY . XXXxX _ NO RING ]
JOBNHME ,Beaa MT1 .

Example 4 illustrates the assembler's use in conjunction
with the UPDATE utility. A complete description of UPDATE

is found in the CDC UPDATE Reference Manual (Publication
No. 60342500).
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APPENDIX C

PAL8 ASSEMBLER PSEUDO OPERATION CODES

The following PAL pseudo operation codes are recognized

by the PALS8 assembler:

Code Action Taken by the Assembler

DECIMAL All numbers in the source code, following this pseudo
operation code, assumed to be decimal.

DEVICE Sets device name (1 to 4 alphanumeric characters with
zero £ill).

DTORG Outputs a two-frame DECTAPE block number to the binary
object tape file.

EJECT

Assembly listing is continued on the next output page.

ENPUNCH Assembler resumes sending binary output to the paper
tape punch file (has no effect if user has not requested
a binary object code paper tape).

EXPUNGE Ignored by the assembler and flagged *II*.

FIELD Outputs the indicated field punch to the binary object tape
file. A cross-reference table of all off-page ref-

erences and literals for the previous field written to
output file.

FILENAME Sets file name (1 to 6 alphanumeric characters, 1 or 2

alphanumeric characters in the extension; both with
zero fill).

FIXMRT Ignored by the assembler and flagged *II*.

FIXTAB Ignored by the assembler and flagged *II*.

I Sets the indirect bit in the instruction in which it
appears.
IFDEF Assembles code between conditional brackets if the symbol

that follows is defined.

IFNDEF Assembles code between conditional brackets if the symbol
that follows is undefined.

IFNZRO Assembles code between conditional brackets if the
expression that follows is not equal to zerIoO.



Code

- 1€ -

Action Taken by the Assembler

IFZERO

NOPUNCH

OCTAL

PAGE

PAUSE

TEXT

XLIST

ZBLOCK

Assembles code between conditional brackets if the
expression that follows is equal to zero.

Assembler ceases sending binary output to the paper
tape punch file (has no effect if user has not requested
a binary object code paper tape).

All numbers in the source code, following ti.is pseudo-
operation code, assumed to be octal. This is the default
radix setting.

Current location counter set to the beginning of the
indicated page number, If no page number is given,

the current location counter is set to the beginning of
the next page.

Ignored by the assenbler and flagged *II¥%,

The delimited character string that follows is assembled
in 6-bit ASCII, two characters per word.

Ignored by the assembler and flagged *II*.

Sets the page indicator to zero in the instruction in
which it appears.

Generates a block of zeroed words. The value of the

expression that follows gives the number of words to
be zeroed.

Terminates PASS1 of the assembly.



CALCL

DECODE

GETFLD

HASH

HEAD

INHASH

LINK

LSAC

PACKA

PACKI

PASS1

PASSZ

PTPUN

SAP

SET

SENDM-

- 17 -

APPENDIX D

PAL8 SUBROUTINES

Calculates an off-page reference linkage. Called by
PASS1, PASS2, and DECODE.

Evaluates the instruction field, returning the value
in LINE(2). Called by PASS1 and PASS2.

Cracks the input record, returning one element per
call along with its type index. Called by PASS1.

Searches for or adds a symbol to the symbol table.
Called by PASS1, CALCL and DECODE.

Writes the page heading to the output file. Called by
PASS2, LINK, LSAC and SAP.

Clears the symbol table then adds all the opcration and
pseudo operation codes. Called by PALS.

Performs all the operations on the cross-reference table
including adding and searching for references. Called
by HASH, LSAC and SAP.

Formulates and writes a literal and off-page linkage

cross-reference table to the output file. Called by
PASS2.

Decodes character strings into 6-bit ASCII and packs
them two characters to a word. Called by PASSI1.

Packs binary words into an output array to be written
onto the binary object code file. Called by PASSZ and LSAC.

Controls the reading amnd cracking of the source input
file. Called by PALS.

Performs the actual assembly of the code read by PASSI.
Called by PALS.

Fills the binary cbject code paper tape file, Called by
PACKI.

Formulates and writes a symbol cross-reference table
to the output file. Called by PASSZ.

Contains the constant lists. Called by PALS.

Writes the assembly error message to the job dayfile.
Called by PALS.
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SORTIT Sorts symboul lists. Called by LSAC and SAP.

SRPL Saves and restores page limit pointers. Called by PASSI
and PASS2.
READCC Reads and decodes the PAL8 control card and sets the

run parameters. Called by PALS.



Code

*BE*

*DT*

*IT*

*JO*

®[p*

k[R*

kpE*
®PH*

xpO*

*RD*

KYAR

*ZE*

- 19 -

APPENDIX E

DIAGNOSTIC CODES

Meaning and Action

Error in literal, Rest of record treated as a
comment.

Label used more than once. The sccond defininition
is ignored,

I1l1legal character(s) found in the source statcment.
Rest of record treated as a comment.

Pseudo operation code ignored by the assembler.

Evaluation of expression resulted in the origin

being set outside the core limits. Statement
ignored.

The location address counter calculatea by the PAGE
pseudo operation code was greater than §7600. The

location counter is set to the calculated value to

be corrected later.

Value of an expression greater than $7777. Binary
code set to $7000 (a NOP instruction).

Space for current page literals and off-page linkages
exceeded. Binary code set to $7000 (a NOP instructionj.

Error in conditional code bracketing. Rest of rccord
treated as a comment.

Location address found to be greater than $7777.
Location address counter set to $7777.

Symbol is was re-defined.

Undefined symbol used in defining another or value
calculated by expression greater than $7777. The
new symbol is not addecd to the symbol table.

Space for page zero literals and off-page linkages
exceeded. Binary code set to $§7000 {a NOP instruc-
tion).
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Diagnostic codes flagged with an I are only informative
and are not represented in the error count. Those flagged with

an F are fatal and if one or more are encountered during assembly
the message

PAL8 - nnn ERRORS IN PROGRAM x

is written to the job dayfile, where nnn is the number of fatal

errors and x is the program identification letter.



APPENDIX F

PROGRAM LISTING
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SU2ROUTINE

13

15

20

25

30

35

40

45

S0

55

PA3Si COGC 66Jy FTN V3.0=-P323 0OPT=1

OO0

SC

70
65

80

[eXeR 3!

1060

a

L}

*

LI )

SUIRJUTINE PASS1

PIP~-8 ASSEMBLER COUMMON

23/909/73

PALS
PaLs
PALS
PALE

COMNINALINKS/SYMB,,EOSyWCC s TYPE,FLOCyL Py HASHF ,LOC, VAL s TP,ECODE y35P, PALS

RADIX)SFLAG,REFP,BIC,PAGE,LING,POI,CONA,CPAGEN,
ERRC sCSH,FNB yIFORDyIFN,PROGN ;LSP,STP,REFLP,PASS
COTHIN/HARRAY/TABLE (2000,2) 9 IPROG(5),REFTAB (/435 , IKI(20)
COHMIN/PARAMS/ICARD ;UPD,ITFLAG,NEB(3)}
CO4MIN/ERRORS/INWIC, IHNT,LHPO, LHRO,yINUA,TATII,INIP, YNIR,IHIO, X947k
IHPEyINBEy I WPH
COMMON/USEDMN/HASKEyMASKV, HASKL  MASKS ,; ifASKT
COMMUN/CONST/INJOUT,ASB,IT,8QUT,VERN; ASKII(E3),IC(R3),
INOPC(106),10¢105),STYPES(i1)
CO440M/SPACE/ZPAGE(R2) yPAGER(31,2) ,LS5AVE(1H,32,2),SORTT(1300}%,
IMAGE(86) ,0PT{63),LINE(LS)

INTESER SYMB,E0S,TYPE,FLDG, TABLE,HASHF, VAL,TP,0PT,
RAOIX,UPD,REFTAB,REFP,0UT,;ASB,BOUT,VERN,ASKII],
BIC,PAGE, SFLAG ;ZPAGE,PAGERsCPAGEN,ERRC yCSM,FNJ ,,POI,
CONA, PROGNy STYPESHCCy ECODE, SORTT(STP,REFLP,FASS

INTESER CST,DFLAG,STC,CCT,PASSLF
INTESER CONAC,COUNAO,CONACK

FOIMAT (86RL)
FORMAT (5X, *PARITY ERROR ON OISK - J08 RBOURVED®)

PASS = 1
FNE = €
CALL SRPLI(C)

ECODE = RADIX = NEB(3) = IFORO = CCT = 3
cavaz = CONAQ = CONA = CONACH = 0

READ(IM, 1) (IMAGE(J),J=1,UPO}
IF (EQF(IN)) 9000460

LP = CST = ¢

CLT = CCT + 1

00 63 I=1y15

LINE(I) =y

FLIC = SFLAG = STC = OFLAG = LABF = ITC = PASSLIF = LASTB = 0
LINK, = 1

OPT(L) = LOC

CONA = CONA ¢+ CONACH

CONAZH = 4

CA.L SETFLD
6O T) (400,200,300,4505540,800,6u0,800,9u0,730),1¥PE

SET NENW ORIGIN

PASSLF =
SFLAS = =7778B
GO T) 80

PALA
2AL8
PALS
PALB
PalL8
PALS
BALS
PALD
TALE
PaLS
faLe
LaLe
DALS
PALS
PALG
PALS
PaL8
PALS
PaLée
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALY
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS

11.49.37.

47
48
49
50
o1
52
53
54
55
e
&7
58
39
5t
51
62
63
Sl
65
66
67
68
5S
T
71
T2
73
74
78
76
77
78
79
80
81
82
83
84
a5
86
87
38
LE}
0
91
92
93
Qb
95
96
37
38
93
o2

14t
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60

65

70

15

kD)

35

100

105

110

SYIRODUTINE  PASSY

2060

oo

Sue

365
168

310
315

318
320

33D

ooc

404

LTP)

OO0

500

(2]

510

OO0Co0o00n

0

La3dce

LA3F = o
CALL HASH(2,SYHMB)

IF (4ASHF.E4e2) LINELL) = IRWOT
Go T3 80

COMMENT

L= P+ 1
IF (CONAC,EQ.G) GO TO 308

00 315 LP = L472

IF (IMRGE(LPI EQ.1R»} GO 7O 680

CONTINJE

LL =L ¢+ 2

IF C(UCCTWGT )4 ORLUFLOC,GT.10 2 50 TO 1J00

00 313 K = L,yLL

IF ((IMAGE(K) LT 4338} .0R, (IHAGE(K) . .5T,4eB}) GO TO 315
NEJC(Y) = SHIFT(NEBI(3),6).0%,1MALE(K)

GO 1) 320
L= L~
0o 318

K ¢ 1
K o= |
NEB(3) = SHI
K = 31
= 92
= 1

'
FTI(NEB(3),6),0R.558
00 333 .6
IPR05 ()
aoc 333 ¢
LP = LP ¢ 1
IDus = 1R
IF t.P.LE.72) I1DUM = IMAGE(LP}
IPRUStL) = SHIFT(IPROG(K) yb).0R,IDUMN
GO T2 1uco

V10

NUMJ3ER

IFLA = D10600Q00000RO0S
Sy48 = SYMA.AND.?7778
SFLAS = SFLAG + 1

DFLAS = D

STZ = 5TC + ¢

OPT(3TC#+1) = SYMB.OR.IFLA
IF (E0S«EQ.0) 80,1000

SrMadL

CALL HASH{3,STYMB)

GO T) (51u,520,595),HASHF
SY483L ADDED OR ALREADY THERE
IF.A = 20000060000008

GO T) s01

PSEUOO OPERATION CODES

AC o604 FTH ¢3.0-P320 JPT=1

BOSEN BRSNS SBINI NI NI ST BIIBINUIIISIINBINNIIPLINPIOISY

* yAL = 1 - OCraL VAL = 2 - DECIMAL
* VAL = 3 - FIELD YAL = 4 - 2

* VAL = 5 -1 VAL = & - EJECT

® vAar = 7 - PAGE VAL = 8 =~ TEXY

¥
.
-

23708773

PALE
PALB
PALS
PALS
PALSB
PALS
PALS
PALSB
PALS
PALA
PALS
PALB
PALS
PALB
PALS
PaL8
PALS
PALS
PALS
PALS
PaLS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PaALS
PALSB
PALS
PALB
PALR
PALS
PALS
PALSB
PALS
PALSB
PALS
PALI
PALS
PALS
PALS
PALS
PALS
PALE
PALS
PALS

11.09.37,

Py

L3
1Ge
105
s
17
108

109
110

113

112
113

114
115
116
117
118
119
120
121
12¢
123
124
125
126
127
128
129
130
131
132
133
136
135
136
137
13¢
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
153
156

PAGE



25

39vd

T2
012
6n2
8Nz
402
902
sC2
n 92
gre
202
T02
09z
661
961
167
86T
667
LY
£67
267
167
g6t
R8T
[A: 2]
497
903
987
48T
£81
2et
8T
087
84T

LA

elvd
8lvd
8vd
evd
gvd
8vd
2vd
8ive
evd
81vd
£lvd
0vd
e¥d
8vd
8vd
81vd
€1vd
fvd
9vd
81vd
elvd
81vd
givd
91vd
gTivd
fvd
e7vd
8vd
81vd
elvd
8IVd
§vd
8ve
87vd
27vd
§va
87vd
gwvd
Blvd
8Ivy
BIvd
e1yd
evd
gIvd
gvd
e1vd
8V
g1vd
g1vd
8V
81vd
97vd
Blvd
f7vd
?vd

£4/80/F7
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£ = {18

T + 9¥148 = £v74S
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T e d7 = a7
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180

185

190

135

SUIRCJITINE

PASS1

554

560

G
6150

8205
6210

6250

IF (.P.GTLT72) GO TGO b0l

IF tIMAGEIL™ +EQ ITSW) 50 TD 563
IF (IWAGE(LP)EQIR}) GO TO 8D
IS = ITC ¢ 1

IF (IT2.,EQ.1) G0 TO 554
OPT(STCe1i) = SHIFT(OPT(STC+L}),6)
IT: =3

OPT(STZ+1) = OPT(STC+1)«OR.(ASKILI(IMAGE (LP)).AND.TT78)
IF (IT2.6T.a) GO T3 552

ST2 = STC ¢+ 1

OPT(3) = OPT(3) ¢ 1

OPI(5TC+s) = u

60 T) 552

ITS = ITC ¢+ 1

IF (IT2.EQ.2) OPT(STC¢1) = SHIFT(OPT(STIC+1),6}
GO TJ 545

PASE

FASSLF = 2

TE (FLOCWLNE«L) GO TO b&JI

TF (£0S.GT.J) 1L00,80

28.050K

FA3SLF = 3

IF (5TC.GT.J) GO TO b40J

IF (Z0546T.J) 100L,80

IFQEF
oPT(L) = D
GO T) 6110
IFNODZIF

oPIty) = 77773

CALL GETFLD

IF ({TYPEJNE.5) DR (NSP.,NE,1)) GO TO 64Ul
CA.L HASH(1,5YMB)

IF ((HASHF.LT.6) «OR, (HASHF,GT.9)) GO TO 64J.

PASSLF = 5

oPTC2) = 0

IF (4ASHF,GT,7) OPT(2) = 77778
STS = 1

IF (E0S.GT.0) 6400,80
IFZERO

OPT(L) = G

GO T) 6210

IFNZRO

OPT(L)Y = T7778

QPT(2) = LOGC

ST2 = 1

PASSLF = 6

SFLA3 = =7778

[F (Z0S4GT40) 66400,8L
OTIR3

PASSLF = &

IF (5T2.5T.51 GO TO 64U
IF (I1F0rU.EQ,3) GO TO €400
IF2R) = 15

SF.A> = -7773

T~ ¢205.57.3) BuCD,80

COC Basy) FTN v3.0-P320 OPT=1

23708773

PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALSB
PALS
PaALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALSB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PaLe
PALS
PALS
PALS
PALD
PALS
FALE
PALS
PALB
PALS
PALS
PALS
PALS

11.09.37.

212
213
214
215
216
217
218
219
220
221
eee
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
24
241
242
243
244
245
246
247
248
249
2510
251
252
253
254
255
256
257
258
250
2f.¢
261
262
261
264
265
26t

PAGE



SU3ROUTINE

225

230

275

PASSL COC 6615 FTN ¥3.L-P22J 0OPT=1
C DEVIZE
6300 CONTINJE
IF (35TC.GT.3) GO TO 6400
CaLL GETFLD
IF ((TYPE.LT.4) «OR,(TYPE.GT.B)) 50 TO 6400
oPI¢2) = geJudvbOLUOU2ICH
oPT(3) = ITC = 2
SF.A5 = SFLAG ¢ 1
ST2 = &
CALL PACKA{4,4)
GO T) 545
c FILENAME
6350 CONTINUE
IF (3T3.6T40) GO TO 6400
CALL GETFLOD
IF LITYPEJLTo4) o OR.(TYPE«GToB)) GO TO 54OL
DPI(2) = 0600vu000000218
OPI(3) = ITC = &
SF.A3 = SFLAS ¢ %
ST = 6
CA.L PACKA(4,6)
CALL GETFLO
IF {({TYPE.EQe3) «OR {(TYPE,EQ.10)) GO TO 6375
IF (NSP.GT.L) GO TO 5404 .
IF ((TYPE«NEL7) +ORJ(IMAGEILP) .NE.1R} ) GO TO 8049
CALL GETFLD
IF (NSP.GT.0) GO TO 6403
IF ({TYPEJLTo%)eOR.(TYPE,GT.B}) GO TO B&0O
6375 CA.L PACKA(7,2)
IF (TYPEJEQ.3) 300,545
6000 LINE!L) = IWIP
GO TJ BgS
c DPERATION CODES
595 IFLA = 754Qt0Q00000Gu08
GO TJ wD1
c
c SPECIAL CHARACTER
c
6Ud SY4B = IMAGE(LP)
IF (SYMB.EQJ.1Rs} GO TO 620
IF (5YMB.EQ.1R(} GO TO B3y
IF (SYMBJEQ.1R)}) GO TO 6640
IF (5YMBJ.EQ.LR[} GO TO 650
IF (5Y48.EQ.1R)} GO TO 6&640
IF (S5YMB.EQ.1R<) GO TO &70
IF (5YMB.,EQ.1R>») GO TO 634
IF (5YMB.EQ.1RA) GO TO &9
610 IFLA = 30000000060u00B
GO T 4012
620 IF.A = 404LG00JwROULOB
sSYyM3 = LOC
G0 T 401
c OPEN ZURRENT PAGE LITERAL
630 LAST3 = 1R)
SYN3 = LOC

23768773

PaLy
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALY
PALS
PALS
PALE
PALSE
PALS
PALS
PALS
PALE
PALS
PALS
PALS
PALS
PALS
PALA
PALS
PALS
PALSB
PALS
PALS
PALS
PALS
PALS
PALS
PaL8
PALS
PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS

11.09.37.

267
268
269
rig’l
21t
ave
273
274
275
276
217
278
279
280
281
282
283
284
285
288
287
288
289
2940
291
29¢
293
294
295
239
297
298
299
300
301
3p2
3uZz
3Lt
3ub
3Le
307
348
309
310
311
312
313
314
a1s
316
317
318
319
326
321

PAGE



280

29

295

300

315

325

SUIROUTINE PASSL

(o

664
663

665
668

679

680

682

€90

©92

696

GO T 685

OPIN PAGE 2230 LITERAL

LaST3 = 1R}

Sy4d = 1408

LINK. = SHIFT(LINKL,6)

IF (CLINKLJAND.77B) NE.d) 50 TO 663
LINK. = LINKL«OR.({STC+2).AND.7749}

GO T) 268

CLOSE LITERAL

CONTINJE

IF {(53YMB,EG.LASTB) GO TO 665

LINEC1L) = [ABE

G2 TX 349

SY43 = LASTD = §

IFCA = 1100.000000CCLCR

GO T) 463

CONAZ = CONAD « 1

IF (JONALGTWI) GO 1O TG

IF (PASSiF.EQ.5) GO TO 672

IF (2A5S5S1F NE.B) GO TO 705

K = 2

ST2 = 37C + 1

CALL OECOQOE(K,STC),RETURNSI705,70%,705)
IF (LINE(2).GT.0) LINE(R) = 77713
OPT(2) = LINE(2)

CONTINJE

IF (OPT{1).EQ.QPT(2)) GO TG 74

CONAY = CONAC

CONAZH = 1

GO T T

CONTINUE

IF (ZONAC.EQ.C) GO To 705

IF (SINACWNE.CONAD) GO Ty 582

GONAZH = -1

CONAD g

CONAZ CONAC -~ 1

£0s =
GD T2 1600

ANSCIT CODE GENERATION
Le = LP + 1

IF (.P.GT.72) GO TO 80C
SYMB = ASKII(IMAGE(LP})
LP = LP ¢ 1

[ ]

CHC 6B4) FIN vI.uv-P32y

oPT=1

25708773

PALS
PALS
PALS
PALS
PALS
PALS
PaLa
PALS
PaL8
PALS
PaLe
PALS
PaL8
PALY
PALS
PALS
PALS
PALS
PALS
PaLs
PALS
PaLS
PALS
PALS
PALS
PALS
PALS
PALS8
PALS
PALS
PALS
PALR
PALS
P4LSB
PALS
PALS
PALS
PALS
PALS
PALS
PaLS
PALS
PALS

IF (.PeLEe72) GO TO (BDuUs8.0,830,b800,60,688,698,696,8L0,800,692), PALS

*ICIIMAGE(LP))
E05 = 2

GO T) uo0d

EO0s =

GO T3 400D

LP = L2 -1
GO T wOC

ENJ JF ASSEYELY CGOE

CONTINUE

PALS
PALS
PALS
PALS
pPALY
PALS
PALB
PALS
PALS
PALS
PALE

11.u9.37.

322
323
Jeh
325
326
327
328
329
336
331
332
333
334
335
336
337
338
339
3t0
341
3u2
343
34y
345
346
n7
348
349
356
351
352
353
354
355
356
357
358
359
a6l
364
362
363
364
k1:34
366
367
366
369
3r¢c
371
372
373
374
375
37t

PAGE



SU3ROUTINE

335

349

350

380

370

175

la}

3185

O OO0

o000

aoOOaO0

PASS1 COC 6694 FTN ¥3,9-P32) OPT=4

705

aed

80%

3040

329

1048

1025

1ui5

127

1023

1022
1v2s

1024

IF (ZCODE.EQu.L) GN TO 1000
IF (ZONAC.EQ.D) GO 7O 1000
LINE(1) = I#PH

GO TJ) BOLS

ILLESAL CHARACTYER

LINEC(1) = IWIC

TURIN OFF ALL FLAGS AND TREAT THIS CARD LIKE A CORHMENT
DFLAS = SFLAG = STC = PASSLF = LINKL = 0

£05 = 2

GO T2 1020

DEFINITION

DF.A3 = OFLAG + 1t

IF ((DFLAG,G5T42) 2ORa{DFLAG.NE,FLOC)) GO TQ 8UD
S72 = STC + 1

OPT(5T3+¢1) = SYMB.OR.1GJG00300uulLYB

SF.A3 = =7778

Go T2 80

WRITZ LINE AND/OR TABLE 0On JISK

CONTINUE

IF (JFLAG.GT.0) GO TO &Gy

IF (SONALGT G) STC 3 SFLAG = PASSIF = &
IF (PASS1F.GT.0) GO TO 4J40

IF (SFLAG) 3000,1d0205,1025

CONTINJE

IF (_03.,LE.7777B) GO YO ici5

LO: = 77773

LINE(1) = 1WPO

LINECL) = LINE(1).,0R,LOGC

LPASIN = SHIFT((LOC.AND,76)08), -7}
IF (ET2.GT.3) LOC = LOC + JPT(3) -1

K = 3%

IF (LOCWLE.77778) K = SHIFIUL(LOC,AND.7EO0G),-7)
CONTINUE

If (CPAGENJEW.K) GO TO 1J29 .

IF (CPAGEN.EQ.J) 2PAGE(L) = 31773

IF {(ZPAGEN,5T«9) PAGERI(CPALGEN,L1) = 2)J03*CPASEN + 1778
CPAGEN = CPAGEN +

G2 T3 1927

GGNTINJE

If (CPAGEN,GT.0) GO TO 1222

IF (_02.GT,ZPAGE(L)Y ZPALELLY = LOC

GO TJ 1028

CONTINUJE

IF (.0-.0T,PAGER(CPAGEN, L)} PASCR{CPAGEN,1) = LOG
LOC = LJC + 1}

CST = ST ¢
IF (3T2.6T.ul LINE(2) = -LINKL

23/08/73

PALS
PALS
PALS
PALS
PALS
PALSE
PALSE
PALS
PALS
PALD
PALS
PALS
SALS
PALS
PALS
PALS
PALS
PALS
PALS
PALE
PALS
PALS
PALS
PALS
PALS
~FALS
PALS
PR3
PALD
PALS
PALS
LALe
PALS
PaL3
PALS
PALS
PALS
PALS
pALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PaLB

11.09437.

arr
378
379
38¢
381
382
383
384
385
336
387
388
389
330
3391
39¢
393
394
295
336
397
398
33¢
4ol
41
ki2
4y 3
4D 4
45
(1)
“i7
4u8
49
419
411
412
413
tle
415
416
W17
418
wlg
420
621
Lig
423
w24
825
428
€27
428
429
830
a3

PAGE



395

400

455

610

wap

425

430

435

440

SU3ROUTINE PASS1

1035
1036
1046

1045

1050

1060

1065

1068
k7o

1675

1080

1500

1549
1550

IF 13ST.EQ.1) GO 70 1035
IF (57C.EQ.u) GO TO 1210
LIs = 2

GO rJ 1195

DO 103C I = 1,72

IF (EMAGE(I)NEW1R ) GO TO 1D04C

CONTINJE

K =)

LIv = 3

IF (LABF.EQ.L) GO 70 107y
CONTINJE

IF (IMAGE(I).EQ 1Ry} GO TO 1060

K=< ¢ 1

IF (€eLEa1D) GO TD LL0SC
LIt = LIN ¢

K =1

COC 66uu FTN v3.0-P323 0PT=1

LIVECLIM) = SHIFT(LINRE(LIM) »6) ORJIMAGE(D)

I =1 ¢
IF (I.GTe72) 1100,1C45
K= ¢ ¢ 1

LINE(LIMY = SHIFTALINE(LIM) 3) 0R.1R,

M= (11-K)%06

LINE(LIM) = SHIFT(LINE(LIM) #)

I =1 +1
D0 1165 K = I,72

IF (IMAGE(K)NEJIR ) GO TO 1io8

CONTINJE

GO TJ 1150

I =X

LIN = LIH ¢ 1
K =]
I=1-1

I =1¢1

IF (L.GTe72) GO TO 1100

IF (IMAGE(I)EQ.1R/} GO TO 1500

K= < ¢ 1

IF (S.LE.1L? GO TO 1(C8eC
LIM = LIM ¢ 1

K =1

LINECLIM) = SHIFT(LINE(LIM) 46) .ORINAGE(])

GO T3 16?5

CONTINJE

IF (£.,EQ,d} GO TO 1550
IF (<4€Q@s18) GO TO 1549
M= (1{-K)*E

LINEC(LIM) = SHIFTILINE(LIM) M)

LI4 = LIM + 1
CONTLINUE
IF (_IMJEQ.3) LIM = 6

Ib CUITFLAGWNEGLIRT) «ANG(LIM LT B} LIM = 6

K =1

LINE(LIM) = IMAGECD)

IF (. ImenNE.B] GO TO 1566
LINECLIM) =

GG T3 16040

23708773

PALS
PALS
PALS
PALS
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PALS
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PALS
PALS
PALS
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PALS
PaLE
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PALY
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PaLS
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PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALE
PALS

11.v9.37,

w32
w33
L34
#35
436
437
436
439
bl
il
442
LYX)
Ll
[T}
[T )
(1Y 4
w8
449
450
451
452
453
454
455
456
457
458
459
w6t
b61
462
he3
Lol
465
4e6
ho?
468
469
NE
W71
472
W73
W74
475
476
W77
478
479
LY
481
[Y-Y4
“B3
L84
485
LaE
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SUSROUTINE PASS1 GOC 560u FTN V3,0-P32C OPT=1 23/08/73 11..9.37. PAGE

1560 I = [ ¢ 1 PALS 487

IF (1.5T.72) GO TO 1100 PALS 488

1565 K = < ¢ 1 PALS %89

IF (KsLE.20) GO TO 1570 PALS 490

L4S LIM = LINM ¢ 1 PALS 491
K =1 PALS 492

IF (LIM.EQ.B8) GO TO 1600 PALS 433

1570 LINEC(LIM) = SHIFTLLINE(LIM) 6)0RJIMAGE(T) PALB 494

GO Tl 1568 PALS 495

453 1600 CONTINUE PAL3 4956
IF ((I+9),6E.72) GO TO 15639 PALS w97

KK = I ¢+ 9 PALS 458

00 161d KKK = I,KK PALS “99

LL = KK ~ KKK + [ PALS 500

455 IF (IMAGE(LL).LEQ.1R ) GO TD 18624 PALB Sul
1610 CONTINUE PALSB 8L

K =] PALS 563

GO T) 1565 PALS Sub

1620 DO 1530 KK = I,LL PALS 5.5

469 163 LINECLIM) = SHIFTC(LINC(LIM)  6).0R+IMAGE{XK) PALS 536
M= (Ly=(LL-I+1))*%6 PALS SuL7

LINECLIM) = SHIFT(LINE(LIMI M) PALS 5.8

I = LL PALS 5u9

LIY = LIM ¢ 1 PALS 510

465 K = PALA 511
GO T) 1560 PaLY 512

c PALS 513

1100 CONTINVE PALS S14

IF ((KeEQeulteQR.(KsEQe1d) ) GO TJ 1124 PALS 515

470 M= 10 - K PALS 516
DO 1110 I=14M PALS 517

1110 LINECLIM) = SHIFT(LIME(LIM) 46).0R 4R PaLa 918

1120 K = .IM PALS 519

DO 1125 I=1,K PALS 5206

4?5 KK = K~I+¢} PALS 521
IF (CINE(KK)eNE.10H } Gu T0 1150 PALS 522

1125 LIY = LIM - 1 PALS 523

1150 ITd = I¥B = ¢ PALS 524

IF (UPD,EQ.72) GO TO 1164 PALS 5¢58

480 DO 1162 I = 73,82 PALS 526
1160 ITR = SHIFT{ITA,6),0R.INAGE(]) PALS 527

DD 1165 1 = 83,86 PALS 528

1165 IT3 = SHIFY(ITB,5).0RIMAGE(I) PALS 529

IT3d = SHIFT(ITB,36) PALS 53n

445 1168 CONTINJE PALS 531
IF (LIM.GT.8) GO YO 117¢ PALS 532

LIM = 1u PALSB 533

G0 T3 1190 PALB 534

1175 I = [ IM PALS 535

492 a1?75 K = 1 ¢ 2 PALS 536
LINE(K) = LINE(I} PaLS 53?7

I =1 -1 PALS 538

IF (1.57.8) GO TO 1175 PALS 539

LIV = LIM ¢ 2 PALS 540

435 1136 LINE(Y9) = ITA PALS 541

T¢



560

505

510

515

530

535

540

545

SU3RDITINE PASSL

1195

¢
120G

1210

<

9939
9003

3500

e

3o0¢c

3100

3110

3126

313L

3170
316y

3190

315¢

LINECLI) = IT8
WRITZ (ASB) CIM
WRITZ{ASB) {(LINELLL) LL=L,L 1M

CONTINJE

IF (STC.EQ.ud) GO TQ 1214

ST2 = 3TC + 1

HRITZ(IT) STC

WRITZ(IT) (OPT(LL),LL=1,5T2)
CONTINJE

IF (ZC0DE.GF.Q) GO TO 9500
30 T) (70+5:),E0S

WRITZ(0UT,1 )
SOMZTHING REALLY WRONG - QUIT HERE
CALL EXIT

CA.. SRPLI(L)

REAIVD AS3

RETUIN

CONTINUE

IF (SYZ.EQed) GO TO 1329
K = 2

IDEFA = QPT (21 ,ANDJHASKY
IDZF3 = 0

IF {(OPT(3).AND.7700000000.0u0B) NE21LLDGYA0wGODU0BY GU TO 31200

IDcF3 = 0OPT(3),ANDJMASKY

K =3

STZ = 51C + 1

0PI (<) = DPT(1)

00 3120 I = 1,10

M = _INKL.AND.778

IF (MelTeX) H = K

IF ((M+1).6GT,STC) GO TO 3155
CALL DEZCO0C (M,STC),RETURNS(3155,3165%,3155)
IF (4.EQ.K) GO TO 3130

CA.L CALCLIOPT(M),LINE(2),5)
IF (VAL,EQsJ) GO TO 3155
GPT(4) = uy1.333G0GQJ000BORVAL
LINK. = SHIFT(LINKL,=~-b)

GO TJ 3155

VAL = LINE(2)

LINZE2) = STC = 3

CALL HASH(L,IDEFA)

GO T2 (31643170} yHASHF
LINELS) = IWRD

IF (IDEF3.EQ.C) GO TO 1020
CA.L HATH(4,IDEF3)

GO T2 (Lud.3190) ,HASHF
LINEL}l) = IHRD

GO T2 1020

LINECL) = THUA

LTHE(2Y = STC = @

o FD o Lue2s

CpC 6600 FTN ¥3,0-P32) OPT=)

237087723

PaLE
PALS
PALS
PALS
PALS
PALS
PaLB
PALB
PALSB
PaLS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
paLs
PALSB
PALS
paLSE
PALS
PALS
PALS
PALS
PALS
PALS
PaLs
PALS
PALS
PaALB
PALS
PALB
PALS
PALSB
PALS
PALS
PaLe
PALS
PALS
PALB
PALS
PaLS
PALSB
PALS
PALS
PALB
PALS
PALS
PALS
PALY
PALS
PALSB
PALS
PALB

11.09.37.

Su2

543

544
545
Su4b
S67
548
549
550

551
5562
553
554
555
558
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
S77
57¢
579
580
581
582
583
SsSB4
585
586
587
588
589
590
591
592
593
5g4
55
-3t

PAGE
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SUBROUTINE

560

573

585

595

5060

PASS1

c
46ac
Liy1c
4415
4020

4025
4399

4C5)

406y

4074
«080
410y

4204

4225
4275

4300

G4y

CONTINJE

IF (STC.GTaw) GO TO 4050

GO T (401us4ul5,6020,4025,4025,4025) ;PASSLF
LINE(1) = IWIO

GO TJ) 4939

LOS = (LOC.ANO.760L38) + 20J8

IF (.0C.GT.7600B) &025,4225

LINE(L) = IWII

50 T) 4999

LINE(L) = IWIP

LINE(2) = v

GO TJ 1020

5T3 = STC + |

00 4u7C I = 1,10

M = _INKLsAND.778

IF ((M+1).GT.STC) GO TO 4025

CALL OECODE (MySTC),RETURNS(4025,4(625,4325)
IF (41.EQe«1) GO TO w380

CALL CALCL(OPT(H) LINE(2) 45)

IF (VAL.EQsu) GO TO 4025

OPT(M) = G19uud000000ONB.0OR.VAL

LINK. = SHIFT(LINKL,=6)

GO T) 4625

STC = ¢

GO TJ (41uG,4200,5300,)44)0,4025,4025) 4PASSIF
LOS = LINE(2)

GO TJ) 1020

CONTINUE

IF (LINE(2).6T.37B) GO TO 4275

LOS = SHIFT(LINE(2),7)

LINE(2) = LOC

GO T3 1420

LOZ = OPT(L)Y

GO 1) 4025

CONTINUE

IF (LINE(2).EQ.0) GO TO w020

ITZ = LINE(D)

OPT(2) = JbdOuvwulOCOOQL12B

0PT(3) = ITC

STZ = 2

G0 TJ 1uas

OPT(2) = 060LL3J000JL1T7B

OPF(3) = SMIFT{((LINE(2).AND.T7uuB),-b)
OPF{(3) = OPT{3).0R.3GiB

OPT (4 LINE(2) +AND.778
STZ = 3

GO TJ 1v20

END

COC 66131 FTN V3I.u-P32,

oPT=1

23/08/73

PALS
PALS
PALS
PALS
PALS
PALSB
PALS
PALS
PaLg
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALSE
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALSB
PALS
PALSB
PALSB
PALS
PALS
PALSB
PALS
PaLs
PALS
PALS
PALS
PALS8
PALB
PALE
PALS
PALS
PALS
paLS
PALS
PALS
PALS

11..9.37.

537
598
599
640
6l
6u2
6ul
6L4
6ud
B b
6u?
6ué8
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
63¢
631
632
633
634
635
636
637
638
633
b4y
641
642
643
by
b4
-TY

PAGE
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SJ30JTINE PASS2 200 6600 FTN y3.0-P325 OPY=1 23/08/73 11.09.37, PAGE

SUIRIJTINE PRSS2 PALS 647

s PALS 648
c PIP~8 ASSEMBLER GOMMON PALS 649
c PALS B850
COMMIN/L INKS/SYMB,EOS,WCC,TYPE ,FLOC,L P, HASHF ,LOC,vAL» TP ,ECODE,NSP, PALS 651

. RADIXySFLAG,REFP4BIC,PAGE,LINC,POIyCONA,CPAGEN, PALS 652

hd ERRC,CSH,FN3 , IFORD, IFN)PROGN,LSP,STP,REFLP,PASS PALS 653
COMMIN/HARRAY/TABLE(2004,2),IPROG(O) yREFTAB(4uIS5) ,IKI(ZT) PALS 654
COMMON/PARAMSZ/ICARD,yUPD,ITFLAG,yNEB(I) PALSB 655
COMMIN/ERRORS/INIC, INOT,IWPO, INRD,IAVA, INIL,IWIP, INIR,INIO,INIE, PALS 656

. IWPE,INBE,IN?H PALS 657
COMMON/USEUM/MASKE yMASKV ) MASKL , MASKSy MASKT PAL® 658
ZI44IN/CONST/IN,OUT,ASB,IT,80UT ,VERNy ASKIT(63),IC(63), PALS 659

. INQPC(1C6),10(106),STYPES(11) PALS 060
COMMON/SPACE/ZPAGEL2) yPAGERI31,2),LSAVE(16,3242),SORTTi1940), PALS 661

hd IMAGE(B6) ,0PT(B3),LINE(L5) PALS 662

c PALS 663
INTESER SYM3,EQS,TYPE,FLOC, TABLE,HASHF,VAL,TP,QPT, PALS 664

he RADIX yUPD,REFTAB,REFP,0UT,ASB,B0UT YERN,ASKII, PALS 665

hd BIC,PAGE,SFLAG yZPAGE)PAGER,, PAGEN,ERRC,CSMyFNB,POI, PALS 666

* CONA, PROGN,STYPES,WCC,ECDDE, SGRTT,STP,REFLP,PASS PALS 667

< PALS 668
c PALS 669
INTESER TS,PAUEST PALS 670

c PALS 671
2 FOIMAT (AS,0442X,0492XyAB»5A105X,ALUsA) PALS 672
3 FOIHAT (A5,12X,A895A10,5%,A10,44) PALS 673
4 FORYAT (5X,*PARITY ERROR ON DISK - JDB ABORTED*) PALSB 674
7 FOIWAT (46X,3AL41) PALS 675
< PALS 676
PA3S = 2 PALS 677
REAIND IT PALS 678

PASE = SFLAG = PQUEST = LINE(1) = FNB = POI = BIC = C5M = ¢ PALS 679

CoNA = LSP = PALS 68¢C

CALL SRPL(2) PALS 681

IL4 = IRH = (2uLB PALS 682

00 25 I = 1,415 PALS 683

25 CA.L PACKI(J,2,ILH,IRH) PALS 684
v - wli2a PALB 685

«xt = 30008 PALS 686

CALL PACKI(1,42)ILH,IRH] PALS 687

50 CALL HEAD PALS 688
160 LINE(1) = LINE(1) .AND.MASKE PaLE 6589
IF (LINE(1).EQev) GO TG 135 PALS 690

IF ((LINE(1) ,NESIWII) ANOS(LINE(L) NEJIWRDI) ERRC = ERRC + 1 PALS 691

1C5 IES = . PALS 692
IF {LINC.GT.53) CALL HEAJ PALS 693
READ(ASB) LIM PALS 694

IF (ZOF (ASB)) 9300,200 PALS 695

2¢d READUASB) C(LINE(KK) y&KK=1,LIM) PALS 696
LL = 13 PALS 687

IF (LIM.LT,.13) LL = LIA PALS 698

IF (LINEL2)) 541910004225 PALS 699

225 CONTINuc PaALS 740

IF (2QUEST.GTW.) GO TO luui PaLS 7.1

e



SUBROUTINE

6J

65

70

75

83

85

90

35

145

PASS?2

6062

640
659
675

6493
Tio

7540
8uw

880

IL4 =

IR1 = LINE(2).AND.778

CaLl PACKI(142,ILH,IRA)

GO TJ) 1Guu

REAODCIT) LIM

IF (ZOFCIT)) 120 96LL
READCIT) (QPTIKK) yKK=1,LIM)
LLL = LIM

LINK. = -LINE(2)

LOZ = LINEf1).ANDHASKL

DO 853 1 = 1,10

TS = LINKL.AND.778

IF ((TS+1).6T.LLL) GO TO 675

COC 6633 FTN Vv3,y=P32s OPT=1

SHIFTU(LINE(2) (AND.7730L8),-6) DR, 1uiD

CA_L DJtCODE(TS,LLL) yRETURNS(20.0,742,630)

IF (TS.EQ.1) GO TO 8CJ

CALL CALCL(OPT(TS)yLINE(Z),45)
IF (VALJGT«u) GO TO 640

IF (CPAGEN.EQ.l)» GO TO 612

LINE(L) = (LINE(L1).AND,MASKL).OR.IWPE

GO 1) 75§

LINE(L) = (LINE(1)+AND,MASKL) .OR.INZE
GO TY 799

OPT(TS) = (1,C000CL00J00B.0R, VAL
LINK. = SHIFT(LINKL,=6)

LINECL) = (LINE(1).AND.MASXL).OR.INWBE
GO T3 75¢

CONTINJVE

IF (CPAGEN) b.2,612

LINZ(L) = (LINE(1)AND,MASKL) OR.INIR
LINZ(2)Y = 7dUed

K = L

IF (oLsGT.lu) X = 14

WRITE(0UT,2) LINE(L) y (LINE(J) yJ=1,yK)

LINZ = LINC ¢ 1

IF (.L.LE.LJ) GO TO 850
WRITZ(OUT,7) (LINE(J)sJ=11,LL)
LING = LINC ¢ 1

CONTINUE

IF (FQUEST.GT.0) GO TG 8340

I
IR LINE(2).,ANDL778

CA.. PACKI(1s2,ILHyIRH)
CONTINUE

IF (LEC.EQ.J) GO TO 14d¢C

LOZ = LINEUL)Y.ANDL77778
LINEC(L) = LINE(1) .ANQO.MASKE
IF {(.INE(1).,EQ.0) GO TO 885

SHIFT((LINE(2) «AND« 77408} ,-6)

IF (CLINE(L) NELIWII) 4ANDL{LINE(L) NELIWRD}) ERRC = ERRC ¢ 1

CONTINUE

03 375 1 = 4,IEC

IF (LINC.GT.53) LCALL HEAD
LINE(1) = LOC = LOC ¢ 1

IF (.00 LEL7777B) GO TO 345
LO: = 77773

LINE(1) = IWPOLOR.LOC

23708773

PALS
PALS
PALS
PALB
PALS
PALB
PALB
PALS
PALB
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PaLE
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
paLs
PALS
PALS
PALS
PRLS
PALS
PALB
pALS
PALS
PALS
PALSB
PALS
PALS
PALS
PALE
PALS
PALS

11,09.37,

702
7Tud
Tuk
7)5
7.6
7
7.8
739
Tib
711
712
713
71k
715
716
717
T8
719
720
721
722
723
724
725
728
0?7
728
729
730
7331
732
733
734
735
736
737
738
739
Tal
T4y
Tu2
%43
Tht
745
L1
T4?
1LY
749
750
751
752
753
754
756
756

PAGE
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5JIR0ITINE  PASS2 SpC 6600 FTN v3,u=-P32y 0OPT=y 23/08/73 11.09.37. PAGE

ERS = CRRC ¢ 1 PALS 757

355 G0 TJ (31043200 ,1E7 PALS 758

314 LINE(2) = o PALS 759

50 T 325 PALS 760

115 g2d LINS(2) = OPI(Il+b) ANOMASKL PaL8 761
325 AWRITI(OUT,2) LINE(1),LINELL),LINELZ) PALS rez

LINC = LINC + 1 PALS 763

IF (PAUEST.GT.u} GO TO 875 PALS 164

IL4 = SHIFT(ILINE(2) 4 ANDL.T770LB) y=b) PALS 765

120 IR4 = LINE(2}.AND.778 PALS 766
CALL PACKI(1,2,ILH,IRMD PALS 767

875 CONFINUE PALS 7a8

30 1) tus PALS 769

S FALS 770

125 100 K = L PALS rri
IF (eileoTudld) K = 1y PALS 772

WRITZ(OUT,3) LINE(2), (LINECJ] 4 J=3,4K) PALS 773

LING = LINC ¢ 1 PALS e

IF (LLetLEs1y) GO TO 200 PALS 77%

132 WARITZ(O0UT,7) (LINE(J},J=11,LL} PALS 776
LINC = LINC + 1 PALSB 177

GO TJ 1luc PALS 778

c PALSB 779

200u LINE(1) = 4 PALS 7849

135 50 T3 (LuuL sdGJ0,y2065,20509206509216092.50+230052052924u3,2d5u) PaLE 781
220505205091 2d509202L923L0923009222052225),VAL PALS 782

2505 CALL LSAC PALS 783

. FN3 = 3AIFT(OPY(3),~3).8ND.72 PALS T8k

CALL SRPL(2) PALS 785

14l IF (.INC.GT.i) CALL HEAD PALS 786
IF (2QUEST.GT..) GO TO 1l PALS 787

CALL PACKI(Jy1,0PT(3),0PT (%)) PALS 788

G0 T lios PALSB 789

2010 CONTINJE PALS 7ac

145 IF (PQUE3T.5TeC) GO TU 1500 PALS 791
CA_L PACKI(1,2,0PT(31,0PT{4)) PALS 792

GO TI 1uuw PALS 793

205, LINZ(1) = IWI] PALSB 794

30 1) 40 PALB 795

150 2130 K = (L PALS 796
IF (_LeGTWal.) K = 1y PALS 797

WRITZ(OUT3) LINECL) pILINC(J)4J=3,K) PALY 7398

IF (.LeLEsi.) GO TO 50 PALS 799

WRITZ(OUT,7) (LINE(J),,Jd=11,yLL) PALS 8L

155 30 1) 5 PALY 8.1
2294 PRJIEZST = PALS 8.2

GO T LJui PALY 8.3

2225 PQJEST = ¢ PALS Bi b

GO T) 10460 PALS 8.5

16) 23C. IET = 2 PALS 8.6
LINC(Z) = OPT(4) «AND.MASKL PALS 827

GO FI 2453 PALS 8.8

24, IET = 1 PALS 8.9

LINZ(2)Y = & PALS il

165 2455 SINc(L) = QPTI(L) PALS 811



133

185

SJIRDJTINE

[

-

[

PASS2 CO0C 664,

8400

3904

5425

5054

IES = OPTI(3) =~ 1
G0 T2 8@0

WRITZ(OUT &)
SOMSTHING REALLY WRONG - QUIT HERE

CA_LL EXIT

CA_.. .SAGC

CALL SAP

Itd = SHIFT{(GCSMsANDW77093) ,~6)
IR4 = CSHM.AND.778

CALL PACKI(J4s2sILHyIRY)

It4 = IRH = u2leB

00 5,25 I = 1,10

CAL. PACKI{is2yILH;IRH)

IL4 = IRH = v.uuB

K = .

IF (3IC.GT.J) K = & = BIJ

K= < ¢ (20 -~ POL*S

IF (<, LTe2.) K = K ¢ 180

IF ((KeAND&1)+GToC) CALL PACKI(usl,IiHsIRH)
K = SHIFTIK,-1)

D0 53.5. I = §,K

CA.L PACKI(ys2,ILHyIRH)

RETURN

ENJ

FTN v3.4=-P32s

oPT=1

c3/18/73

PALS
PALS
PaLS
PaLs
PALS
PALS
PALS
PALS
PALS
PALSB
PALB
PaLs
PALS
PaLe
PALS
PALS
PaLs
PaLB
PALS
PaLS
PALS
PALSB
PALY
PALE
PALB
PALS

11..3.37.

31c
813
a1t
815
316
817
318
819
829
821
822
823
424
825
826
82?7
428
829
83c
831
832
833
836
83S
336
337
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SUIROUTINE CALCL COC 663y FTN v3.0-P32u OPT=1 23/08/72 11.09.37. PAGE

SUBRIUTINE CALCLUIL,IV,1HT) PALS 838

c PALS 839
[~ PIP=-8 ASSEMBLER COMMON PALS 840
c PALS -1}
COMM2IN/LINKS/SYMByEOSsNCC,TYPEJFLOC)L Py HASHF »LOC, VAL 4 TP,ECODE yNSP, PALS -1}

» RADIXySFLAG,REFP,BIL PAGE,LINC;POl,CONA;CPAGEN, PALS 843

* ERRC yCSM,FNB ,IFORD yIF Ny PROGN,L SPySTP,REFLP,PASS PALS 844
COMIIN/HARRAY/TABLE(20GU,2) 4 IPROG (6) s REFTAB(4L095) »IKI(20) PALS 345
COMMON/PARAMS/ICARD,UPDyITFLAGyNEB(D) PALS 84t
COMMIN/ERRORS/IWIC,IWOT,IWPO,IHRD, INUA, INIL, INIP, IWIR,IWIU,INZE, PALSB 847

. INPE)IWBE, InPH PALS 848
CONMIN/USEDM/MASKE yMASKV, HASKL s MASKS s MASKT PALS 849
COMMON/CQNST/IN,OUT,ASB,IT,B0UT,VERN, ASKII(63),IC(63), PALS 850

. INOPC{1GB6),10(106),STYPES(11) PALS 851
COMMON/SPACE/ZPAGEL2) yPAGER(3142) ;LSAVE(16,3242)4SORTTIL3001, PALS 852

hd IHAGE(86) ,0PTI63) s LINELLS) PALS 853

c PALS 854
INTESER SYH3,ECS,TYPEFLOC,TABLE,HASHF, VAL, TP,0PT, PALS 855

. RADIX,UPD,REFTAB,REFP,0UT,A58,80UT VERN,ASKII, PALS 856

. BIC,PAGE,SFLAGZPAGE ,PAGERsCPAGENERRC ,CSM,sFNB,POI, PALS 857

. GONA , PROGMSTYPES ) HCCLECOTE,SORTT,,STP,REFLP,PASS PALS 858

c PALB 859
c PALS 860
CPAGEN = SHIFTC(IL.ANO.76038),-7) PALS 861

I = SHIFT(IVy6)+0R.CPAGEN PALS 862

IF (CPAGEN.EQ.C} GO YO 50 eaLe 863

VAL = PAGER(CPAGEN,2) - PALS 864

IF (PAGER(CPAGEN)1).GE«VAL) VAL = PALS 865

CALL HASH(IHT,I} PALS 866

IF (vAL.EQ.ad) RETURN PALS 867

IF (JAL.EQ. (PAGERICPAGEN, 2)-1)) PAGERICPAGEN,2) = VAL PALS 866
RETUIN PALS 869

50 VAL = ZPAGE(2) - 1 PALS 870
IF (ZPAGE(1).GE.VAL) VAL = 0 PALS 871

CALL HASH(IHT,I) PALS 872

IF (VAL.EQ.J) RETURN PALS 873

IF (vAL.EQ. (ZPAGE(2)~-1)) ZPAGE(2) = VAL PALS 874
RETUIN PALS 875

END PALS a76



SU3BROUTINE ODECOOE

19

15

20

25

30

35

0

45

50

55

a0

a0

o000

aooo

130

20a

L
»

L]

COC BBOY FTN V3.0-P320 OPT=1

SU3BRJIUTINE OECOOE(JyL) yRETJIRNS (MdyNN,00)

PIP-8 ASSEMBLER COMHMON

23/68773

PALS
PALS
PALS
PALS

COYMIN/LINKS/SYMB,EOS,)NCC»TYPE,FLDCHLP,HASHF ,L0OC, VAL, TP,ECODE,NSP, PALS

RADIXySFLAG,REFP,BIC,PAGE,LING,POI »CONA,CPAGEN,
ERRC yCSMyFNB , IFORD,IFNSPROGN,LSP,STP yREFLP ,PASS

GOMMIN/HARRAY/TABLE(2000,2) y IPROGIE) ,REFTAB (8035 ,IKI(24)
COMMIN/PARAMS/ICARD,UPD4ITFLAGyNEBI(3)

COMMIN/ERRORS/IWIC, INOT,IWNPOy INRD, INUA, INILyIWIP, IWIR,INIO,IHZE,

IWPE,IWBE,IHWPH

COMMIN/USEDM/MASKE) HASKY, HASKL yMASKSyMASKT
COH*ON/CDNST/IN OUT,ASB,IT,B0UT,VERN,ASKII(63},IC(63),

INOPC(ldS),IO(lﬁS):STVPES(ll)

CO!HDN/SPACE/ZPAGE(Z) yPAGER(31,2) yLSAVE(16,32,2),SORTT(19ul},

IHAGE(BG),OPT(63),LINE(15)

INTESER SYM3,EQSsTYPESFLOC, TABLE,HASHF, VAL, TP,0PT,

RADIX s UPD,REFTAB,REFP,0UT, ASB,BOUT ,VERNyASKII,
BIC,PAGE,SFLAG yZPAGE)PAGER CPAGEN,ERRC,CSM,FNB,POI,
CONA, PROGN,STYPES, WC.Cy ECCDE, SORTT,STP,REFLP,PASS

INTESER THISLsG2,62,0T

LINE(2})

P =
THISL
JJd =

MRII = IN8 = Gi = G2 = 07 =

OPT(J).AND.77778
J + 1

00 1130 I = JJdyl

10302

SHIFTL(OPTAI) AND 7700 0U500000IUB)y20)

IF (ICODEJEQ.V)} GO TO 1040
GO T) (1006,200,300,400+500,600,70Q,1003,%000),]C0BE

NUMBER

VAL =

SY$3)L

IWOR]
CALL

OPT(I),AND.MASKL
60 TJ 2uel

OPT(I) AND.MASKY
HASH(14IWORD)

IF (4ASHF«GT«7) RETURN NN
IF (4ASHF.EQs5) RETURN HHM

GD T 2000

SPICIAL SyMBOL

1S3 =

OPT(I}.AND.,7TB
IF (ISC,EQ.1R¥) IPM
IF (ISC.EQs1R*) IPM
IF (ISC.EQ.1R=) IPNM
IF (ISC.EQ.1RZ) IPM
IF (ISC.EQ.1R*) IPM

LR LI I 1
[ 7N BT

PALS
PALS
PALB
PaLSE
PALB
PALE
PALS
PaLS
£ALS
PALB
PALS
PALS
PaLS
PaLs
PALS
PaLE
PALS
PALS
PALS
PALS
SALS8
PALS
PaLS
PALS
paLE
PALE
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PaLE
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALE
PALS
PALS
PALS
PALS
PALS
PALS
PALS

11.29.37.

87t
34
879
88¢
88i
882
883
:LEY
885
886
887
8838
889
83¢
891
892
893
894
895
896
897
895
89%
9L
91
9,2
W3
9N
905
306
a7
918
9c9
910
911
912
913
914
915
916
917
918
a9
920
921
922
923
T4
925
926
927
928
929
930
331

PAGE

65¢



60

65

7

75

40

85

30

95

SJ3RVITINE

DECODE

aaon

4ud

aoao

Sud

oo oo Coo

C

(9]

600

«J0.

700

750

84l

850

IF (ISC.EQ.1RS) IPM = 7
GO TJ) 399

THIS LOCATION (.}

VAL = OPT(L)eANDMASKL
GO T2 20u0

I R 2Z

IF ((OPT(I)«AND+7778)4GT.u) INB = 4iyB
GO ¥2 399

PSJEJD 0P CODE

VAL = OPTUI),AND.77B
IF (vAL«GT.19) RETURN NN
RETJIN HH

LITZRALS

CONTINJUE
IF C(OPT(I) AND,MASKL).EQ.G) OPT(I) =
GO T) iulL1

QP TODE

INIJ = OPT(I).AND.MASKY

CA.. HASH(1,IWORD)

50 T) (750,B0C,850,900) ,ASHF

MEMORY REF OR FLOATING POINT IMSTRUCYION

IN5 = VAL

IF (I1.0T«JJ) RETURN NN

MRII = 1

IPK = 35

50 12 339

GROUP 1 INSTR'"TIONS

CONTINUE

IF ([+EQeJJ} GO TO 825

IF ((VAL.EQs7260B)sAND,(G2,G6T42}) GO TO 842

GiL = 1

IF((514EQeu)eO0R(G2406Te0) «ORe(0ToGT40)) RETURN NN
IF ({VALJANO:168B),EQ.8) GO0 TO 2Jvu

IF ((LINEC2)'AND.168)+GTeu) REZTURN NN

50 Ty 244

VA_ = 76038

5RJIU” 2 INSTRUCTIONS

IF (I.EQeJJ) G2 = 1

IF €C51eGT. U} uANDL(LINE(2?.EQ.7200LB)) GO TO 860
IF €(51eGTau)s0R.(62.EQ.IIORL{OTGTL0)) RETURN NN
GD TJ &7.

51 = ¢

52 = 1

LINZ(2) = 7hBQu8

CONTINE

CDC bbuu FIN V3.0-P320 OPT=1

23/08/73

PALS
PALA
PALS
PALS
PALS
PALS
PALS
PALS
P.LLB
PALS
PALS
PALB
PALS
PALB
PALB
PALSB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS

11.09.37,

°32

933

934
935

9386
937

938

939

940

941
9u2
943
Slele
9u5
b
47
48
949
350
951
952
953
954
955
956
957
958
959
3568
%61
362
963
9&4
965
966
967
968
969
7L
971
972
573
974
975
976
977
978
379
980
981
982
983
B4
985
94t

PAGE
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SU3ROUTINE

115

12)

125

130

135

140

145

150

1 5%

DECOOE

300

2000
2300

2100
2150
22103
240v
2689
270y
25413
999

100
1aut

1655

1075
1103

K = yAL.AND.17g8B

IF (<.EQ.0) GO TO 2340

IFf ((KeEQe10B) AND.((LINE(2)+AND.1708).EQed)? GO TO 20LO
IF ({LINE(2).AND.17dB)«EQ.108} RETURN NN

IF ((LINE(2),AND.1608).EQ.5) GO TO 2ub:

IF ((LINE(2)4AND(10B) «NEs (VAL.AND41uB)} RETURN NN

60 T2 20ui

OTHERS

CONTINUE

IF ((I-JJ)aNE.JT) RETURN NN

0T = 0T + 1

IF {(JT.EQ.Ll) GO TO 2C0C

IF COLINEC2)ANDST77GB) WHE(VALJANDLZTTLB)) RETURN NN

GO T) (2102,2200,2300524405215052600,270u)+IPN
VAL = 140048 - VAL

50 TJ) 2260

CONTINUE

IF {9RITI«GT.L) RETURN NN

LINZE(2) = LINE(2/.0R.VAL

6O T3 25Cu

LINE(2) = (LINE(2) + VAL) AND+MASKL
GO T3 2500

LINE(Z) = LINE(2) (AND. VAL

GO TX 256¢

LINE(2) = (LINE(2) * VAL) +AND.MASKL
GO T 2503

LINE(2) = (LINE(2)/7VAL)JANDJMASKL
PN = 4

oPT(I) = G

CONTINUE

CONTINJE

IF (LINE(2) eGTo77778) RETURN NN

IF (4RITEQe0L) RETURN

I = LINE(2).AND.,1778

IF ((LINE(2)«AND76408)4EQ.0) GO TO 110C
IF ({THISL.ANDTOGLB) sEQe (LINE(Z) (ANUT7640LB)) GO TO LuL75
IF (INBeGT.u) RETURN NN

CALL CALCL(THISL,LINE(2),5)

IF (vAL.EQ.Jd) RETURN 00

IN3 = klUOB

I = JALJAND: 1778

I = I.0R.Eu18B

I = I.0R.INS

LINE(2) = INS.ORLI

RETUIN

ENJ

CoC 6601 FTIN ¥3,.=-P320 OPI=)

23/a8/773

PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PA(.8
PALS
PALS
PALB
PALY
PALS
PALS
PALS
PALS
PaLE
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALE

11.19.37,

987

9848

989

99¢

991

992

993

994

99%

996

997

998

999
ldal
1d61
1dud
14v3
1 b
1805
1Juv6
160L?
1368
1409
13010
1911
1012
1013
1014
1015
1416
1017
1018
1619
1020
1021
107
ta-3
17 d4
. 825
10626
1027
1u28
1029
1433
1031
1032
1033

PAGE

|



w

1d

21

25

33

35

&0

45

52

55

SJ3RVITINE

GETFLD 20C bbdu FTN ¥3.3-P32, OPT=y 23/38/73
SU3RIUTINE cTFLD PALS
G PALS
C P)P~-8 ASSEMBLER COMMON PALS
c paLe
CO44IN/LINKS/SYHB,EQS yHCC y TYPE yFLOC L Py HASHF ,LGC, VAL , TP, ECODE 4NSP, PALBS
. RADIX,SFLAG,REFP,8IC,PAGE, LINC,POL4CONA,CPAGEN, PALS
. ERRC yCSM FNB IFORD 4 IFN,PROGN,LSP,STP,REFLP,PASS PALS
CO44IN/HARRAY/TABLE(2004,2) y IPROG(B) ,REFTAB(4II5) ,IKI(2]) PALS
COMMON/PARAMS/ICARD,UPD,ITFLAGSNEB(3) PALS
SOM1IN/ERRORS/INIC s INDT s I #P0, IWRD s InUA, INII,INIP, INIR,INIO,IN2E,  PALB
. IHPE, LHBE, IHoH PALB
COMMIN/USEOM/MASKE ,MASKY, MASKL »MASKS ) MASKT PALS
COMAIN/CONST/IN, QUT 4 ASE, I T, 30UT , VERN, ASKII(E3),IC (63, paL8
. INOPC(106),I001G6) ,STYPESE11) PALS
CO44IN/SPACE/ZPAGE(2) \ PAGER(312) yLSAVE (16,432,2),SORTT (19001, PALS
. IMAGEI86Y ,OPTI63) fLINE(LS) PALS
G PALS
INTZ3ER SYM3,E0S,TYPE,FLIC, TABLE,HASHF, VAL, TP,QPT, PALB
. RAGIX ,UPD,REFTAB,REFP, OUT, ASB,B0UT ,VERN,ASKII, PALS
» BIC,PAGE,SFLAGyZPAGE ,PAGER,PAGEN ERRC yCSM, FNB4POI, PALS
. CONA, PROGN , STYPES, WOC,£C00Cy SORTT,STP,REFLP,PASS PALS
c PaLSE
c PaL8
3 I Y N R P P R PR P R RS PR AR R RS RS E RN Y PALa
c * VALUES OF TYPE UPON EXIT . PALB
c * . PALS
G - 1 = ORIGIN . PALS
c . 2 = LABEL . PALS
c . 3 = COMMENT . PALB
c . @ = NUMERIC FIELD (RETURNLO IN THE CORRECT BASE)* PALS
c . 5 = SYMBOL . PALS
c , & = SYMBOL (BEGINNING WITH A NJMERIC CHARACTER) * PALS
c * 7 = SPECIAL CHARACTER . PALS
o . 8 = ILLEGAL CHMARACTER . PALS
c . 9 = DEFINITION . PALS
: . 1G = TERMINATOR . PAL3
C IR P P R P T P N Y Y RS Y P Y R PP YRRV RS Y Y PISTRS PRI RIS S R YR ] PAL&
c PALS
FLJS = FLOC + 4 PALS
SYM3 = EQS = NUMB = TYPE = NSP = { PALSB
160 LP = LP + 1 PALS
IF (_P.GT.72) GO TO 8Jup PALS
GO T2 (9C0uy1ueD 2000590005900 ,30d0,320u,820u,3u5693150,125), PALS
*ICUIMAGE (LP)) PALS
125 NSP = NSP + 1 PALS
G0 T2 16§ PALS
c PALS
Leds TYPE = § PALS
SY43 = IMAGZ(LP) PALS
WCZ = 1 PALS
1iS. LP = LP + 1 PALS
IF (.2.5T.72) 50 TO 8003 PALS
GO T (300w,1(75,1075,1510,152u92535,1535,1535,%4u3,900d,1535), PALS
*ICCIMAGE (LP1} PALS
PALS

1075 CONTINJE

11.09.,37,

1034
1335
1036
1037
1438
1039
1040
1043
LTS
10463
1Likt
1y4S
1048
1Luk7
1548
1069
1450
1951
19052
1653
1056
1055
10586
1y57
1d58
1059
1u6D
1061
1462
1063
1u64
1965
1066
1167
1068
1069
1a7¢o
1071
1072
1073
1074
1075
1076
1077
1078
1079
108C
1481
19082
1083
1084
108S
1q86
1987
1088



SUIR0JTINE

60

65

70

75

a3

a5

30

25

10

1u9

117

GETFLD SOC 663! FTN v3.0-P324 OPT=1

1G68C

1511

1520

1530
1535

200v

2053

206y

o

213%
2125
2150
G
3ueo
3L5L
313¢

3152

3ulu
8idy

IF (ACC.EQ.6) GO TO 1350

WCZ = WCC + 1

SYM3 = SHIFT(SYHB,56) .CR.IMAGE (LP)
60 T3 1454

GONTINUE

IF (TLDCWNE.1) GC TO 9uduv
TYPE = 2

RETURN

CONTINUE

If (TYPEWNE.S) GO 70 9¢0J
TY?E = 9

RETURIN

SYM3 = SHIFT(SYMB,12) ,0R«NJIHB
LP = LP - 1

RETURIN

NU43 = IMAGE(LP}? -~ 33B
SY43 = IMAGE(LP)

WCZ = 1

IF ((RADIX.EQeC) o ANO& ({IHAGE{LPI=333),3Tu7)) GO TO 210y

TY2E = &

CONTINUE

IF INJMBWGTL77778) 10D TO 210w

LP = LP ¢ 1

IF (.PeGT.72) 50 TO 80U2

GO TJ (90)09212542C06G69FuuidyF00v)r1530915306,1550,90U0G»3000,153410,
*IG(IMAGE (LP))

WCS = HCC + 1

IF (d2C.GT.4) GO TO 2152

IF ((RADIX.EQetL} +ANO ({IMASE(LP}~33B),6T47)) GO TO 2154

SY43 = SHIFT(SYMB,b6),0R.IMAGE(LP)

If (RMDIX.GTeu) GO TO 2475

NUMd = NUMB*8 ¢ (IMAGE(LP)-338)

GO T2 2U5¢

NUMB = NUMB*1uL + (IMAGEI(LP)~333)
GO T) 2u50

TYE = 6

50 TJ 1054

MCS = WIC + 1

TYPE = B

GO T2 108¢

Tyre = 7

RETURN

TYPE = 1

RETJUAN

TvY2e = 3

G0 T2 B3uitL

£CI3Z = 1

£05 = 1

£05 2 0S5 ¢+ 1

I TYPELEQ L TYPE = 1J
REVJAN

23/08/73

PALS
oAaLs
PALS
PaLS
PALS
PALS
PALSE
PALB
PALB
PALS
PALY
PALS
PALB
PALS
paLa
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALB
PALE
PALS
PALS
PALS
PALS
PALS
PALSB
PALS
PALB
PALS
PaLa
PALS
PALS
PALS
PALS
PALS
PALE
PALS
PALE
PALS
PaL8
PALS
PALS
PALS

i1.-9.37.

1089
139¢C
1091
1032
1093
1094
133%
1096
1097
1098
1099
1110
11,12
112
1103
1104
11065
11086
11.7
118
1109
1110
1111
1112
1113
114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124
1:.25
1126
1127
1128

1129
1130
12132

1132

1133

1134
1135
1136
1137

1138

1133

116

1441

1142

1143

PAGE
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10

15

25

3

35

53

o
)

SUIRQJTINE

[PReN»]

)

(&}

1

GO GOOOOOOOOOCGOGOUOO0CGOO0OGOC

(X

HASH

COC 664y FTN y34.-P32s OPT=1

SUBRJIUTINE HASHIIE,SYNN)

PIP=8 ASSEMBLER COMMON

23408473

PALD
PALS
PALS
PALS

COMMON/LUINKS/SYMB,E0S,HCC,TYPE,FLOCHLP,HASHF ,LOC,VAL,TP.ECODE,NSP, PALS
RAGIXySFLAGyREFPyBIC)PAGE)LINC,POL CONA,CPAGEN,
ERRCyCSMFNB 4 IFORDIIFN,PROGNLSP,STP (REFLP,PASS
COMMIN/HARRAY/TABLE(2000s2) yIPROG(B) ,ReFTAI(4LI5) , IKI(Z4u)

COMMNIN/PARAMS/ICARD,UPD,ITFLAG,NEB(3)

»

COMMON/ERRDRS/INIC,IWDT,IWPO, INRDyIWUA,INILyINIP,INIR)INIOyINZE,

»

COMMIN/USEDM/MASKE ; MASKY, MASKL yMASKSy MASKT

IHPE, IHBE, I WPH

COMMONZCONST/ZIN,OUT ASB,IT,30UT,VERN, ASKII(63},IC(63),

s

INOPC(1Ub),I0C1ub) y3TYPES(LL)

uOﬂﬂJN/SPAC:/ZPAGE(Z),PAG;Q(JL.Z),LSAVL(lG 32452))S0RTT(193u),
IMAGE(86),0PT(63),LINE(L15)

INTESER SYM3,E0S, TYPEWFLAC, TABLEs HASHF, VAL, TP,0PT,
RADIXyUPDyREFTAQREFP,0UTASB+BOUT s VERN,ASKII,
BIC,PAGE,SFLAGy2ZPAGE,PAGER,CPAGEN,ERRC,CSH,FNI,POI,
CONA, PROGN, STYPESyWCC,ECODE, SORTT, STP,REFLP,PASS

L
»
L}

INTE3ER SS.S5YMN

FOIMAT (5X,*SYMBOL TAQLE FuLl

~ JOB ABORTEOD®)

IR R Y R R P YR F R R R R N R R R R R E SRR RS RS RS Y

IF
IF
IF
IF
If
IF

L
L]
.
L}
.
.
.
.
L]
L}
.
.
»
.
.
-
»
'S
.
[3
.
.
.
.
.
.

IE
IE
IE
It
IE
I

VALUES

(IE

(1<
(Ia

(LIS I TR TR TR 1)

i
2
3
[N
s
6
F

0

H
1)

2l

3}

4)

5)
8]

[

1

RN Wl U 0N O S W

TABLE LOOK-UP

AQJ LABEL ¢ LOCATION
40D SYMBOL + LOCATION
4JdD DEFINITION + vALUE
AO0D LLITERAL ¢ LOCATION

ADD CFF=-PAGE REFERENCE + LOCATION
SHF UPON EXIT
MEY, REFe OR FLTING.

GROUP 1 IN3TRJCTION
GRIUP 2 1WSTRUCTIUN
OTHER QP CODES
P3€UD0 0F CULJE
LAJEL

SYMaiL

UNJEFINED 5YMBIL
NOT FOUND

LAJEL ADUeD

ALRca Uy Uiagd

SYMBaOL AUgeD

FSUEDO OP COJE

GP GO0t

DEFINITIOw AUDLD
REJEFINITIuUN
LITERAL AJJEU

REF EREMNCc ADWED

E TR T O L T TS (S L H S CRN TS TSR VR TR TR 1]

N N R R Y R N SN L R R R RS S RN )

POINT INSTRUCTIUN

.
Ll
L3
Ll
L3
»
»*
.
.
]
*
.
.
.
»*
-
Ll
Ll
.
-
.
»
L3
L
Ll
.

PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALSB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALSB
PaL8
PALS
PALY
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PaLd
PaLa
PALS
PALS
PALS
PaL3
PALY

11e09.37,

1149
1150
1151
1152
1153
1154
1155
1156
1157
1158
1159
1160
1161
1162
1263
1164
1165
1166
1167
13168
1169
1174
1171
1172
1173
117¢
1175
1176
1177
1178
1173
1180
1181
1182
1183
1184
11865
11858
1187
1188
1148
1136
1131
1192
1193
113«
1185
1196
1137
1198
1199
1210
12.1
leu<
1203

PAGE

Y



60

70

75

80

39

95

SU3RJUTINE

HASH
SS = SHIFT(SYHN,24)
RS = SYHN
IU = RS/1741.u
I3 = ID0*17461

Eh]

350
10a2
1010

1025

1053

1144

1175

20093

2016

IRR = SYMN-IQ+1

GO T (109,900,900,950,950,950)1k

IR = IRk

IF ((TABLE{(IR,1} «AND.HASKS) +EQ.SS)

IRY = TABLE(IR,2) JANDMASKL
IF (IRRWGT.y) GO TO 190
HASHS = §

RETURN

VAL = TABLE(IRy1)}4AND.MASKL
IT? = TABLE(IRs1) . AND.HASKT
HASHF = 9

IF (ITP.EQ.STYPES(4)) HASHF
IF (ITP.EQ.STYPES{2)) HASHF
IF (ITP.EQ.STYPES(3}) HASHF
IF (ITP.EQ.STYPES(7)) HASHF
IF (ITPEQ.STYPES(B)) HASHF
IF (ITP.EQ.STYPES(9)) HASHF
IF (ITPLEQ.STYPES(1d)) HASHF
IF (I1P.EQ.STYPES(111) HASHF
REFURN

InvAa. = LOC
G0 T2 tocce
Inva. = VAL
InvaL =

IF (ZONALGT.g) GO TO 1175
IR = IRR
IF (TABLE(IR,1).EQ.,0) GO TO

NV~

LR T TR T I T}

= 3
= 4

15ud

COC 8Gul FTN Vv3.0-P32J

33 TO 2

IMVAL ORSHLIFT(FNB,21) «CR.SHIFT(PASS,18)

IF ((TABLE(IRy1) «AND.MASKS) .,EQ.SS) GO TO 2J0u

IRR = TABLE(IR,2) 4ANDMASKL
IF (IRR.GT.0) GO YO 1410

TP = TP =~ 1

IF (TP.LTa41) GO TO 3000

IF (TABLE(TP,1)+NE.0) GO T
TABLZ(TP,1) =
TRILZ(IRy2) = TABLE(IR,2) DR
TA3LE(TP,2) = SHIFT{IR,12)

IF (SFLAGWGE.v) CALL LINK(TP41,IE)

HAS4® = 1

RETURN

IT? = TABLE(IRy1),ANDMASKT
IF (IE.GE.5) 6O TO 2200

IF (1E.EQuw) GO TO 2050

IF (ITP.EQ.STYPES(T)) GO T
D0 2:10 I = 8,11

IF (ITP.EQ.STYPES(I)) GO TD
CONTINUE

IF (ITP.EQ.STYPES(5)) GO TO
IFf (ITP.EQ.STYPES(B)) GO TO

IF (SFLAGWGE Q) CailL LINK(IRy2,IE)

IF (I£.EQ.3 GO TO 1175

1054

TP

2110
2100

1325
1025

S5S+OR,STYPES(IE) «ORIHVAL

oPT=1

23708773

PALS
PaLg
PALS
PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALE
PALS
PALS
PALS
FALS
PALS
PALS
PALB
PALB
PALS
PALS
PALS
PALSB
PALS
PALS
PALS
PALS
PALS
PALE
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PaL8
PALS
PALS
PALS
PALS

11.09.37,.

1204
1205
1266
L7
1208
1249
1210
1211
1212
1213
1216
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1261
1242
12632
1244
1245
1246
12647
1248
1248
1250
1251
1252
1253
1254
1255
1256
1257
1258

PAGE
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115

120

125

130

SJIROJTINE HASH

2025

2100

2110

2050

2051

2240

1500

300u

CDC 6bud FTN ¥3.0-P320 0PT=1

IF (ITP«NE.STYPES(3)) GO TJ 2025
TABLE(IR,1) = SS.DR.STYPES{2).0R.IHYAL
GO 1) 1175

HASHF = 2

RETURN

HASH® = 3

IF (IE<EQ.2} GO TO 2425

RETURN

VAL = TABLE(IRy1).AND,.773

GO T) 2025

CONTINUE

IF (ITP,NE,STYPES(3)) GO TO 2051
TABLE(IRy1) = SS.OR.STYPES(4).OR.IHVAL
GO0 T) 1175

TABLE(IR,1) = (TABLE(IR,1).,AND.MASKE) .OR, VAL
GO0 TJ 2025

CONTINUE

IF (SHIFT(FNB8,21) +NE.(TABLE(IR,1).,AND.7007004b008B})} GO TO 1125
IF C(LTP.NE.STYPES(1E?) GO TQ 1C25

vaL = TABLE(IRy1) +AND.MASKL

CALL LINKI{IR,2,IE)

GO T2 1175

TABLE(IR,1) = SS.ORSTYPES(IE).OR.,IHVAL
IF (SFLAG.GE.G) CALL LINK(IR,1,IE)

GO T2 1175

WRITZ(QUT,1)

CALL EXIT

END

23/08/73
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PALS
PALS
PALS
PALS
PALS
PALD
PALS
PALS
PALS
PALS
PALS
PALE
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
oaLe
PALS
PALS
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25

32

35

40

SUBROUTINE

[eXeNy]

111

INHASH CUC 6600 FTN ¥3,0=P320 0PT=1 23/y8/73
SUSRIUTINE INHASH PALS
PALB
PIP-8 ASSEMBLER COMMON PALB
PALS
COMAIN/LINKS/SYMA,EOS; NCCHTYPE,FLBC,LPy HASHF s LOL, VAL , TP, ECODE ,NSP, PALS
* RABIX,SFLAG,REFP,BIC,PAGE, LINGsPOL;GCONA,CPAGEN, PALS
. ERRC sCSH,FNB,IFORD,IFN,PROGN yLSP,STP ,REFLP,PASS PALS
COYMIN/HARRAY/TABLE (2000, 2} IPROG(6) yREFTABI4L35) , IKI(23) PALS
CGMMON/PARAMS/IGARDyUPB, I TFLAG,MNEBI(3Z) PALS
COMHIN/ERRORS/IHIC, IMOT,IWPO, INRD, IMUA,IWII IWIP, INIR,IWIOIHZE, PALS
. IWPE, INBE,INPH PALE
COMMON/USEDH/MASKE s MASKY,y MASKL y HASKS; HASKT PALS
COMMON/CONST/IN,OUT,ASB,IT,B80UT ,VERN,ASKII(63),IC 163, PALS
4 INOPC(1061,1012056?,STYPESI11) PALE
COMMON/SPACE/ZPAGE(2) yPAGER (3142) yLSAVE(16432,2),SORTT(L13ub), PALS
. IMAGE(86),0PT(63) ,LINC(LS) PALS
PALS
INTESER SYMB,EQS,TYPE,FLUGC, TABLE,HASHF, VAL, TR,0PT, PALS
. RADIX 9y UPDyREFTAB,REFP,0UT, ASB, BOUT VERN,ASKII, PALY
. B3IC,PAGESFLAG yZPAGE sPAGER 4CPAGEN  ERRC ,CSHyFNB,POX, PALS
. CONA , PROGNy STYPES, WCGyECODE, SORTT,STP, REFLP,PASS PALS
PALS
PALS
INTESER SS PALS
PALS
FORMAT (5X,5H****3 *WARNING SYHBOL TAHBLE CONFLICT *,RE,5H®**#s) PALS
PALS
TP = 2601 PALS
00 53 I=1,2Jd0 PALS
TABLE(I 1) = TABLE(L,2) = i PALS
00 106 I = 1,136 PALS
5S = SHIFT(INOPC(I),24) PALS
RS = INOPCUI) PALS
ID = RS/1741.0 PALS
IQ = I0*17a1L PALS
IR = INOPC(I)-IQ+1 PALS
IF (FABLE(IR,4).NE,D) RIITE(OUT,1) INOPC{I) PALB
IF ((I0¢I).AND,HASKT)EQ.0) GO TO 134 PALS
TABLE(IR,1) = SS.OR.IO(I) PALS
CONTINUE PALE
RETURN PALB
PALS

END

11.19.37.

1323
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SG

SJIRTITINE

LINK 23C 66dy FTIN ¢J,:-P325 OPT=]

[gNaNe]

O

OOO0O00

©

~N A S W e

100

99

110

1604

SUFRIUTINE LINKUIR,LE.VT}

2)P=-8 ASSEM3LER COMHON

23708773

PALB
PALS
PALS
PALB

SOMNIN/LINKS/SYMBEQSyWCS yTYPE, FLUC,LPyHASHF yLOC, VAL , TP, CCO0R yNSPy PALS

. RA4DIX,SFLAG, REFP,3IC,PAGE,LINC,POI,CUNA,CPAGEN,
. ERRC yCSM,FN3 , IFOQRD,IFN,PROGN,LSP,STP,REFLP,PASS
COMMIN/HARRAY/TABLEC2000,2) s IPRIGLE) ,REFTAI(4LEIS),IKI(2Y)
COMMIN/PARAMS/ICARD, UPD,JTFLAG,,NEB(3)

COMMIN/ERRORS/IWIC,INOTyINPO, IWROyIHWUA, IALIL,IHIP, INIR,IWIO ) IHZE

i INPE,INBE, IWPH
COMMIN/USEOM/MASKE yMASKY , MASK), o HASKS, HASKT
COMMIN/ZONST/INSOUT,ASB,I1T,8CuT,VERN,ASKII(63),IC163),

. INOPC(L1U6),I0CLu6),STYPES(LL])
CO!HJN/SPA&L/ZPAGE(Z!,PAuEQ(Jl,Z),LJAV:(16,32 2),SORTIT{19¢0),

IMAGE(86) 40P T{(63),LINELLS)

IhT:S:Q SYNB,EUS s TYPE,FLOGC, TABLE yHASHF 4y VAL, TP,0PT,
RADIX, UPO,REFTAB,REFP,0UT,A58,B0UT,VERN,ASKII,
38IC, PAGE,SFLAu,ZPAGE,PAGER,CPAG:Nn:RRC,CSH FNB,PCI,

L
* CONA.PROGN.STYPES,HCC,ECODE,SORTT.STP,REFLP,PASS

INTESER RLIST (150),VT,PP
EQUIVALENCE (RLIST(1),IMAGE(1))

(I RILE SRS IS T RS R Y RS RNSSI ARSI RIS R R LY KD

¢ IF JE = 1 THEN AQO NEW SYMJOL hd
* IF IE = 2 THEN ADD NEW REFERENCE *
¢ IF JE = 3 THEN SEARCH FOR REFERENZES *

IR IS R Y RIS R RSN R R RS R R RIS RS LRI N R X ]

FOMAT (12Xx,*REFERENCE TABLE FULL*}

FORMAT (3X,46,6%,04)

FOIMAT (R1,2uXsB(04,2X))

FORMAT (3X,A46,5%, *UNDEF.,*)

FOIMAT 125X,3H***,*EXCESS REFERENCES NOT LISTED®,3H*%¢)
FOIMAT (bX,06,R1,4X,01,1X,04)

I0? = L0C
IF (10P.GT.7777B) I0P = 77778
GO T) (1u6,i00Jy2uL0);IE

CONTINUE

IF (VT.GEW5} PP = REFLP = REFLP =~ 1

IF (JT,LT.5) PP = REFP = REFP ¢ i

IF (REFP.LTLREFLP) GO TO it@

WRITE(OUT,1)

RETUIN

TAILZIC(IR,2) = TABLE(IR2) 4ORASHIFT(PP427) +O0R43IL0u00LILE
REFTAB(PP)} = SHIFTI(IQP,36)

RETUIN

IRP = SHIFT(TABLE(IR,2),33).AN0MASKL
If (TRP.EQ.LY 57 T2 100

PALS
PLLS
PALG
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALSB
PALS
PALS
PALS
PALS
PALS
PaLa
PALB
PaL8
PALS
PALS
PALS
FALSB
PALS
PALS
PALS
PaL8
PALS
PALS
PaLS
PALS
PALE
PALS
PALS
PALS
PALS
PALS
PALSB
PALS
PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS

119,37,

1363
1364
1365
1366
1367
1368
1363
137¢
1371
137¢
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
13¢8
1389
1390
1391
1392
1393
1394
1395
1396
1397
1398
1399
14600
1402
1402
1603
1hb
1455
1400
107
1408
1409
1610
1611
16412
1413
1614
14815
1413
1417
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SUIROUTINE LINK

60

65

70

75

85

90

35

109

105

1016

11406

1111

1200

2000

2025

2050

214c

2150
2160

2175
2180

2485
2188

COC 664y FTN v3.0-P32¢ OPT=1

NL = SHIFT(REFTAB(IRP),12)

IF (UNL+AND.MASKL}«EQ@.0) GD TO 1100
IRP = HLAND.MASKL

GO T) 16t

NPOS = SHIFT(TABLE(TR,2),36).AN0.78
IF (NPOS.EQeD) GO TO 1204

NPJS = NFQS - 1

M = VPO5*12

REFTAB(IFP) = REFTAB(IRF! +OR.SHIFT(IOPyM)

TABLE(IR,2) = (TABLE(IRy2)sAND,7777077777777B) .0RSHIFT(NPOS,24)
RETURIN

CONTINUE

IF (VT.GE,5) PP = REFLP = REFLP - 1

IF (¥T,LT.5) PP = REFP = REFP ¢ 1
REFTAB(IRP) = REFTAB(IRP) IRSHIFT(PP,48)
IRP = PP

REFTAB(IRP) =

NPOS = 3

60 TJ 1111

M = SHIFT(TABLE(IR,2),33}
IRP = M, AND.MASKL

NPOS = SHIFT(M,3).AND.78

I1=0

IF (IRP.EQ.d) GO TO 2160

IWIRD = SHIFT(REFTAB(IRP) 412)

NL = IWORD.AND.MASKL

IF (NL,EQ.G) GO TO 2400C

DO 23506 I = 1,4

IWQR) = SHIFT(IWORO,12)

IT = II + 1

IF (I1.GT4150) uO TO 2464

RLIST(II) = IWORD.AND,HASKL

IR = NL

60 1) 202%

J s & -« NPOS

D0 2150 I = 1,4

I!DRJ = SHIFT(IWORD,12)

IT1 = 1II +1

IF (II.GT.150) GO TO 2162

RLIST(II) = IWORD.,ANO.MASKL

IST 3

IEND = 8

IF (II.LT,8) IEND = II

IF ((TABLEC(IR,1) . AND MASKT) .EQ.STYPES(D)) GO TO 218L
IF ((TABLEC(IR,1) +AND,MASKT) ,EQ.STYPES(5)) GO TO 2185
IF (CTABLECIR,1) +AND.HMASKT) JNE.STYPES(3)) GO TO 2175
WRITZ(OUT,%) TABLE(IR,1)

60 T2 2200

WRITZ(OUT,2) TABLE(IRy1),TABLE(IR,1)

G0 T3 22W)

IOP = 1Re

GO0 T) 24188

102 = IR

YAL = SHIFT(TABLE(IR,1),30)

23458773

PALS
PALS
PALSB
PALS
PALSB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALB
PALY
PALSB
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL3
PALS
PALSB
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS

11.99.37,

1418
1419
1420
1421
1422
1423
1u2b
1425
1426
1427
1428
1429
14630
1631
14632
1433
1436
1435
1436
1637
1438
1439
1440
Lbbl
14k
1443
Lanb
1445
Liks
Lab?
1448
1449
1450
1451
1452
1453
1454
14655
1456
1457
1458
1459
1460

1461
1462
1463
1464
1465

1466
1467
14638

1459
1670

1671

1472
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120

125

130

135

SU3ROUTINE

(9]

LINK

2183
223.

225u

2275

2303

IFN = SHIFT(TABLE(IR,1),39)

IF (CTABLE(IR,L) AND&77778B)sEU.d) GO TO 2189

WRITZLOUTy7) VAL, JOP,IFN, TAALELIR, 1)
GO T3 229%

WRITZ(OUT,7) VvaL,I0OP,IFN

I0P = LR¢

IF (IEND.EQ.J) GO YO 2254

GO 1) z22r1s

LINC = LINC ¢+ 1

IF (LINC.GE.52) CALL HEAD

IF (IENDJEQ.IIJ} RETURN

IF (IEND.EQ.150) GO TO 2300

IST = [ST + 8

IEND = IST + 7

IF (IT.LT.IEND} IEND = II

IF CLEND«GT.15L) IEND = 154
WRITZLOUT,3) IOP,(RLIST(J);J=25T,IEND)
1gP = IR

GO 12 2250

WRITZ(OUT,5)

LING = LINC +

IF (.INC.GE.52) CALL HEAC
RETUIN

END

COC 66Jdv FIN VI, p=-P32J 0PT=3

23/7y8s73

PALS
paLs
PALA
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PA.B
PALSB
PALS
PALS
PALS
PALS
PALS
PALS
PALE
PALS
PALS
PALSB
PALS
PALS
PALS

11.09.37.

1673
16746
1475
16476
1477
1478
1479
148C
1481
1482
1483
PReTs
148%
1486
16487
1438
1489
1490
1491
1492
1493
1434
1498
1496
1497
1498
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55

aoco

[eX 2]

(9]

CAlc PAZKIULy24ILHyIRA)

LsaC CDC 6643 FTN V3. 0-P32C QPT=1 23/08/73
SU3RIUTINE LSAC PALS
PALS
PIP-8 ASSEMBLER COMMON PALS
PALB
COMMON/L INKS/SYMBEOS yRCC 4 TYPE,FLOC,L Py HASHF yLOCy VAL TP,ECODE yNSP, PALS
he RADIXySFLAG,REFP,BIC,PAGE,LING,POI,CONA,CPAGEN, PALS
. ERRCyCSM,FNB ,IFORD,IFNyPROGN,,LSP,STP,REFLP,PASS PALS
COMMION/HARRAY/TAaBLE(2300,2) , IPROG(6) yREFTAB(4UI5) yIKI(2u} PALS
COMMIN/PARAMS/ICARDUPD, L TFLAGNESBI3) PALS
COMMON/ERRORS/INIC, IWDT,1i+P0y INRD, IRUA, INIL,INIP, INIRyINIO,IRIE, PALS
hd INPE, INBE, IWPH PALS
COMMOIN/USEDM/HASKE ) MASKY , MASKL y NASKS y MASKT PALS
COMMIN/CONST/IN,OUT,ASB,IT,30UT,VERN,ASKII(63),IC(63), PALS
. INOPC(106),10(2106),STYPES(11) PALS
COMMON/SPACE/ZPAGE(2) ,PAGER(3192) ,LSAVE(16932y2)»SORTT(1940), PALS
® IMAGELB6),0PT(63)sLINEILS) PaALa
PaLA
INTZSER SYMB,E0S,TYPE,FLOC,TABLE,HASHF,VAL,TP,0PT, PALS
. RADIX,UPD,REFTAB,REFP,0UT,AS8,BOUT,VERN,ASKII, PALS
hd BIC;PAGE»SFLAGyZPAGE )PAGER ;TPAGENERRCyCSH, FNB,PCI, PALS
hd CONA, PROGN,STYPESyWCC,ECODE,SORTT,STPsREFLPPASS PALS
PALS
PALS
INTE3ER BACK,FORW PALS
PALS
1 FOIMAT (LXy®VALUE®,4X,*LICATION® 40X " REFERENCES®/) PALS
PALS
5T = € PALS
00 1330 I = 1.2000 PALS
ITP = TABLEU(I;1).AND MASKT PALS
IF (CITP,NELSTYPES(5) ) ANO. (ITP.NE.STYPES(B})) GO TO 100y PaLS
IF (SHIFT(FNB3y21) «NE.(TABLE(I,1).AND.7000030087) GO TO0 1500 PALS
STP = STP ¢ 1 PALS
SOITT(STP) = (TABLE(I,1).ANO.MASKL) JOR.SHIFT(I 42Y PALS
1000 CONTINJE PALS
IF (3TP,EQeJ} RETURN PaLS
CALL SORTIT PALS
IF (LINC.GT4o) CALL HEAD PALS
WRITZ(OUT,1) PALS
LING = 2 PALS
NLINK = 0 PALS
00 $3LL I = 1,5TP PALS
K = SHIFT(SURTT(I)y=42) PALS
CALL LINK(K,3,D) PaLs
VAL = TABLE(Ky1) «AND.MASKL PALA
IF (VAL.EQeu} GO TO 124390 PALB
IF [NLINK,EQ.VAL) GO 70 1075 PALS
It = SHIFT({VAL.AND,T73081,-6) PALS
IRY = VAL,AND.778B PALS
CALL PACKI(1)25ILHyIRH) PALS
1075 NHLING = yAL ¢ L PaL
VAL = SHIFT(TABLE(Ky1),27) pPaLs
IL4 2 SHIFT((YAL<AND,77008) 6] PaL8
TRM = VALJLAND.778B PALS
PALS

14409.37.

1439
15,0
1551
1502
1563
1504
1565
1506
1507
15¢8
1509
1510
1511
1512
1513
1514
1515
1516
1517
1518
1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1534
1532
1533
1534
1535
1536
1537
1538
1539
1546

1561
1542
1543

1544
1545
1546
1547

1548
1549
1550

1554

1552

1553

PAGE



SJIRTJITINE LSAG COC 6670 FIn V3,0-P320 QPTSL

1093 BA3K = SHIFT((TABLE(K,2) ANO. 7777000481 ,-12}
FOIX = TABLEI(K,2) JANDMASKL
IF ((TABLE(K,1) (AND,TOuDUQ)B)+EQe100004.8) GD TO 1100
IF (380K GT0) TABLE(BACK,2) = (TABLE(BACK,2).AND.
60 SP7277TTTITTITITTO0L0B) JORLFORHM
IF (FORWWGTJ0) TABLE(FORW,;2} = (TABLE(FORMN,2)+ANO.
STIPTIITTRTTIOCLQTITTA) JORGSHIFT(BACK,12)
IF (K45T,7P) TP = K
FALEIK,1) = TABLE(K,2) = 3
65 1100 CONTINJE
REFLP = 4096
RETURN
EN3J

23/08/7%

PALS
PALS
PALB
PALSB
pALE
PALS
PALS
PALS
PiLE
PALS
PALS
PALE
PALS

13i.69.37,
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1560
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PACKA COC 6690 FTN V3l.0-P320 OPT=1

100

175

200

.
L]

.

SUBRIUTINE PACKACIST,INU)

PIP-8 ASSEMBLER COMMON

23/48/73

PALS
PALS
PALS
PALS

COYMIN/LINKS/SYMB,EOSsWCC ,TYPE,FLDC,LP,HASHF,LOC, VAL, TP,ECODE4NSP, PALSB

RADIXySFLAG,REFP,BIC,PAGE,LINC,POI,CONA,CPAGEN,

ERRC yCSMyFN3,IFORDyIFN,PROGN,LSP,STP,REFLP,PASS
COYMIN/HARRAY/TABLE(200U0,2) IPROG(B),REFTAI(40G35) ,IKI(24)
COMHON/PARAMNS/ICARU,UPDyITFLAG,NEB(3)

COMMON/ERRORS/INIC, INOT, LHPOy IHRDy IWUAyINII,IWIP, IHIR,INIO,INZE,

IWPE,INBE,IWPH

COMMON/USEOM/MASKE yMASKY y MASKL y HASKS y MASKT
COMMIN/CONST/INy,QUT4ASB,IT,30UT,VERN,ASKII(63),IC(63),

INOPC(106),10(2d6),STYPES(11)
COH*DNISPACEIZPAGE(ZIpPAuEQ(31,2).LSAV:(16.32p2).aURlT(19uu),
IMAGE(86),0PT(63),LINE(15)

INTESER SYM3,E0S,TYPEWFLOG,TABLEyHASHF, VAL T2,0PT,
RADIX pUPDyREFTAB,REFP,0UT, ASB, B0UT ,VERN,ASKII,
B3IC)PAGEySFLAG yZPAGEPAGER,CPAGEN,ERRC,CSM,FNB,POI,
CONA, PROGN, STYPES, WCCyECODE, SORTT,STP,REFLPyPASS

L = 3HIFT({INUy=1) + 15T ~ 1

DO 130 I = IST,L

OPT(I) = 0

IF (5YMB.EQ.0) RETURN

IF (TYPELEQ.4) SYMB = SHIFT(SYMB,-12)
L = (6 - RCCI®B + 24

SYYD = SHIFT(SYMB,L)

L=
00 230 I = 1,INU
K =)

IF (I1.GT,WCC) GO TO 175

SYM8 = SHIFTISYMB,6)

K = ASKII(SYMB,ANO.77RBV.AN),778
IF ((I.AND.1).GT,0) K = SHIFT(K,6)
OPT(IST+L) = OPT(IST+L).0R.K

IF ((1.AND.1)EQa0) L =2 L ¢ 1
CONTINUE

RETJIN

END

PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PaALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
paL8
PALS
PALS
PALS
PALS
PALS
PALSA
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS

1109437,

1567 .
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1579
1580
1581
1582
1583
158%
1585
15886
1587
1588
1589
1590
1591
1592
1593
1594
1595
1596
1597
15%8
1599
“86L
16u1
1642
1603
1604
i6.5
1606
1607
16L8

PAGE
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35
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45

S3JIR0JTINE PACTKI

OO0

(e X 3

29

30

50

C0C 6630 FIN v3.0-P320 OPT=1

SUSRIUTINE PACKI (IAC,NOF,ILH,IRH]

PlP-8 ASSEHBLER COMMON

23/08/73

PALS
PALS
PALS
PALS

COMMON/ L INKS/SYMB,EO0S WCC yTYPE,FLOC ,LPyHASHF ,LOC,VAL,TP,EL. ",NSP, PALS

. RADIX,SFLAG,REFP,BIL ,PAGE, LINC,PTGl,CONA,CPAGEN,

. ERRCyCSH,FNB yIFORD, IFNyPROGN,LSP,STP,REFLP,PASS
COMMON/HARAY/TABLE(2000,2)yIPROG(E},REFTABI4D9S) ,IKI(20)
COMMIN/PARANS/ICARD,UPD, ITFLAG ,NEB(3)

COMMONZ/ERRORS/IWIC,INOT,INPO, IWRD s INURy IWIL, IHIPy IWNIR,1NIO,INZE,

. IHPE, IRBE, I WPH
COMMIN/USEDM/MASKE yMASKY, MASKL yMASKS, MASKT
COMMON/CONST/IN,OQUT ,ASBIT,BOUT,VERN, ASKII(63),ICLE3),

hd INOPC(106),10(106),5TYPES(11)
COH!ON/SPAC:IZPAGE(Z) yPAGERI341,2) sL.SAVE(16,32,2),SORTT{190uU),

IHAGE(BS);OPT(SS) LINE(1S)

INTESER SYMB,EDS, TYPE,FLOC,; TABLE, HASHF,VAL,TP,0PT,

b RADIX UPD,REFTAB,REFP,0UTyASB, BUUT,VERN,ASKII,
. BIC)PAGE,SFLAG,ZPAGE,PAGERCPAGEN,ERRC,CSN,FNB,POI,
hd CONA, PROGN, STYPES,WCC,ECODEsSORTT, STP,REFLP,PASS

IF (NOF.EQ.0) RETURN
IF (ICARD.NE.1RP) RETURN
IFRAME = ILH

K = MNOF

K= ¢ -1

IF (POI«GT.4) GO TO 39
POI = 1

IKICPOI) = 4

BIZ = 8IC ¢ 1

IKI(POI) = SHIFT(IKI(POI),12).0R.IFRAHE
IF (IAC+GT.9) CSH = CSM ¢ IFRAME

IF (BIC.LT.5) GO TO 5B

BIZ = 0§

POI = PO + 1

IF (P0J«LE.206) GG TO 50

CALL PTPUN(BOUT,IKI,23)

POl = 0

CONTINVE

IF ((BICLEQeC)AND(POIGTuR)) IKI(POI) = u
IF (£«EQ.0) RETURN

IFRAME = IRH

GO 1) 29

END

PALS
PALS
PALS
PALSB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PaLS
PALA
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL"
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS

11,09.37,

1619
1610
1611
1612
1613
ib1t
1615
16i6
1617
1614
1619
1620
1621
1622
1623
1624
1625
1626
1627
1628
1629
1830
1631
1632
1633
1634
1635
1636
1637
1638
1639
1640
1641
lo42
1643
1644
1645
1646
16467
16638
1649
1650
1651
1652
1653
1654

PAGE
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160

3o

L
L

COC 660J FTN v3.u-P321 OPT=1

SUBRJUTINE SAP
PIP=-8 ASSEMBLER COMMON

23708273

PALS
PALS
PALS
PALS

COMMIN/LINKS/SYMBEOSyHCC 3 TYPEZFLOC L Py HASHF yLOC, VAL 4 TP, ECQDENSP, PALS

RADIX,SFLAGyREFP,BIC,PAGE,LINC,POI,CONA,CPAGEN,
ERRC yCSMyFNB,IFORDsIFN,PROGNLSP,STP,REFLP,PASS

COMMIN/HARRAY/TABLE(20CGU2) »y IPROG(6) y REFTAB(4895) 4 IKI(20)
COMMON/PARAMS/ICARD,UPD, ITFLAG,NEB (3)

COMMIN/ERRORS/IWIC,) INDT,IWPO, IWRD ) INUA,IWILy INLP; IWIR,INIO,INZE,

INPE,INBE,IWPH
COMMIN/USEDH/MASKE MASKY, MASKL y MASKSy MASKT
CDHHJN/CONST/IN.OUT.ASB IT,BOUT,VERN,ASKII(63),IC(63),

INOPCL106),10(1D6),STYPES(11)

CO!HJNISPQC:IIPAGE(Z),PAGER(St.Z) sLSAVE(16,32,2),SORTT(1500),

IMAGE(86) ,0PTI63) ,LINELLS)

INTESER SYMB,EOQS,TYPE,FLDC,TABLE,HASHF, VAL,TP,0PT,
RAOIX,UPD,REFTAB,REFP,0UT,ASB,BOUT ,VERN)ASKII,

BIC,PAGE,SFLAG yZPAGE ,PAGER,CPAGEN, ERRC,CSM,FNB,POI,

GONA, PROGN, STYPES,dCC,ECODE, SORTT,STP,REFLP,PASS

FORMAT (IX,*SYMBOL®,EX,*VALUE®,6X y*REFERENCES®/)

573 = ¢

00 130 I=142000

IT> = TABLE(I+1) « ANDJMASKT

IF (ITP.EQ.STYPES(3I}) GO TO 84

IF (CITPNESSTYPES(2))+ANDe ({ITP.NE.STYPES(4))) GO TO 100
5T® = 5TP + 1

SORTT(STP) = TABLE(I,1).AND.HASKS

CONTINUE

IF (SDRTT(STP),AND.7700006L0040u008040ud3)aNEG) GO TQ 2ué
SORTTISTP) = SHIFT(SORTT(STP),6)

GO T) 150

SORTT(STP) = SHIFT(SORTTISTP)36) JORSHIFT(I,42)
CONTINUE

IF (5TP4EQs0) RETURN

CALL SORTIY

IF (LINC,GT.u) CALL HEAD

WRITE(OUT,3)

LING = 2

00 33§ I=1,STP

ITP = SHIFT(SORTTAI) =42}

CALL LINK(ITP,3,0)

CONTINJVE

RETURN

END

PALS
PaLa
PALS
PALE
PaALA
PALS
PALS
PALS
PALS
PaLS
PALS
PALS
PALS
PALS
PALS
paLe
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PaLd
PALSE
PALS
PALS
PALE
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS

11,09.37,

1655
1656
1657
1658
1659
1663
1661
1662
1663
1664
1665
16866
1667
1668
1665
1670
1671
1672
1673
1674
1675
1676
1677
1678
1679
1680
1681
1682
1683
1684
1685
1686
1687
1688
1689
1690

1691
1692
1693
1694
1695
1636
1697
1698
1699
1700

1701
1702
1703

PAGE
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54

SU3RIJTINI SCRTIT

P)P=8 HSSEMBLER COMMON

23/08/73

PALSB
PALSB
PALG
PALS

COMMIN/LINKS/SYHB,EOS yWCC y TYPEFLOC )L Py HASHF,LOC, VAL, TP,ECODE,NSP, PALS

A RADIK,SFLAG,REFP,BIC,PAGE, LINC,POI,CONA,CPAGEN,
. ERRC yCSM,FNBIFORD,IFNsPROGN,LSP,STP,REFLP,PASS
COMMIN/HARRAY/TABLE(2000,2) s IPROG(6) ,REFTAI(4495) ,IKI(20)
COMHMIN/PARAMS/ICARD, UPD,ITFLAG,NEB(3)

COHHONIERRORSIIHIG.IHDT IWPD,IWRD, IWUA, IHIL,IWNIP, IKIR,INIO,IWZE,

IMPE, IWBE, I W?H
COHHON/USEDN/HASKE.HASKVpHRSKL,HASKS.HASKT
COMMIN/CONST/IN,OUT,ASB)IT,80UT,VERN,ASKII(63),IC (63},

hd INOPC(106),I00106),STYPES(LL)
uOHHON/SPACE/ZPAGE(Z),PAGER(31|2),LSAVE(16|32 21 ,SORTT (L3001,
IHAGE(86) ,0PT(63) yLINE(LS)

INFE3ER SYMB,EOQS,TYPE,FLOC,TABLE,HASHF,VvALyTP,0PT,

A RADIX,UPD)REFTAB,REFP,0UT,A58,B0UT,VERNyASKII,
* BIC)PAGE,SFLAG yZPAGE)PAGER)CPAGEN,)ERRC 4CSHyFNE,POI,
he GONA, PROGNySTYPESy HCC, ECODE, SORTT,STP,REFLP,PASS

INTESER TUI16)SIL18),T,TTA(2153ud)
EQUIVALENCE (IU(1),IMAGE(1)]}
EQIIVALENCE (IL{1),IMAGE(16))
EQUIVALENGCE (A(L),SORTTIL))

I M =1

3TP

IF (I «GE« J) GO TO 70

K=1

ITJ={4+12%,5

T=ALL D)

IF ((ACI)«AND.MASKV)+LE:(T,ANDJNMASKY)) GO TO 20
A(IN =ALT)

Al =T

T=a(I )}

L=J

IF ((ALS) JANDJMASKY) «GE«{T.ANDJMASKY) 3 GO TO 4G
ACILJ)=ACJ)

AL =T

T=A(1J)

IF (CA(T) ANDOMASKY) LE«( T ANOJMASKYY )Y GO TO 42
A(LJy=AL(I})

A =T

T=2(1J)

GO TJ 4

A(.)=A(K)

A(K)=TT

L=l-1

IF C(CACL) A e MASKY} «GT(To AND.MASKY)) GO TO 40
TT=A(L®

K=K¢]

IF ((2(K) " MD.MASKY) . LT« (TJAND.MASKYV]) GO TO 59

PALB
PALS
PaLE
PALB
PALS
PALS
PALS
PALS
PALS
PALSB
PALS
PALS
PALS
PALSB
PALS
PALS
PALS
PALS
PALS
PALS
PALSB
PALSB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALE
PALSB
PALS
PaLE
PALS
PALE

11.49.37.,

1704
17¢5
17086
1767
178
1709
170
1711
1712
1713
1714
1715
171¢
1717
1718
1719
1720
1721
1722
1723
1724
1725
1726
1727
1728
1729
1730
1731
1732
1733
1734
1735
1736
1237
1738
1739
1740
1741
1742
17463
1744
1745
1746
1767
1748
1749
1750
1751
1752
1753
1754
1755
17586
1754
17?55

PAGE
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6927
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1941
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66271

fLETRTYY

elvd
elvd
91vd
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8ivd
81vd
e7vd
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8174
8vd
elvd
8vd
elvd
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SU3ROUTINE SRPL

Qoo

140

150

[}

240

250

SU3IRJIUTINE SRPL(IE}
PIP-8 ASSEMBLER COMMON

COMMIN/L INK,S/SYMB,EGSyWCC , TYPELFLDG,LP,HASHF ,LOC, VAL, TP, ECODE , NSP,

. RAOIXySFLAGyREFPdICPAGE,LINGPOI JCONASCPAGEN,

h ERRC yCSM,FNB I FORDyIFN;PROGN LSP,STP 4REFLP 4+PASS
COMMIN/HARRAY/TABLE (2000, 2) s IPROGIG) s REFTLABL4395) ,IKI(20)
COMMIN/PARAMS/ICARD UPO,ITFLAG,NEB(3)
COMMIN/ERRORS/IWIC,INDT,IWPO, IWRD, IHVUA, IHII,IHIP,IHIR,IHID.IHZE,

hd INPE, INBE, INPH
COMMON/USEDOM/MASKE  MASKVy MASKL yMASKSy MASKT )

COMMON/CONST/IN,QUT ASBsIT,BOUTVERN,ASKII(E3),IC(E3),

hd INOPC(106),1I01106),STYPES(11)

CDHHDN/SPACEIZPAGE(Z) sPAGER(31,2) yLSAVE(16532,2)ySORTT(L900),
IHﬂGE(BB).DPT(GSl,LINE(iS)

INFESER SYMB,EOS,TYPE,FLDC, TABLE HASAF,VAL,TP,0PT,

. RADIX 3 UPD s REFTAB,REFP,0UT; ASB,BOUT,VERN, ASKI1I,
hd BIC;PAGE,SFLAG yZPAGE PAGER yCPAGEN ERRC+C5M,FNB,POI,
* COMA , PROGN,STYPES,NCC, ECODE, SORTT,STP, REFLP4PASS

FORMAT (5X,*FIELD CHANGE TABLE FULL - JuB ABORTED*)

IF (IE.EQ.C) GO TO 300

LSP = LSP ¢+ 1

IF (_SPeLEL16) GO TO (100,200),I1E
WRITE(OUT,9)

CALL EXIT

DO 130 1 = 1,2

LSAVE(LSP,1,I) = ZPAGE(I)

0D 150 & = 4,34
LSAVE(LSP,J+1,I) = PAGER(J,D)

50 T3 306
DO 250 I = 1,2

ZPAGE(I) = LSAVEILSP,1,I)

00 250 J = 1,31

PASERCJ, 1) = LSAVE(LSP,J¢1,D)
RETURN

IPAGZ (1) = 78
IPa5Z(2) = 20648
PAGER(1,1) = 2778
PASE(1,2) = 4UOB

DO 355 I = 2,31

00 350 J = 1,2

PASER(I,Jr = PAGERII~1,J) + 2008
LIS = 208

REZTUIN

EN]

CDC 5600 FTN v3.u-P32i OPT=1 23s08,/73

PALS
PALS
PALS
PALS
PALS
PALY
PALS
PALS
PALS
PaLB
PALE
PALS
PALS
PALS
PALS
PALS
PaLé
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
paLSE
PALS
PALS

11409.37.

1730

1791

1792

1793

1794
1795
1796
1737
1798
1799

1800

18u2
1802
1803
18v
1845
1806
1e.7
1808
1869
161p

1811
1812
1813
1814
1815
16816
1817
1818
1819
1820
16821
1622
1823
1824
1825
1826
1827
1828
1829
1834
1831
16832
1833
1834
1835
183¢
1837
1838
1833
1840
1661
1842

PAGE
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i

R +=-%/

BLOCK DATA SET

INTTIALTIZE ALL STANDARD CONSTANMTS

PDP=-% ASSEMBRLIR COMMON

COMMON/LINKS/SYMI,E0S WEC, TYPEZyFLNC,,LP,HASHF,LOC, VAL, TP, ECODE,NSP,

.
»

RAJIX ySFLAG,REFP,BIC,PAGE,LIN3,POI,CONA,CPAGEN,
ERQCyCS14FNB, IFORD, IFMN,FPOGN, . 5P, STP,REFLP,PASS

SOMMON/HARRAY/TAILE(200M, 25 IPRIG(AI,REFTA3(4095),IKI(Z0)
SOMMON/PARAMS/ICARN,UP D, ITFLAG,NER(3)

SOMMON/ZRRORS/IWICKIWDTy IHPO,IHRD yJHUAZIAITIHIP THIR, IWNIOIWZE,

IdPE,IW8%, IWPH

SOMMCN/UUSEDM/MASCE 9y 1ASKY y MASKL , MASKS,,MASKT
COMMON/CONST/IN,JUT,AS3,IT,B0UT,VERN,ASCITI(53),IC(6Y),

INDAC(106), IN(L06),STYPES(LY)

COMMON/SPACE/ZPAGEL2) yPAGER(3192) yLSAVE(15932,2) 4SORTT(1S0D),

-

TMASE(36),0PT(63),LINE(1S)

INTEGER SYMAsEDS,TYPZ,FLOC,TARLE yHASHF,VAL,TP,0PT,

RANTIX yUPN,REFTABLREFD 4NHUT, ASBBIIT ,VEPN,,ASKII,
BIC,PAGE+SFLAG,ZPAGE, PAGER,CPASIN, ERRC,CSH,FNR,POT,
CONA3 PROWN $STYPESWECR, ECODELSORTT,STP,REFLP,PASS

NATA VERN/10HG 11706773/

cws¥a

»
»
.
L]
.

TARES
TA7EE
TAPEL
TROER
TADE3

syess

jJara

IN/S/

SOUYRCE JaTA INPUT
PRI 4T QuYSUY

0 = S7J7CE LINES

0 = 0N°ZRATION FILLDS
0 = OINARY QUTPNIT

DATA QUT/&/
JATA ASNn/10/
naTa [T/7207
JATA 30UT/3C/

svsey

bEL I I B B O N N B I

c -
[a ]
PR -
D
ua -
I1 -
® -
2 -
3 -
¥ -
PE -
BE -

TLLERAL CH4ARACTER QR WQPN [N STATZMENT
LAREL JSED HORE THAN ONCF
LOCATION ADDIESS GREATER THAN 37777

- REDEFINITION

UNDEFINED ADIRESS
INSTRUCTION IGNORED
TLLEGAL PAGE REFERENCT
ILLEGAL REFERENCE
ILLEGAL C2IGIN SETTING
PAGE 7£R3 EXTEENED
CUPPENT PAGE EXCEENED
ERPD2 [N LIT=RAL

CDC 5507 FTN V3.0-P348 OPT=1

08/11/73

PALS
PAaLS
PaL8
PaLs
PALS
PALS
PALSY
PaLs
PALS
PALS
PALS
PaLs
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAaLe
PaALS
PALS
paLs
PALR
PALS
aaLs
MIS004
PaLa
PALS
PALS
PALS
PALA
PALS
PALA
PALS
PaLs
PAaLS
PALS
S AaLB
PALS
PALS
PaLS
PaLa
PAaLA
PaLs
PaLs
PaLA
PALS
PALS
PALR
PALS
PaLs
ohaL8
PALY
PALS

10.55,31,

1843
1844
1845
1Au6
1847
1848
1843
1850
1854
1A52
1853
1854
1855
1456
1R57
1858
1959
1460
1061
1862
1863
1864
1865
1R66
1867
1A68

I4
1870
1471
1872
1873
1874
1875
1876
1877
1878
1879
1840
1981
18482
1A83
1984
1185
ABG
L. ART
19838
1889
1499
IS
1897
1893
189,
1895
189%
1897

I9



&0

65

7

75

ag

a5

9

95

105

110

BLOCK

0ATA

C
c
c

OO0

(2] 000000000000

o000 o

SET

CDC 660d FTN v3,0-P32y OPT=1 23/08/73
* PH -~ PHASE ERROR PALS
sreny PALB
PALS
DATA IWIC/554711034755555500008/ PALS
DATA IWOT/554704244755555500008/ PALS
OATA IWP0O/554720174755555560008/ PALS
DATA [HRD/554722044755555500008/ PALA
OATA IWUAR/5547250164755555500008/ PALS
0ATA IWII/554714414755555500008/ PALS
DATA IWIP/554714204755555500008/ PALS
DATA INWIR/554711224755555500008/ PALS
OATA IWI0/554711174755555508008/7 PALS
DATA IWZE/554732054755555500008/ PALS
DATA IWPE/554720054755555500008/ PALB
QATA IWBE/55470205475555550464d87 PALS
DATA IWPH/5547201047555555u00087 PALS
PALSB
ASKII COOE CONVERSION TROLE ::LB
Le
DATA ASKIX/301B,3028,3038,3046,3458,3068,3078,3108,311P,3128,3138, PALS
. 314B,3158,3169,3178,3240,3218,3228,3238,3248,325B,3268, PALS
b 3279,3308,3318,3328,2608,2618,2628,2638,2648,2658,2668, PALS
. 2678,2708,2718,2538,25508,2528,2578,250B,2518,2448,2758, PALE
. 2458,2548,42563,2468,3338,335B,2728,2438,337B,2478,2428, PALS
. 3368,2418,2748,2768,2458,3348,2778,2738/ PALS
PALS
LR 22 PALS
% COODES PALS
he 1 = ILLEGAL CHARACTER 1 2 » v 2 7 PALS
. 2 = ALPHAPETIC CHARACTER PALSB
g 3 = NUMERIC CHARACTER PALS
. & = SPECIAL CHARACTER , PALS
. % = SPECIAL CHARACTER = PALS
. & = SPECIAL CHARACTER + s 2 S 0) L) <> A PALS
. 7 = SPECIAL CHARACTER / PALS
* 8 = SPECIAL CHARACTER PALD
. 9 = SPECIAL CHARACTER * PALS
. 10 = SPECIAL CHARACTER 3 PALS
. 11 = SPECIAL CHARACTER A BLANK PALS
(12224 PALS
PALS
DATA IC/26%2,10%392%6,9,7,2%6910s5,33s%,4%b,5%1,6%6,2%1,8/ PALS
PALS
DATA MASKE/777777777777777700008/ PALE
DATA MASKV/TIIT777777778/ PALS
DATA MASKL/77778/ PALS
DATA MASKS/TT77777777770J000000037 PALE
OATA MASKT/7780008/ PALB
PALS
DATA STYPES/000000B,140000B8,230000B,0400008,3200608,1700u0B, PALS
. 20J40000,1500008,010000B,020000B,2200008/ P:LS
PALS
3sees P‘tﬂ
® PERMANENT SYMBOL TABLE PALS
. PALS

11.09.37.

1898

1899

190C

1901

1922

1343

19C4
19C5

1906

197

i9ve
1909
1910

1911

1912
1913

1916
1915
1916
1917
1918
1919
1920
1921
1922
1923
1924
1925
1926
1927
1928
1929
1930
1931
1932
1933
1934
1935
193¢
1937
1938
1939
1940
1961
1942
1943
1964
1945
1946
1967
1948
1949
1950
1951
1952

PAGE

2



BLJICK DATA

115

120

125

130

135

14D

145

155

165

COOGOO0CNCLOCLO00OGOO00000Co0C000000000O0CGO0000000000000000O0

SET

A R I I R L L L L B B B DR IR LR B B I R B B B R R I R O S I R PR S

AND
TAD
152
DCcA
JNS
Jnp
FEXT
FAOD
Fsus
FMPY
FDIV
FGET
FPuT
FNOR
QPR
NOP
1AC
RAL
RTL
RAR
RTR
[+1,18
CHA
cLL
CLA
HLT
OSR
SKP
SNL
sZL
SZA
SNA
SHA
SPA
cla
STL
GLK
sTA
LAS
10T
10N
10F
KSF
XCC
KRS
KRB
TSF
TCF
TPC
s
RSF
RRA
RFC
pSF
RCF

J000
1060
2600
3000
“008
5000
voeo
lude
2000
3000
«004
5000
64000
7000
7880
7000
7001
7o04
Tul6
7010
reiz
7TvL2G
To4d
7100
7200
T2
7404
7410
7420
7430
Takd
7450
7500
7510
7061
7iz20
7204
7240
7604
60040
£0ai
BGQ2
6031
6332
6034
6036
6041
6042
60 44
6046
6011
6012
BG1%
5021
6d2e

COC 6600 FTN v3.L~P320 0PT=g

LIGICAL AND

TW0 S COMPLEMENT aD0
INCREMENT ANO SKIP IF ZERQO
DEPOSIT ANC CLEAR AC

JUMP TO SUBRAUTINE

JUMP

FLOATING
FLOATING
FLOATING
FLOATING
FLOATING
FLOATING
FLOATING
FLOATING

EXIT (1)
A00 (1)
SUBTRASTION (1)

HULTIPLY (1)
OIVIDE (1)
GET (1)

PUT (1)

NORMALIZE (1)

NO OPERATION (2)

NO OPERATION

INCREMENT AC

ROTATE AC ANOD LINK LEFT ONE

ROTATE AC AND LINK LEFT TwO

ROTATE AC ANO LINK RIGHT ONE
ROTATE AC AND LINK RIGHT THWO
CONPLEMENT LINK

COMPLEMENT AC

CLEAR LINK

CLEAR AC

HALTS THE COMPUTER
INCLUSIVE OR SR WITH AC
UNCONDITIONALLY

SKIP
SKIP
SKIP
SKIP
5x1IP
S5KIP
SKIP

ON
ON
ON
ON
ON
ON

NONZERO LINK

ZERO LINK

ZERO AC

NONZERO AC

MINUS AC

ZERQ QR POSITIVE AC

COMPLEMENT AND INCREMENT AC

SET LINK TO 1

GET LINK, PUT LINK IN AC, BIT 11
SET aC T¢ -1

LOAQ AC WI1TH SR

2)

TURN INTERRUPT PROCESSOR ON
OISABLE INTERRUPT PROCESSOR
SKIP ON K:EYBOARD FLAG

CLEAR XEYBOARD FLAG ANO AC
READ KEVBOARD BJUFFER - STATIC
READ KEYBOARD BUFFER - DYNAMIC
SKIP ON TELEPRINTER FLAG

CLEAR TELEPRINTER FLAG

LOAD TELEPRINTER AND PRINT
LOAD TELEPRINTER SEQUENCE

SKIP ON READER FLAG

READ READER BUFFER AND CLZAR READER FLAG
READER FETCH CHARACTER

SKIP ON PUNGH FLAG

CLEAR ON PUNCH FLAG

23738773

PALS
PALS
PALS
PALS
PALS
PALS
PALSB
PALS
PALSB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
paLa
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PaLd
PaLg
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PaLa

11.03,37.

1953
1354
1955
1956
1957
1958
1959
1960
1961
19862
1963
1964
1965
1966
1367
1968
13969
197¢
1371
1972
1973
197%
1975
1976
1977
1978
1979
198L
1981
1982
1983
1984
1985
1966
1987
1388
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
20uC
24l L
edud
¢oL3
2il4
2905
20L6
2007

PAGE



17

175

180

185

19

195

2u0

BLICK OATA

u(‘)unonnr)t,nnr'nt‘)c)nnnn()c:nnnﬁnr»nnt.r)

IO € r:t‘)nnr)nﬁbn(:nﬁt;nnot‘)t;

SEr

l'..l"".."I.'..'.'I'..'..C".'..".'I'I.""I""."

PPC
PLS
DTRA

0TCA
0TxA

DTLA
OTSF

oTR3
oTLB
gcMa
DMAR
DMA W
OCEA

03AC
DEAL

DEAC

DFSE

DFSC
OMAC

COF
CIF
RDF
RIF
RIB
RMF
SMP
CHMP

DECIMA
OCTAL
FIELD
PAUSE
I

b4

b
EY "UNG

FInTAB

6024
6026
6761

6762
6764

6766
6771

atr72
6774
6601
5603
6605
6611
6612
6615

6616

6621

6622
6626

6201
bab2
bZ214
6224
6230
6265

L

3

COC 66Uy FTN Vv3.u~P32J OPT=1 23/y8773

LOAD PUNCH BUFFER AND PUNGH CHARACTER

LOAD PUNCH BUFFER SEQUENCE

CONTENTS OF STATUS REGISTER IS ORED INTO AC
3I1S @ = 3

CLEAR STATUS REG. A, ALL FLAGS UNDISTURBED
STATUS REGISTER A LOADED dY EXCLUSIVE OR
FROM AC, IF AC 8IT 10 = 0, CLEAR ERROR
FLAGSy IF AC BIT 11 = @, DEC-TAPE CONTROL
FLAG IS CLEARRED

COMBINATION OF DTCA AND OTXA (3}

SKIP IF ERROR FLAG OR DEC~TAPE CONTROL
FLAG IS 1

CONTENTS OF STATUS REGISTER 3 IS ORED INTO
AC

MEMORY FIELO PORTION OF STATUS REGISTER B8
LJADED FROM AC BITS &6 - 8

CLEAR OISK MEMORY REQUEST AND INTERRUPT
FLASS

LOAD DISK FROM AC, CLEAR AC READ INTO COREy
CLEAR INTERRUPT FLAG

LOAD DISK FROM AC, WRITE ONTO DISK FROM
COREy CLEAR INTERRUPT FLAG

CLEAR JISK EXTENDED ADORESS AND MEMORY
AODRESS EXTENSION REGISTER

SKIP IF ADORESS CONFIRMED FLAG = 1

CLEGR DJISK EXTENDED ADODRESS AND MEMORY
ADDRESS EXTENSION REGISTER AND LOAD SAME
FROM AC

CLEAR AC, LOAD AC FROM DISK EXTENDED
ADDRESS REGISTER, SKIP IF ADDRESS
CONFIRMED FLAG = 1

SKIP IF PARITY ERROR, ODATA REQUEST LATE,
OR WRIYTES L OCK SWITCH FLAG = v - NO ERROR
SKIP IF COMPLETION FLAG = 1

CLEAR AC, LOAD AC FRONM DISK McMORY ADDRESS
REGISVER

CHANGE TO DATA FIELD N

CHANGE TO INSTRUCTION FIELD N

READ DATA FIELD

READ INSTRUCTION FIELD

READ INTERRUPT BUFFER

RESTORE MEMORY FIELD

SKIP IF MEMORY PARITY ERROR FLAG = 9 (3}
CLEAR MEMORY PARITY ERROR FLAG (3)

SET DECIMAL RADIX

SET OCTAL RADIX

LOAD INTO FIELD N

PAUSE (4}

INDIRECT REFERENCE

PAGE ZERO REFERENCE

END OF PROGRAM INDICATOR

DELETE PERMANENT SYMBOL TABLE EXCEPT
PSUEDO DP, GODES (&)

APPEND ALL OEFINED SYMBOLS TO PERMANENT

PALS
PaLS
PALS
PALB
PaL8
PALS
PaLS
PALS
PALSE
PALS
PALS
PaALS
PALE
PALS
PaLSB
PaLS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALSE
PALS
PALSE
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALE
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALSY
PALS
PALS
PaALY
PALB

11,.9,37.

20ce
20ug
2010
2011
2312
2u13d
231k
2015
2016
2017
2018
2019
2320
2021
202¢
2023
20624
2025
2026
2027
24928
2029
2030
2031
2032
2033
2036
203%
2536
2437
2038
2039
2040
2G4t
ALY
2043
2044
2045
2046
2047
2068
2049
205G
24351
2052
2053
2654
215%
2056
2u57
2058
2059
2060
2661
Z2u62

PAGE
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BLOCK QJATA

240

245

250

255

260

OO0 000OO0aa000000O0O0O0aOOn

(e}

SET

L AL I B B B A B B IR R N I T I R R B W T Y

*
-
*
-
-

CDC B60J FTIN V3.0-P32, OPT=1

SYMBOL TABLE (&)

FIxMRI 9 FIX MEMORY REFERENCE INSTRUCTION (&) (3}

EJeCT 6 CONTINUE SOURCE LISTING ON NEXT PAGE

PAGE 7 SET ORIGIN TO BEGINNING OF PAGE N (2]

XLIST 9 DO NOT LIST THIS PART OF SDURCE (&) ()

TEXT 8 ASSEMBLE CHARACTER STRING (2)

Z8LOCK 140 RESERVE N WOROS OF MEMQRY CONTAINING
ZEROS (5)

IFDEF 11 ASSEMBLE CODE IF SYMBOL DEFINED (5)

IFNDEF ¥4 ASSEMBLE COOE If SYMBOL NOT OEFINED (5)
IFZERO i3 ASSEMBLE CODE IF EXPRESSION = 0 (5)
IFNZRO 14 ASSEMBLE CODE IF EXPRESSION # 0 (5)
OTaRG 15 GUTPUY TWO FRAME DECTAPE BLOCK NUMBER

ON THE BINARY TAPE (5]}

OEVICE 16 NAME DEVICE (5}

FILENAME 17 NAME FILE (5)

NOPUNCH 18 CEASE BINARY QUTPUT (5)

ENPUNCH 19 CLEAR NOPUNCH CONDITION (5)

(11 - HOT PRESENT IN &K PAL-D
(ODEACTIVATED IN THIS ASSEM3LER)

{2} = NOT PRESENT IN PAL III

(3} =~ NOT PRESENT IN 4K OR 8K PAL-D

(4) = IGNDRED 3Y THIS ASSEMBLER

(5) =~ NOT PRESENT IN 4K ASSEMALERS

OATA [NOPC/32ANO, 3RTAD,3RISZ,3IROCA,3RUMS,IRINPURFEXT 4RFADD,

LOE I I B I N IR B BN R R R

LR R T I A A LA |

YRFSUBy4RFMPY, 4FDIV,4RFGET, 4RFPUT , 4RFNOR,

IROPR » 3RNOP, 3RIAC, 3RRAL, IRRT L, IRRAR, IRRTR, IRCML, 3RCHA,
3RCLLy3RCLA,

3RHLT y 3ROSR 323SKP, 3RSNL,y3RSZL y3RSZA,3RSNA,3IRSMA, IRSPA,
3RCIA;3RSTLy3RGLK,3RSTA,3RLAS,

JRIOT yJRIONJIRIOF 4 JRKSF, 3RKCC y 3RKRS 9 JRKRA 3 IRTSF 4 3RTCF,
JRTPC,IRTLS»IRRSFyIRRRB, IRRFL, IRPSF, IRPCF, IRPPC, IRPLS,
4ROTRAyWRDTCA, 4RDTXA,«ROTLA, «ROTSF,4ROTRB,4ROTLE,
4RDCMA J4ROMAR, 4OMAN, 4ROCEA, 4RDSAC, 4ROEAL y4ROEAC,
4ROFSE y4ROFSC, 4ROMAC, SRCOF y3RCIF, IRROF ,3RRIF,3IRRIB,
3RRMF y IRSMP, IRCMP,

6ROECIMA,SROCTALSRFIELD,SRPAUSE, tRIJLRZJ1RE,6REXPUNG,
BRFIXTAB,6RFIXMRI45REJECT ,4RPAGE,SRXLIST4RTEXT,
6RZBLOCK,SRIFDEF y BRIFNDEF,6RIF ZERO6RIFNZRO,5ROTORG,
6ROEVICE, 6RFILENA s ERNOPUNC s BRENPUNC/

JATA 15/150u0uBy1510008,1520000,1530068,15400uB,1553008,3000008,

6610D0B,D02000B,0030008,006000B,0065000P,0060008,0070008,
J170)0By017000B,0270018,017004350170GC68,2174108,317vu128;,
0170208,0170608,u171008,3172003,027402B,u274068,0274103,
027 42dB,027430B,0274408B,u274508,0275008,0275108,
“173418,0171208,0172048,0172408,u27600LB,
228d605,2260018,2260028,42260318,2260328,2260348,2260363,
2ibyuld,2260423,226044B,2260468,2£0011B,2260128,22601438,
2263218,226022B,2260243,226026B8,2267h18,2267628,2267643,
C2b7663,2267718,2267728,.267743,
LIphULIR,2260L38,2266058,2°6E184,

Ed/udrtl

PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALSB
PALS
PALS
PALB
PALS
PaALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PaLa
PALS
PALS
PALS
PALS
PaALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALE
P48
PALS
PALS

PALS
PALS

PALS

PALS
PALS

PALS

PALS

PALS

PALS

PALS

PALB

PALSE

PALS

11.09.37.

2063
2064
2065
2066
2067
2668
2069
207
2671
2072
2473
2074
2075
2976
2ar7
2078
2079
2u8L
2081
2082
2083
208%
2085
2385
2087
2088
2089
2496
2u91
2092
2083
2094
2495
2096
2u97
2098
24d%98%
21u0
211
21e
2.3

21064
21u5
2106

2167

2108

21.3
2110

2111

2112

éii3

211e

t115

2ile

2117
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0

39vd

5212
n212
£212
22%2
1212
1212
6112
g1Y2

*1§'61°11

evd
8vd
87vd
97vd
8vd
81vd
g8vd
8ivd

£L/00/780
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VER 1.1

PTI N
Juli 63
Judaly 30,063
0i01040
400040 CCOBJOELOGOULGuICLOCO
0001 2,2k202516u0335000u2
uD0O22 CG20.0000004J23LLOLE
00uJd)3  7ublu
5165u0uv00c +
54210
00303« 6312)
5021003041
73624
000035 5160000056 +
5321ulG002
Japgore 53324
73730
51701100640
060037 LiudJODO13
230011 vid0uQGd3y ¢
Jab0i1l 5110000300 ¢
53,10
0000812 uw4kuGubodl2 +
vDJOLY ©¢00030000060003620460
300014 67201
0100000433 x
JAIvlls  GT2LuvlULY @
76521
JgudLs 516y0Q0Q057 ¢
5642
w3ubld
souQL?  H8200
15629
v316,10013
v003ed SC10uGao01
4325)
2240
Lviudll 113L¢
S12bbuved? ¢
1{b32
tgal22 SLBLUGLULE
wlpl:
M IV 506LIcGATT

Sel..

ILONT
PROGRAM LENGTH

8L JCKS

PROGRAM® LICAL

&cNTRY POINTS

000002 PTPUN

EXTERNAL S5YMBOLS

cec SETBA

ENTRY
LENBUF £ Qu
AZERO OATA
TRACE. vFD
PTPUN JATA
Sx&
S A6
Sa2
Sdi
Sac
S X3
S Ag
SA2
3A3
Sx?
SA?7
<J
L]
eXIT sS4y
SA.
£Q
INITTP JATA
382
RJ
NG
LY.
545
SA.
Xy
342
4 %5
NZ
3541
ERN
%l
3]
>A2
ERE
54%
Y-

[N

cd/00773 EE-Y

FTPUN

PTPUN

512

0

42/ LPTPUN,18/PTPUN

0

AQ

AZERO SAVE A¢

ai

xe 81 = ADORESS OF FILE NAME
Ai+t

X2

FwWA FHWA OF USERS ARRAY

Atel

X2

X3

NHDS NUMBER OF WOROS TO BE TRANSFERRED
INITTP

FILBUF

AZERQ

X1 RESTORE AQ

PTPUN

L

-81 COMPILEMENT ADORESS OF FILE NAME
=X3ET34

BEsEXIT ERROR, IF NOQT FOUND

82

FET STJURE FET AODORESS

8e

bu=9

.Y}

-X2®x2

AbyINITTP EXIT, IF WOT THe FIRST TIME CALLEQ
husl

w8

i

xL®xz

T30PA%

xiex¢

Ay

Lo 257 JERO IN FETS?

PaLS
PALS
PaALS
PaLB
PALS
PALS
PaLs
PALS
PALS
PALS
PALS
PALS
PaLS
PALS
PALS
PALS
PALA
PALS
PuL8
PALS
PALS
PaLSE
PALE
PALS
PALS
PALSB
PALS
PaALS
PALS
PALB
PALS
PALS
paL8
PaLS
PALE
PALS
PaLSY
PALS
PALS
rals
PALS
©A g

21cdb

2127
2128
2129
2136
2131
2132
2133
2134
2135
2136
2137
2138
2139
2160
214}
2142
2163
21kie
2145
2146
2167
2168
2149
2154
2151
2152
2153
2154
2155
2156
2157
2158
2159
21610
2161
2162
2163
2164
2165
2166
¢167
41isn

2Q



VER 1,1

~00024

J0002>5
wB0J26
oogu27
c00032
000031

000332
000C33
00034

C06335

v09036

Loua3?
[ R

0ddlul
Cc00gw2
000Gw3
300044
L00G45
CogQLbd
3003u7
G363

w80051

Logase

RER]
603254

iNdus5

Luld156
23813137

PTPUN

430Le
20uaz2
12619
S4ou.
54103
0160u2L000 X
000G.4200000J036i1 bk
GhuCudGR13 +
0ov000DDLODDVIL0000D
5622y
w3072
16721}
54720
61703GC0C1
6631,
5150300056 +
53.5)
5116000057 +
53217
53123
6161u014Cy
56327
635 3C
5140.,0006u ¢+
‘R LTV
GLIe000054 +
S4kul
10640
56651
66337
66557
0465000343 ¢
Le34ybu05s +
VedJiulbed
76630
5160000361 ¢
512000L057 +
r675:
5272u00002
5312)
0110.3C000 X
00200220LALOLLAYIGOLN
61703064001
515032C(057
53357
10633
5637
54667
5120400061 +
6332)
GL0G200033 »
51504006057 ¢+
Ted33}
5265002002
vhivsl™ S0
JOLOOHA00O0GLJ0I UL WOT
JOuOuuGUI050J3233dud

FILBUF

FILMO

LTRANS

BFULL

ALLTN

HXJ
LXy
3 Xt
SA6
SAat
RJ
vFY

0ava
542
MXy
Bx7
SA7
587
SA3
SAS

541
542
Se1
585
343
585
SA

584
£Q

Sy
Bab
Sab
$83
585

SAS
Sa3
B8Xd
545
SAb

S4s5
SX5
SAb
£Q
JATA
Dara

2

<
X140

A2 SET 3ITS

Ay

=XCPC
18/4,271422/70,18/10448
INITTP
0

B¢
60-¢2
~-X)+ X2
a2

1

Bu ZERO WOCT

FHA

x5

FET

xLe87

v2
B1+LENBUF
A2+87

X3 *IN®
NWDS

X NHDS
B3,84,ALLIN
Al +83

Xl

B85

B3+87

85+87
86,85, 8BFULL
B3y84,ALLIN

LINIT

LOAD ®FIRST®

LOAD NEXT WORD

INCREMENT WOCT
INCREMENT *IN®

23708773

vél IN FET

SET BINARY AND NOT BUSY

LTRANS GET NEXT WORD
83

SWNCT SAVE #WDCT

FET

8%

X2+2 SET ®IN* TO FIRST+LENBUF
x2

=XCPC

18/724271,34/0,67148

1

FET

x5¢87 LOAD *FIRST*
L&)

A3eB7 *IN® = ®FIRST*
ABeDT *QUT* = SFIRST®
SWOC T

X2 RESTORE wWDCT
FILMO

FET

B85S

X5+2 UPDATE *IN®
FILBUF EXIT

v
0

PAGF

NO.

PhLE
PALS
PALS
PaLa
PALS
PALS
PaLs
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
paLe
PALS
PALS
PALS
PALS
PALS
PALS
PaLa
PaL8
PALB
PALS
PALS
paLe
PaLs
PALS
PaLa
PaLs
PALS
PALS
FALS
PALS
PaL8
FALS
FALS
FaLs
FALB
FaL8
PaLS
PaLS
PALE
PALS
PaLB
PALS
PALe
PaLa
PaLS
PALS
PaL3
AL
RaL!
Pyl

2168
2170
2171
2172
2173
217 4
2175
2176
2177
2178
2173
218D
2181
2182
2183
2184
2185
2186
2187
2188
2189
2190
2191
2192
2193
2194
2195
21986
2197
2198
2199
2200
2241
2202
2203
2204
2205
2206
caar
2208
22069
2210
22114
2212
2213
2214
2215
2216
2217
2218
2212
2220
2221
2227
2223

2o
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6922
9922
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2922
1922
0922
6622
9522
d52¢
9522
§622
w522
£622
2622
1522
6522
€22
en2e
L4922
9422
§922
hhee
£HZ2
2922
™ee
0922
6£22
eg2e
1822
9¢22
§£22
“e22
££22
2ge22
1£22

ng2e

81vd
87vd
8vd
¢vd
87vd
8lvd
87vd
81vd
91ve
8Ivd
87vd
97vd
81vd
8vd
eIvd
evd
evd
81vd
9vd
81vd
9Ivd
87vd
81vd
8vd
8vd
eIvd
9v4d
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nog122
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000125
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000132

<0013
09132
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065135
000136

READCC
042G3iGAC77
67227
2c7ue
12773

0400000075 ¢
516GLudG206 ¢

5172336207 +

Je000300«0 +

a000vdGoco0CLadBLOQD
674047
054000u1d5 ¢

66337
L636006153 +
6103330012
5123300470
20206
11320

0633200201 +

500059G0C0G00d23000D
25606
11560
37553
33.5400106 +
67557
Je5Cudli0e +

04Jdoi00107 +

G0LJuoediddandioluud
0100600101 ¢
S140500172 +

206040
6150000034

6133300106 +

0256000117
@400302153
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0660000113

*PrPre

06000000000020301L000
43604
66200

$130006112 +
0100000101 +
5160600172 +

204 bl
61506000304

9153300106 +
0255u00132 +
ve00G40137
D«00300153
PRSI R TEYAN
0690,00124
C4elGidolee

- + * +

SHX?7

HWRIE

GETNC

NCGOT

MATCH
LOOPM

EQUAL
LOOPE

ETLFN

LFNLA

RJ
SAh
L X
N
RJ
JP
&q
£q
= Q
cq
tQ

B298B0,WRIE
82-B7

6

X7¢x3

SHX7

EID

EIO#1
CHECKC

b

84-87

By 80, NCGOT
03+87
83,86, ERROR
10

7uB+B3

6

X2* X0

GETNC

o

-]

X&*X0

X5=X3
X5,MATCH
85-87
85,80, MATCH
LOOPH

0

GETNC
POSSABLE
36

LY

HATCH
LISTE+85
ERROR
EQUAL
ERROR
ERROR
LOOPE

']

o

80

EQUAL
GETNC
POSSABLE
36

4

MATCH
LISTLB#BS
LFNLB
ERROR
GETLFN
GETLFN
LFNLA

23/08s,73

SET ELEGTRONICS IO
GEY NEXT CHARACTER
EXIT IF CARD FULLY REARD

(X3} = NEXY CHARACTER

MATCH CHARACTERS

RETURN IF MATCH FOUND
RETURN IF NOTHING MORE TO CHE?TK

SEARCH FOR AN EQUAL SIGN

GET LOCAL FILE NAME

PAGE NO.

PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALSB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAaLS
PALS
PALS
FaL e
PALS

2330
2331
2332
2333
2334
2335
2336
2337
2338
2339
2360
2341
2342
2343
236b
2345
2346
23467
2348
2349
2350
2351
2352
2353
2354
2355
2356
2357
2358
2359
2360
2361
2362
2363
2364
2365
2366
2367
2368
2369
2374
2371
2372
2373
23T
2375
2376
2317
2378
2379
2380
2381
2382
2383
2386
2385
2346

<L
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CLOSE
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ABORT
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Sub
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PUNFILE

Ab+y SET
OUTLFN

-B1

=XGETBA
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SENDM
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chdbudigle +
36330
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Jb6ilw
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4335
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S16udL)Zs +

I0ENT

PROGRAM LENGTH

BLOCKS

PROGRAM®

LacaL

ENTRY POINTS

L05bJ1 SENDM

EXTERNAL SYMBOLS

CpPC

TRACE.
SENDM

PNOK

LOQPA

ENDA

INOQUND
L UDPY

tHOB

[x3
SK4
145
G

5%1
L1
1x3
NG

Ly

1x3
w X1
Ix1
5Kk
Ixy
sAZ
4xd
L ¥
31b
S4s

Mea3dan

SENDHM
W2/0LSENDM, 18/ 5TNOM
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ERRM+¢
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ERRM+ L
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1
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X3 ~Xd
X3,ENDA
Xiex?2
LODPA
X3+x4

Y]

XL wxd

X5, INBOUND
1RY- 40,
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x3-xw

X2yt NI
xLexg
LaaurPa

X3 4a

&

Alexl
JRuut
XL4xk

ERRM

wd

LW K}
xiex

e L] AJT

ErmiM

¢3/u8/73

= PROGRAM LETTER

= ERROR COUNT

cREOGK COUNT

In TnE MeS3SAGE

PAGe NJ.

PUT PROGRAM LETTER IN THE MESSAGE

PALS

PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PaLS
PALS
PALS
PALS
PaALS
PaLE
PaLs
PALS
PALS
PALSB
PALS
PALS
PALS
PALS
PALSB
PALS
PALS3
PALS
PALS
PALS
PALS
PALSY
PALE
PaL 8
PALSE
PALS
PALE
PaL3
PALS
PALSY

24538

2459
2460
2461
2462
2463
2464
2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2475
2476
2477
24LT8
2u73
2480
2481
2482
2483
2480
2485
2486
2487
2488
2449
2430
2491
2432
2493
234
2u3s
2496
26937
2498
2499
25

~]
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APPENDIX G

SAMPLE QUTPUT LISTING
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PAL~8 ASSEMBLER - G 11/06/73 23/08/73 11.12.00.
PALS EXAMPLE QUTPUT

gaot
G201
0232
6203
G204

[T

[ Bt
Cug2
063
PEY Y
0405
0606
Gad7?
Goell
OWll
0e12
Jul3
Buln
(L3 &
feib
Dui7
D820

Dkl
gu22
awd
D424

De25
fwlb
pu27
03l
04631
Du32
0433
0434
0435
LX)
0a37
0 b0
J4bl
0 bhe2
Qub3
Dbbh
445
Qusb
Quu?
065C
QuSi

BADEX,
HYMSB,
HVYLSB,
ONE
THO,

HVCR,

CORLSH,

OFLO1,

AJORS,

PAGE A 1

/PAL8 EXAMPLE OUTPUT

HLT

7AGa /MS B8YTE QF PROQUCT

Tds,

7a0g

7d09) /LS 8YTE OF PROOUCT

PAGE

7901

IFNZRY 400-HVYCR <JMP BADEX »

JCA AJIRS /ADDRESS OF HTSV MSBYTE

ROF /FIELD OF HTSV DATA

Tap (5231

0CA OFLOL

TAD I AODRS

0CA HVYMSB /SRAVE HIGH ORDER HTSV

ISZ AJDRS

TAD I ADORS

pCA HYLSSH /SAVE LOW ORJER HTSV BYTE

COF 1)

JMS I 164 /ROT CORRECTION FACTOR

7006

0CA JINE

TAD CIRLSH

oCA TAHO

JMS 1 171 /0ePe MULTIPLY (HTSV)(BETA)I(Ls
ALPHA*T)

CHMA

TAD AJJRS /RETURN ADDRESS TO M5 BYTE

0CA AJIRS /IN CALLING TASK

Ta03 /CHANGE DATA FIELD TO CALLING
PROGRAM

TAD ONE

RAL

0CA OvE

TAD HVLSB

RAL

DCA HVYLSS

TAD AvMNSB

RAL /MULTIPLY FINAL PRODUCT BY 2

DGCA HvMSB

TAD JNE

RAL

cLa

TAD H/LS3

RAL

OCA HvVLSB

TAD 4vMNS3

RAL

DCA I ADORS /STORE MS BYTE OF NTSV

TAD HVLSB

JHP I HVCR /RETURN TO ENG. CONVERSION

667)

§

6L
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APPENDIX H

SUPPORT PROGRAMS

The following programs are available on the CDC 6600
system for the users of the PAL8 assembler at the CRNL Computing

Centre.

ASKPT - Pcad ASCII Paper Tapes

This program reads and converts ASCII paper tapes into
6000 display code on the file TAPES5. The program terminates when
the end of tape is encountered. It may be accessed by attaching
cycle 20 of the permanent file, PDPSUPPORT.

ASKPR - Read MAGNET Format Datatapes

This program reads and converts datatapes written using
the MAGNLET utility intao 6600 display code on the file TAPES5. The
program terminates when a double end-of-file is encountered. It

may bec accessed by attaching cycle 30 of the permanent file,
PDPSUPPORT.

ASKPS - Read PS/8 Format Datatapes

This program reads and converts datatapes written in
P5/8 format into 6600 display code on the file TAPE5. The program
terminates when a double end of file is encountered. It may be
accessed by attaching cycle 40 of the permanent file, PDPSUPPORT.
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