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

par

D.G. Goulding

Resume

PAL 3 est un programme congu pour fonctionner

sur un ordinateur CDC 6600, afin d1assembler 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 resultats sont donnes binairement sur

une bande de papier. On trouvera, dans ce rapport, une

description generals de 1'assembleur et des exemples

specifiques de son utilisation au centre de calculs de

Chalk River.

Ce rapport est une version revisee du rapport

A CL-4128 (mai 1972).
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PALS

A PROGRAM TO ASSEMBLE PROGRAMS FOR THE PUP-8 COMPUTER

by

D.B. Goulding

1. INTRODUCTION

Experience with the PDP8A assembler (AECL-4128)1

established the usefulness of a CDC 6600 program to assemble

PDP-8 code. However, to take full advantage of the 6600's

resources as well as to handle PAL-8 code, the assembler has

been upgraded. So extensive were the necessary modifications

that an essentially new assembler has resulted, which was

added to the CRNL2 CDC 6600 system under the name PALS. 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-reference table.

(b) 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 assembler efficiency or speed.

It should be noted that, as with the PDP8A assembler,

the advantages of using the large computer assembler are

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.

1AECL - Atomic Energy of Canada Limited
2CRNL - Chalk River Nuclear Laboratories
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GL.-vi-.RAL SPECIFICATIONS

Title:

Author:

Version:

installation Date:

Computer :

Compiled Under:

Core Loading
Requirements:

Speed:

Assembly Languages:

Acceptable Input
Sources:

Available Output:

PAL 8

D.B. Goulding

G

11 June 1973

CllC &600

FORTRAN Extended 3.0, OPT=1

55000o
o

Approximately 85 statements per CP
second.

PAL III, 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.
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3. PROGRAM DESCRIPTION

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 INHASH 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

(TAPE5) 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 PASS2.

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 cede opening

bracket or and end-of-record), DECODE is called to calculate

the value of any P.\SS1 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 PASS2;

they are written to the file TAPE20. Before returning for the
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next line, the conditional assembly flag is updated. When

the end-of-program symbol ($) is encountered, PASS1 is termin-

ated by calling SRPL to store the final page limit pointer

values. Control is now passed to PA5S2.

PASS2 also begins by calling SRPL to set the page

limit pointers to their correct values. Throughout the exe-

cution of PASS2, control is determined by the contents of 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, TA?E6. 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 is 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 PASS2. When

an tmd-of-file is encountered on TAPE10, SAP and LSAC are

called to form and write the appropriate cross-reference i^.Vs

to the output file.

When PASS2 terminates, a check is made of the error

count; if errors have been generated, a dayfile message is

issued to the job aayfile by the routine SENDM. The assembler

now loops back to begin processing the next program.
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4. NOTES

Throughout the program description, routines were

referred to without explanation. These routines are described

in Appendix D.

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.
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APPENDIX A "

CHARACTER CODES

ANSCII

Character

A
B

C

D

E

F

G

H

I

J

K

L

M

N

0

P

Q
R

S

T

U

V

w
X

Y

z
0

1-1

2

3

-1

Code

301

302

303

304

305

306

307

310

311

312

313

314

315

316

317

320

321

322

323

324

325

326

327

330

331

332

260

261

262

263

Character

A
B
C

D
E

F
G-

H

I

J

K

L

M

N

0

P

Q
R

S

T

U

V
w
X

Y

z
0

1

2

3

6600

Code

01

02

03

04

05

06

07

10

11

12

13

14

15

16

17

20

21

22

23

24

25

26

27

30

31

32

33

34

35

36

Hollerith

12-1

12-2

12-3

12-4

12-5

12-6

12-7

12-8

12-9

11-1

11-2

11-3

11-4

11-5

11-6

11-7

11-8

11-9

0-2

0-3

0-4

0-5

0-6

0-7

0-8

0-9

0

1

2

3



CHARACTER CODliS (Con t inued )

ANSCI1-

Character

4

5

6

7

8

9

I
it

#

$

%

$

c
*
+

>

-

/

<

>

9

@

[
\

]
+

1

Code

264

265

266

267

270

271

241

242

243

2 44

245

246

24 7

250

251

252

253

254

255

256

257

272

273

274

275

276

277

300

335

334

335

336

Character

4

5

6

7

8

9

4-

A

$
<
-

V

(

)

+

-

.

/

:

>

<

=

>

—i

Space

[
>

]
f

6600

Code

3 7

40

41

42

43

44

71

67

64

53

74

60

66

51

52

47

45

56

46

57

50

63

77

72

54

73

76

55

61

75

62

70

Hollerith

4

5

6

7

8

9

11-8-6

0-8-7

8-4

11-8-3

8-5

0-8-6

11-8-2

0-2-4

12-8-4

11-8-4

12

0-8-5

11

12-8-3

0-1

8-2

12-8-7

12-8-2

8-3

11 -8-7

12-8-6

8-7

12-8-5

0-8-2

11-8-5
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CHARACTHI :ODES (Continued)

ANSCI1-1 6600

Character Code

Leader/
Trailer

Line Feed

Carriage
Return

Space

Rubout

Blank-

Ed!

Tab

Form

337

200

212

2]5

240

57 7

000

207

211

2] 4

Character Code

65

Ignored on input

Hollerith

0-8-5

Ignored on input

Assumed to be end of 1 ine

Space 5 5

Ignored on input

Ignored on input

Ignored on input

Space 55

Ignored on 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.

The following notes apply to each example presented.

(a) The first card is the job control card which should be

punched on a purple striped card, provided for that purpose,

The JOBNAME may be one to seven alphanumeric characters.

The 3*** parameter represents the Computing Centre assigned

branch code. The MT parameter gives the total number of

tape mounts required.

(b) The XXXXXX on REQUEST cards represents the reel number of

the datatape the user wishes mounted.

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

(d) 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 user's

input parameters, which may be any of the following in any

order:
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Parameter

1>XXXX

= XXX

L = YYY

Meaning

U

Electronics Branch identif-
ication is XXXX (maximum
20 characters and must not
be ) or , ) .

Default (if missing)

Electronics Branch
identification is
blank.

Source data found on a file Source data found on
named XXX (maximum of seven the file named INPUT,
alphanumeric characters).

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

Punch binary object code
paper tape.

No paper tape pro-
duced.

Titles started in column 20 Titles started in
column 40 of listingof listing.

List UPDATE identifiers. Do not list UPDATE
parameters.

Should any errors be encountered while cracking

this control card, the message

PALS - CONTROL CARD ERROR

is written into the dayfile and the job is terminated.
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L'Xi-iriPLE 1

SOURCE CRRDS TO BE RSSEMGLED

Example 1 illustrates the basic assembler call using cards

as the input source.
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EXRHPLE 2

PBL9CE=PS8
i RETURNtTRPEl?

PREP.
HTTOCH(PREP,PC]P5UPP0RT,CT°4a)

REQUEST,TBPEKHI , S . XXXXXX NO RING

L

lixample 2 illustrates the control cards necessary to

assemble PAL code written on a magnetic tape in PS/8

format. A description of the support program used is

found in Appendix I.
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EXRMPLE 3

ROUTE,LIST,PN.
PRLSU°TFIPE5,L°LI5T)

PREP.
fiTTBCH CPREP ̂ PDPSUPPORT , CT=20 )

Example 3 i l lus t ra tes a series o£ control cards necessary

to assemble PAL code found on an ASCII paper tape. A

description of the support program used is found in

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

assembly l is t ing printed on narrow paper.
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EXRhPLE 4

«C DECKNRTE

IDENT CORDS

• I D IDNBT1E

UPDOTEfQJ
RECL!EST,aUJPLJHr. XXXXXX NO RING

r

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 PALS 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 fill).

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) .

FIXMRI 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 zero.
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Code Action Taken by the Assembler

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

NOPUNCH 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) .

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

PAGE 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.

PAUSE Ignored by the assembler and flagged *II*.

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

XLIST Ignored by the assembler and flagged *II*.

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

ZBLOCK 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.
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APPENDIX D

PALS SUBROUTINES

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

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

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

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

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

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

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

LSAC Formulates and writes a literal and off-page linkage
cross-reference table to the output file. Called by
PASS2.

PACKA Decodes character strings into 6-bit ASCII and packs
them two characters to a word. Called by PASS1.

PACKI Packs binary words into an output array to be written
onto the binary .object code file. Called, by PASS2 and LSAC.

PASS1 Controls the reading and cracking of the source input
file. Called by PAL8.

PASS2 Performs the actual assembly of the code read by PASS1.
Called by PALS.

PTPUN Fills the binary object code paper tape file. Called by
PACKI.

SAP Formulates and writes a symbol cross-reference table
to the output file. Called by PASS2.

SET Contains the constant lists. Called by PAL8.

SENDM Writes the assembly error message to the job dayfile.
Called by PAL8.
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SORTJT Sorts symbol lists. Called by LSAC and SAP.

SRPL Saves and restores page limit pointers. Called bv PASS1
and PASS2.

RHADCC Reads and decodes the PAL8 control card and sets the
run parameters. Called by PAL8.
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APPENDIX Li

Code

*BE*

*DT*

*IC*

* I I *

*I0*

F

F

F

I

F

*IP*

<IR*

*PE*

*PH*

* P 0 *

*RD*

*UA*

F

F

F

I

F

!ZE*

DIAGNOSTIC CODES

Meaning and Action

Error in literal,
comment.

Rest of record treated as a

Label used more than once,
is ignored.

The second defininition

Illegal character(s) found in the source statement.
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 calculated 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.
code set to $7000 (a NOP instruction).

Binary

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

Error in conditional code bracketing. Rest of record
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 added to the symbol table.

Space for page zero literals and off-page linkages
exceeded. Binary code set to $7000 fa 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.
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APPENDIX F

PROGRAM LISTING
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SUÎROUTINE PASSl CDC 66JJ FTN 7 3 . U - P 3 2 J OPT = 1

13

15

20

25

30

sa

55

10

SC

6C

7u
65

SUBROUTINE PASSl

P3P-8 ASSErtâLER COMMON

COIID^/LlNKS/SYHBitOS^CCiTyPE.FLOC.LP.HftSHFiLOCVILjTPiEOOOEi'lSP
• RAOIX.SFLAGjREFP.eiG.PAGE.LINCPOIiCONA.CPUCiEN,
• ERRC,CSH,FNBfIFQRO,IFNiPROGN,LSPfSTPTREFLP|P4SS
COI-UN/H ARRAY/TABLE (2000 , 2 ) , IPR0G(6 ) ,RE FT A3 C ) J 9 5 ) , I K I ( 2 0 )
CONN3N/PARArtS/ICARO,UPD,ITFLAG,NEB(3>
C0i13N/ERR0RS/ IWIC, IH0T, IH»O, IHRO, IWUA, I -< I I , IWIP : 1HIR , Ii«IQ , I H ' E :

• XHPE.IHBEiIHPH
COH1ONi'USEOrt/MrtSKE,MASK\/( HASKL ,HAS<S. HASKT
COIMdN/CONST/IN, OUT, A S 8 . I T , BOUT ,VF.HN,ASKI 1 ( 6 3 ) , I C I 63) ,

• I N O P C ( 1 0 6 ) i I O ( l Ù 6 ) , S T Y P E S ( i l )
CO113M/SPACE/Zi>AGE<2) , P * G E * ( J l , 2 J ,LSAtft<16132,Z) , SORTT( 1300 t ,

IMAGE(86) ,OPT(63) ,L lNE(15 i

INTEGER

INTEGER CST ,DFLAG,STC,CCT .PASSIF
INTEGER CONAC,CONAO,CONACH

(86R1)
FORMAT (5X,«PARITY ERROR ON OISK - JOB ABORTED»)

PASS = 1
FN3 = C
CALL SRPL(O)
ECOQî = RADIX = NE3(3) = IFORO = CCT = a
CO>(A; •-• CONAO = CONA = CONACN = Û

REAO(IN,1> ( IMAGE(J) ,J = 1 , JPD>
I F (EOF( IN ) ) 9000(60
LP = CST = 0
CCT = CCT t 1
DO 65 I = l » 1 5
L I N E ( I ) - u
F L 3 C = SFLAG = STC = OFLAG = LAaF = I T C - P A S S I F = L A S T B
L I N K . = 1
O P T ( L ) = LOC
CO^A = CONA • CONACH

, I YPE
80 CAuL Î E T F L D

GO TD ( Ï O û , 2 U i i , 3 0 0 , < » C 0 , 5 J 0 , 8 0 0 , 5 J O , 8 u O , 9dO

: SET >4 EH O R I G I N

' l û O P A S S I F = 1
SFLA3 = -777B
GO T3 80

23/09/73

PALB

PAL8
PAL8

PAL6
, PAL8
PALS
PAL8

PAL8

p a i •

ril.0

PALB
PAI.8
PALS

P ALE
PSL8

PALS

P1LS

Pt. L 0
PAI.8
PALd
PAL8
PftLS
PAL8

PAL»
PALS

PAL6
PALB

PALS

PAL5

PAL8
PALS
PAL9
PAL8
PAL8

PALS
PAL8
PAL8
PAL8
PAL8

PALU
PAL8
PALS
PAL8

PAL8
PAL8
PAL8
PAL8
PAL8
PALa
PAL8

PAL8

PAL8

PAL8

PAL8

PAL8

11.09.37

kT
1.8

k<i
50

51
52
53
5i»
55

57
5d
5 9

3Û
61

62

63

Si»
65
6b

&7
66

&S
70
71
72
73
7k
75
76
77
78

79
80
SI

82
83
8<t
35
06

87

as
89
90
91
92
93

9<t
95

9b
97

98

99

i: 5
ui

PAGE



200 LAdF = 1
CALL HAS>H2,SYHBJ
I F m S H F . t J . 2 l L I N E ( l ) = I K 3 T
GO TD 80

J Z OH M • N T

1UÙ L = - f • 1
I F C O N A C . E a . 6 l GO TO 309
0 0 J ) S I P = L ( 7 2
I F < I M A G £ ( L P I . E a . l R > ] GO TO 6 8 0
CONTINJE
LL = L » 2
I F ( < C C T . G T . 1 1 . O R . I F L Q C . c T . l l ! -.0 TO U l i i i
0 0 310 K = L i L L
I F ( ( IMAGE<K> . L T . 3 3 B ) .OR. (1HAGE<K) . i t . " . I B ) I GO TO 3 1 5
N E 3 O ) ' S N I F T ( N E B U ) , 6 > . O * . IMA^ECK)
GO TD 3 2 0
L = - L - K • 1
0 0 3 1 3 K = 1 , L
N E B t S I = S H I F T ( N E B ( 3 ) , 6 ) . O S . 5 5 D
0 0 3 3 : K - 1 , 6
I P < 0 i ( K ) = J
0 0 3 3 0 L = 1 , 1 5
LP = LP » 1

3QS
308

310

315

31«
320

3 3 0

IDJH = 1R
I F ( - P . L f . 7 2 ) IDUM = IMAGEtLP)
I P Ï U J I O = SHIFT (IPROG(K) 16) .OR
GO TJ LUOO

I F L A = o iooooooooonoos
SV13 = 5V«a.AND.7777B
SFuAi = SFLAS * 1
OFLAi = 0

5TC » 1
= S»MB.OR.IFLA

I F (EOS.EQ.i ) ) BO,1000

530

C
SID

105

ST; =

SHB3L

CALL HASH(3,SYMS)
GO T3 I51U,52OFS95),HASHF
SY1B3L ADOEB OK ALREADY THERE
I F . a = ZOaOUOuODOOOOB
GO n t>ai
PSEJOO OPERATION CODES

ÏAL = 1 - OCTAL
VAL = i - FIELD
VAL = 5 - 1
VAi « 7 - PAGE

VAL - Z - DECIMAL
KAL = 1. - 2
VAL = 6 - EJECT
VAL - 8 - TEXT

I/O 8/ 73

PAL8
PAL8
P1L8
PAL6
PALB
PALS
P A L 8
PAL8
PALS
PALI
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PALS
PALS
PAL6
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL 3
PALS
PAL6
PALS
PALS
PALS
PALS
PALS
PALS

1 1 . 0 9 . 3 7

1 1 S
U 3
I t »
105
10 b
10 7
10 8
10 9
110
111
112
113
111.
I I S
l i b
117
I I S
119
120
121
122
123
121.
125
126
127
12S
129
130
131
132
133
131.
13 5
13 b
137
136
139
l<<0
1*1
1*2
l '*3
I".".
1<.5
11.6
1 W
1<>S

1 < I 9

150
151
152
153
1S<.
1ST5
156
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SUiROJTINE PASS1 C3C FTN

175

lao

165

190

195

2,, 3

2J5

210

215

2 20

I F ( t P . t i T . 7 2 ) GO TO
I F U H A G E U P ) .EO. . ITSH) iO TO 5 b j
I F <IMAGE(LPI . E Q . l R i > GO TO 80J
I T : » I T C • l
I F ( I T ; . E ; . I > CO TO 5S<»
OPT(STC*i) - SHIFT(0PT(STOl> ,61
IT: = ;

55<. O P T I S T : * 1 ) = O P T ( S T C * 1 > . O R . ( A 5 K I I ( IMAGE I L P 1 1 . A N D . 77B>
I F ( I T : . G T . J ) GO TO 552

ST: = 5TC f 1
OPT(3 I = OPT(3) • 1
O P K s T C t l » = j
GO TD 552

560 I T : = ITC • i
I F ( I T : . E Q . 2 > O P T ( S T C t l ) = SHIFT < OPT < S T O 1 > ,6>
GO T3 5<«5

C PAiE
5?5 PASSIF = 2

"F ( r L O C . N E . l l GO TO 6U03
: F ( E O S . G T . J ) I t 13 0 , 8 0

c :: BL O : K
600C PASSIF = i

I F ( 3 T C . 5 T . J » GO TO Ô^ÛO
I F ( E O S . G T . J ) IDOL.aO

C IFDEF
6053 O P T ( l ) = 0

GO TD 6110
G I F N Q ï F

6100 O P T I l ) = 7 7 7 7 8
6110 CALL GETFLD

I F ( ( T I T P E . N E . 5 ) . O R . ( N S P . M E . l ) ) GO TO 6<«U0
CA.L H A S H t l . s r i i B )
I F U H A S H F . L T . 6 ) .OR. (HASHF .GT .9 ) ) GO TO 6 W L
PASSIF = 5
O P r i 2 ) ^ 0
I F M A 5 H F . G T . 7 ) O P T ( 2 ) = 7 7 7 7 9
ST: - i
I F ( E O S . G T . O ) 6 1 . 0 0 , 8 0

C IFlZiO
6140 0 P H 1 I = C

GO T3 6210
C IFNZ*O

62fli OPTU» = 7777S
6210 OPT»») = LOC

S T : = l
PA5SIF = 6
SFtfti = -777B
IF COS.GT.O) 01.00,81,

C OTDRS
6250 PASSIF = s

I F ( 3 T 3 . i T . 0 1 GO TO 6"*00
IF i IFO^J.Ea .J ) GO 10 6i»00
I F D O = 15
SF.Ai = -7773
T ' t ô U3 . GT . 3 ) 61(0 0,80

23/US/7J

PAL8
PAL8
PAL8
PAL8
PALB
PALS
PAL6
PAL8
PALS
PALB
PAL6
PAL8
PAL8
PAL 8
PAL8
PALB
PAL8
PAL8
PAL8
PALS
PALS
PALS
PALS
PAL8
PAL8
PAL8
PALS
PALS
PALS
PAL8
PAL8
PALS
PAL8
PALS
PAL8
PALS
PALS
PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PAL8
PALS
PALS
PALS
PALS
PAL8
PAL8
PALS

1.1.0 9 . 3 7

212
213
21<<
215
216
217
218
219
220
221
222
22 3
22d
22 5
226
227
228
229
23D
231
232
23 3
23".
235
236
237
238
239
2<tO
2<»1
2<>2
2d3
2<t'(
2"»5
2<>6
2!*7
2KB
2<<9
250
251
252
253
Z5<«
255
256
257
258
25°
Zf.C
261
262
263
261»
2&5
26(

PAGE



SUBROUTINE PASS1 COC 6f>0-: FIN 13.L-P2Zi

225

230

235

2*5

2 50

2 55

2 60

2 65

2 7B

275

6300 COMTINJE
I F ( 5 T C . G T . a i GO TO 6<»C0
Cfl tL GETFLD
I F ( C T Y P E . L T . " . ) . O R . ( T Y P E . G T . 6 ) ) SO TO 61.00

opr <3> = I T C = 2
SF.Ai - SFLAG • 1
S T : = it
CALL P4CKA (<*,i.)
GO TD 5>»5
FILENAME

6350 CONTINUE
I F ( 5 r ; . G T . a ) GO TO 6'«OO
CALL GETFLO
I F l ( T Y P E . L T . i . > . 0 R . ( T Y P E . G T , 6 ) > GO TO &<»0L
O P T I 2 ) = 0 6 Q O d u 0 0 0 0 0 0 2 1 3
OPT ( 3 ) = I T C = <t
S F . A i = SFLA3 • 1
ST3 = 6
CH.L P A C K A C . , 6 )
CALL GcTFLO
I F ( ( T Y P E . E Q . 3 ) . O R . ( T Y P E . E d . 1 0 ) ) GO TO 6 3 7 5
I F ( N S P . G T . U GO TO SitOD
I F ( ( T Y P E . N E . 7 ) . O R . < I M A G E ( L P ) . N E . 1 R . ) ) GO TO 800
CALL GETFLD
I F ( S S P . G T . J ) GO TO 6"tC0
I F ( ( T Y P E . L T . i » > . O R . ( T Y P E . G T . 6 ) ) GO TO 6<.H0
CA.L P A C K A ( 7 , 2 )
I F ( T Y P E . E Q . 3 ) 3 0 0 , 5 ^ 5
L I ^ E C l ) = I W I P
GO r: BO5
OPERATION COOES
I F L A = 750U00G000liuGO
GO T3 i»01

6375

6<«00

C
595

Z SPECIAL CHARACTER
j

6U0 SY19 = I H A G c ( L P )
IF
IF
I F
IF
IF
I F
I F

5YHB.EQ.1R. )
SYHB.EQ.IRO
5YMB.EQ.1R) )
5VHB.EQ.1RM
5TiB.£Q.lR])
SYna.Ea.lRO
SYMB.EQ.1R>)

IF (5YHQ.Ea. lRM

GO
GO
GO
GO
GO
GO
GO
GO

TO
TO
TO
TO
TO
TO
TO
TO

610 IFLA = 300000000QIJOQB
GO T3 i*01

620 IF.A = itG^ODJuOa
SYH3 = LOC
GO T3 m , l

C OPEN 2URRENT PAGE
630 LAST3 = 1R)

5 Y 1 :1 = LOC

OOC B

62 U
630
66 0
650
66 0
6 7 0
630
690

LITERAL

3 / 0 8 / 7 3

PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
P&L8
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALB
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALB
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PAL8
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS

11.09.37

267
26B
269
27D
271
272
273
27<.
275
276
27 7
278
279
280
281
282
2S3
281.
285
2S6
28 7
286
289
290
291
292
293
29<t
295
Z-ib
297
298
2 9 9
300
301
3b 2
3U3
3b <.
Ju5
316
307
3 J 6

309
310
3 1 1
312
313
31" .
315
316
317
318
319
320
321

PAGE



SUBROUTINE PASS1 CUC 66JJ FTN OPT =

280

285

2 93

295

300

650

65&

66G

663

665
668

670

310

3 15

320

325

3 30

GO TD 655
OPiN ?6GE ZE^O LITERAL
LASTJ = 1ft]
Sr-ia = 1£IC3
i. INK- = SHIFTILINKL,61
I F <(LINKL.ANO.77B)>NE.U) 30 TO 663
LIN<- = L INKL.OR.( (STC*2I .AND.77d)
OO T3 obB
CLOSE L ITERAL
COvlTlNJE
I F i i Y H B . E Q . L A S T B ) GO TO 6&5
L l N E ( l ) = I r fBE
G3 TJ 3 J 5
S Y i 3 = LASTO = u
I F . A = HQOuOUJCOOeODB
GO TO < t d
CONA: = CQNAC • 1
I F C O N A . G T . J ) GO TO 70
I F C A S S 1 F . E Q . 5 ) GO TO 672
I F ( 3 A S S 1 F . N E . 6 ) &O TO 70 5
K = ?
S T ; S 5TC * 1
CALL DECODE ( < , S T C l i R E T U R N S ( 7 0 5 , 7 0 ? , 7 L , 5)
I F ( L I N E (2 ) . G T . O I L I N E ( Z ) - 7 7 7 ? 3
O P r ( J ) = L I N E ( 2 )
COMTINJE
I F ( O P T ( l ) . E Q . O P T i l l ) G O T O 7 u
CONA3 = CONAO
CONA;H = l
60 TD 7\j
CONTINUE
I F ( 3 O N A C . E 3 . 0 ) GO TO 7 0 5
I F CONAC.NE.CONAO) GO TO 582
C0NA3H = - 1

672

680

682 COHI\; = CONAC - 1
EOS » 1

GO n itoo
C ANSCII CODE GENERATION
690 LP = LP + 1

IF (-P.GT.72) GO TO 80D
SYMB = ASKIKIMAGECLPJ 1

692 LP - LP * 1
I F ( t p . L E . 7 2 ) &O TO (80u ,

*IC(IMAGE(LP11
EO5 = 2
GO T3 t»00

696 EOS - 1
GO TD itOO

696 LP = L? - 1
&O T3 1.0C

; EN3 DF A3S£13Lr COOE

703 CONTINUE

a , B J U , 6 9 8 , 6 9 8 , 6 9 6 , 8 1 , 0 , 8 1 1 0 , 692) ,

ii/08/73

PAL8
PALS
PAL6
PALS
PALS
PALft
PAL8
P-iLa
PAL8
PALB
PAL8
PAL8
PALS
PAL8
PAL8
PALS
PALB
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PAL5
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALB
PALS
PALS

, PAL8
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALB
PAL8

Il.u9.37

322
323
321*

325
326
327
328
329
330
331
332
33 3
3ik
335
3? 6
337
33 6

339
3i«ti

3m
3i(2
3<<3
iit't

3t»5
3i»6

3it7
Ji.8

3<t9

350
351
352
353
351.
355
356
357
358
359
36C
361
362
363
361.

365
366
367
368
369
37C
371
372
373
371.

375
37 t

PAGE



SU3RQUTINE PASS1 COC FTN OPT = l

335

3 50

3 55

J6D

3 65

I F C C O D E . E Q . b ) GO TO lOuO
I F CJONAC.EQ.O) GO TO 1DDO

7G5 L I N c ( l ) = IWPH
GO TD »D5

C

c ILLEIAL CHARACTER

c
800 LINE(l) = IHIC

C TURN OFF ALL FLAGS AND TREAT THIS CARD LIKE A COMMENT

805 OFLAS = SFLAG = STC = PUSSlF = LINKL = D

EOS = 2

GO TD 1020
c
C OEFI<UTION
c

9 0 0 D F ^ A S = D F L A G + 1
I F < ( O F L A G . G T . 2 ) » O R . ( O F L A G . M E . F L D C ) ) GO T o 3UQ
sr; = STC • I
O P T ( S T 3 t l ) = SYMB.OR.l l j i l i iQOOOOUsjOUiJB

920 S F ^ A i - - 7 7 7 a
GO T3 80

; WRITE L I N E ANO/OR TASLE O\ 3 i s <

100C CONTINUE
I F ( D F L A G . G T . O ) GO TO 8DJ
I F C O N A . G T . C ) STC * SFLAG = P A i S l i
I F ( P A S S 1 F . G T . O ) GO TO kjQO
I F (5FLAG) 3 0 0 0 , 1 0 2 0 . 1 1 ) 2 5

1025 CONTINJE
I F { . O 3 . L E . 7 7 7 T B ) GO TO 1C15
L O i = 7 7 7 7 3
L I N E ( I ) = 1HPO

I = L I N E ! 1) , OR. LOC
= S H I F T ( ( L O C . A N O . ' 6 J 0 B ) , - 7 »

LOC LOC 3 P T < 3 ] - 1

. / fcOC'B) , - 7 }

3 75

3 83

385

IF < I T : . G T . j )

K - 3 1
I F l L O i . L E . 7777B) K = SHIFT ( (LOO .

l i ,2? ' CONTINUE
I F I I P A G E N . E Q . K ) GO TO 1J 29
I F (CPAGEN.EQ. i l ) 2 P A G E U ) = 1 7 7 3
I F (3P&GEN. j T . Q ) P A G E R I C P ^ i E N . l t = 2 ] i, 4 *C PA ,
CPAGEN = CPAGEN *• 1
GO T3 1 0 2 7

1029 CCMHNJE
I F (CPA&EN.GT.Q) GO TO .U 22
I F ( . o ; . G T . i P i i E ( l ) ) Z P A i t ( l ) = LOC
GO T3 1023
CONTIMJE
I F ( . O C . G T . P A G E R ( C P A G E N , 1 ) > P A i c S ( CPAGEN, i )
LOC = L3C t i.

1779

1022

lu2S
LOC.

l O 2 i CST = ; S T f 1
I F ( i T J . G T . j ) L I N E ( 2 ) - - L l N K L

23/C 8/73

PAL8

PALS
PALS
PALS
PALS
PAL6
PALS
PAL8

PALS
PALd

PALS

PALS
PALS

PALS

PAL8
PAL8

PALS
PALS
PAL8
PALe
PAL8
PALS

PAL8

PAL8
PAL8

PA IB
PALS

PALS
PALS
PALa
PAL8
PAL 8
PAL3
PALS

P4L8
PALS

PAL8
PALS

PALS
PALS

PALS
PAI.8
PAL8
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS

PALS

PALS
PAL6

11.-9

377
37a
379
38C
381

38 2
333
38>»
385

336

367

388

389

390
391

392
393
J9<»
29 5

396
397
396

399

"»uL

'•Ol

kZZ
ku3

tls
i*t b

<»a7
t u8
I,i9

"tlQ
W l
*12
1,13
1,11,

"*15

1,16
^17

!,18
fl9

<»21
!*,£ 2

1,2 3

'<2't
H2 5

•»2 6
"•27
<<2 8
1*2 9

V31
*i31

PAGE



SU3R0UTINE PASS1 COC FTN OPT =

393

3 95

400

1 .10

1.15

1.25

1.30

1.35

I F O S T . E Q . l ) GO TO 1 0 3 5
I F ( 5 T C . E Q . J ) GO TO 1 2 1 0
LI1 * 2
GO T3 1 1 9 5

1 0 3 5 DO 1 0 3 C I = 1 ) 7 2
I F UM4GE1I ) .NE.1R ) GO TO 1Q<»C

103C COMTINJE
1GM K = J

L l i * 3
IF (uABF.tQ.u) GO TO 107j

1C5 CCmlMJE
IF <tM»&Ed).£a.lR»t GO TO 1060
K = < • 1
I F < < . L E . 1 3 > GO TO 1C5C
LIU - L I r t » 1
K = I

1050 L m ( L I H ) = SHIFT(LINE(LIM) ,6».OR.IMft&E11)
I = I » 1
IF ( I . G T . 7 2 ) l l O O i l d . 5

1061. « = < • 1
LIME1LIM) = SHIFT«LlNE(Llli) , 3) .OR.lRi
M = ( U - K ) » b
LINE(LIM) = SHIFT (LINE (LIM) ,H)
1 = 1 * 1
DO 1365 K = 1,7-2
I F ( IMAGE(K) .NE. IR ) GO TO I i 6 8

1065 CO-JTINJE
GO ra i i 5 o

1068 I = <
1C70 L l H = L IM •• 1

K = ]
1 = 1 - 1

IF ( £ . G T . 7 i ) GO TO HOD
I F ( IHAGE(I ) .EQ.1R/ I GO To 1500
K = < • 1
I F < < . L E . U > CO TO 1C80
L I 1 - LIM * 1
K = 1

1C80 LIME(LIH) = SHIFT(L INE(L IM) ,6 ) .OR. IMAGt< I )
GO Xi 107$

1501) COMFMJE
I F <<,EQ.Jl GO TO 1550
I F K . c Q i l C ) GO TO 15<»9
M = ( 1 G - K C 6
LI*E IL IM> = SHIFTILINE(LIM) ,M)

15».9 L I 1 = LIM * 1
1550 CONTINUE

I F ( . I M . E H . 5 ) LIM = 6
I f < ( ITFL4G.NE.1RT) .AND. IL IH .LT .6 ) ) LIM s 6
K = I
L l ' J c t L I W ) = IMAGE(I)
I F ( . I H . N E . 8 ) GO TO 1 5 6 0

GO 1600

23/08/73

PALS
PALS
PAL8
PAL8
PAL6
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PAL6
PALS
PALtt
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALo
PALS
PALU
PALS
PALS
PALS
PA L6
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALtt
PALS
PALS
PAL8
PAL8

11 .v9

<»3 2
kll
itik
<*35
1.36
W7
<»36
<t39

• .» t l
Ki»2
h^i
<»(><.
^5

W7

<»t>9
<»50
i»51
1.52
t>&3
i»5i.
1.55
".S6
<»57
<«58
1.59
t b u
i»61
•.62
>»63

<>&5
<«&&
<>67
1.68
<>69
1.7S
i|71
"•72
1.73
1*71.
i*75
Wfb
i»7 7
1.76
1.79
1.8 i
1.S1
1.B?
I.B3
1.81.
1.85
1)66
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SUBROUTINE PASS1 CDC &60u FTN V3.G-P320 OPT

1.50

it 55

1.60

1.70

1.75

i. 80

".85

1.95

1 5 6 0 I = £ » 1
I F ( I . S T . 7 2 ) GO TO 1 1 0 0

1 5 6 5 K = < • 1
I F ( K . L E . 1 0 ) GO TO 1 5 7 0
Llrt = LIM «• 1
K = I
I F ( L I M . E Q . S ) GO TO 1 6 0 0

1 5 7 0 L I N £ ( L I H ) = S H I F T C L I N E ( L I M ) , 6 ) . O R . I M A G E ( I )
GO T3 1 5 6 0

1 6 0 0 CONTINUE
I F < < I + 9 > . G E . ? 2 ) GO TO 1 5 6 3
KK = I • 9
00 1610 KKK = I .KK
LL = KK - KKK • I
IF IIMAGE(LL).EQ.1R ) GO T3 162il

161C CONTINUE
K = 1
GO T] 1 5 6 5

162C DO Ibli KK = I , L L
163i , LINE(LIM) = S H I F T ( L I N E ( L I M ) , 6 ) .OR . IMAGE ( KK)

M = ( l a - ( L L - H - 1 ) ) » 6
LINE(LIH) = SHIFT(LINE<LIM),M)
1 = LL
L I 1 = LIM f 1
K = j
GO T : 1 5 6 0

1 1 0 0 CO'JTIMUE
I F ( K . E Q . u ) . O R . ( K . E Q . l j ) ) GO TJ 1 1 2 j
M = 1 0 - K
DO 111Q 1 = 1 ,M

1 1 1 0 L U E t L l M ! = SHIFT ( H N E ( L I M ) , 6 ) . O R . i R
112C K - - I M

DO 1 L 2 5 1 = 1 . K
KK = K - I » l
I F ( ^ I N E ( K K ) . N E . I O H ) GO TO 1 1 5 J

1 1 2 5 L H = L I N - 1
1 1 5 0 ITA = I T S - ii

I F ( J P O . E a . 7 2 ) GO TO l l b d
DO 1 1 6 ; I = 7 3 , 8 2

1 1 6 0 ITA = S H I F T ( I T A , 6 ) . 0 R . I M A G E ( I )
0 0 1 1 6 5 I = 8 3 , 9 6

1 1 6 5 I T S = SHIFT ( I T S , 6 ) . O R . I M A G E ( I )
I T 3 = SHIFT ( I T B . 3 6 )

1 1 6 8 C D ^ T I S J E
IF ( L I M , G T . 8 ) GO TO 1 1 7 0
L l i = l u
GO TO 1 1 9 0

1 1 7 0 I = . I M
i l 7 5 K » I • 2

L H £ ( K I = L l N E ( I )
1 = 1 - 1
IF (I.^T.8) 10 TO 1175
LI1 = LIM » Z

1190 LlNE(9) - ITA

23/08/73
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PAld
PAL8
PALS
PALS
PALS
PALS
PAL8
paid
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PAL8
PAL8
PAL8
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PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PAL8
PALS
PALS
PALS
PALS

I l . v 9 . 3 7

<»8 7
1.8 6
<»S9
i*9D
<»9i
1.92
<.93
".9«.
•.95
1.96
".97
i.98
i.99
5C0
5 L 1

5i.2
50 3
5u k
5 U 5
536
51 7
5 L B

5u9
510
5 1 1
512
513
51<i
515
51b
517
518
519
52U
521
522
523
52"t
52 5
526
52 7
526
529
53D
531
532
53 3
53 <t
53 5
536
537
538
539
5*0
5".l
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LINE(U) - na
1195 HRIT£(ASa) uIM

(LINE(LL) ,LL = i

500

505

510

515

520

525

5 3 0

535

5<«0

5 H 5

550

120G
IF (STC.ea .u l GO TO 1210
S T ; = sre • i
W R I T £ ( I T ) STC
W R I T £ ( I T ) < O P T ( L L ) , L L = 1 , S T ; >

1210 CONTINJE
I F < £ : O Q E . G r . O ) GO TO 95J 0
i o n 170.5;) ,EOS

H R I T i t O U T . U )
C SOMETHING REALLY rlRONG - QJIT HERE

9GJi CA.L EXIT
C
9500 CA.. SRPLC1I

REWIND AS3
RETURN

300C CONTINUE
IF (3T:.EU. J) SO TO 1320
K = 2
IQEF4 = OPT (2) .ANO,MASK!/
IO£F3 = 0
I F ( ( O P T ( 3 ) . A N D . 7 7 g O U Q a D J u . 3 u O B l . N E . 1 Oi, 00 U0 QuGGO J C B> &u TO 3100
I 0 E F 3 = OPT ( 3 ) . A N O . M A S K V
K - 1

3 i o c s r ; = S T C * 1
OPT < <) = O P T ( l )
0 0 3 1 Z u I - l i l t )
H - - I fJKL.AN0.779
I F ( i . L T . K ) rt = K
I F (<H*1> .&T.STC) GO TO 3 i 5 5

3110 CALL OECOOE(1,STC).RETURNS(3155,3155,3155)
I F t t . E Q . K ) GO TO 313Q
CA.L CALCL(OPT(M),LINE(2) ,5)
I F U A L . E Q . J) GO TO 3155
O P r M I = u l ^ : OlOOOQJQQOa.QR.i/AL

3120 LIM<. = SH lFT(L lNKL , -6 )
GO T3 3155

3131. VAL = LINE(2)
L I N K 2 ) = STC = 0
CALL HASHCt.IOEFA)
GO TD ( 3 1 6 J ,3170) ,HASHF

3170 L I N E ( I ) = IHRO
3l6» I F <I0EF3.EQ.G> GO TO 1020

CA.L HA'jH<<« ,IDEFB)
GO T2 ; i u 2 . ,3190 ) ,HASHF

3190 L H E Q ) = IHRD
GO T3 1C2Q

315E L H E H I = IHUA
L f ) t ( 2 ! = STC = 0

S/U8/73
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PALB
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PALS
PALS
PALS
PALB
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PALB
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PALS
PALS
PALB
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PAL8
PALS
PAL8
PALS
PAL8
PAL8
PALS
PALB
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALB
PAL8
PALS
PALft
PALS
PALS
PALB
PALS
PALB
PALS
PALS
PALS
PAL8
PAL8
PALB
PALS
PAL6
PAL8
P1LB

11.1,9.37

51.2

51.3
51,1,

51.5
51,6
51.7
51.8

51.9

550
551
552
553
551.
555
556
55 7
558
559
560
561
562
563
56 li

5b 5
566
567
568
569
57S
571
572
573
571.
575
576
577
5?e
579
580
581
582
5B3
5Bi»
5B5
5S6
597
586
589
59:
591
591"
593
55',

5- b
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555

5 60

5 7J

5 75

5 85

5 93

5 95

b Li 3

40JC CONTINUE
I F (STC.GT.u) GO TO 4050
GO T3 ( 4 0 1 u , 4 u l 5 , 4 0 2 0 , 1*015, 4 0 2 5 , 4U25) .PASS1F

4(ilC L IN£(1> = IWIO
GO T3 4999

«015 LOa = (LOG.AND.76138) * 20JB
I F (wOC.GT. 7600B) 4025 ,4225

4CZG L l t E ( l ) = I W I I
GO T3 4999

1.025 L l S E U t = IHIP
1.999 LI^1E(£) - u

GO T3 102!,

<»c5j ST: = STC • i
00 <O7G I = 1.10
H = -INKL.AND.77B
I F ( (M+D.GT.STC) GO TO kiiZ5

4CI6J CALL DECODE ( M I S T C ) iRETURNSCtOas,4025,<»j25>
I F d . E t l . l ) GO TO 1.0 8 0
CALL CALCL<OPT(M),LINE(2I ,5)
I F ( V A . . £ a . b ) GO TO i<025

oiuuuviooooiioan
LINK. = S H I F T ( L I N K L p - 6 )
GO T3 1.0 25

<»OSQ STC = Q
GO i

kidi. L O : = L I N E ( 2 )
GO T3 1Q2Q

, ' < ( J 2 5 I ' > C 2 5 ) , P A S S 1 F

I F ( L I N E C 2 ) . G T . 3 7 B ) GO TO 1.275
L O ; = S H I F T ( L I N E I 2 ) , 7 )

1.225 L I N E ( 2 ) = LOC

GO T3 1 0 2 0
i«275 L O : = O P T ( l )

GO T3 1*0 2 3
1.300 CO^TIMJE

I F ( L I N E ( 2 ) . E t l .a > GO TO - .020
I T ! = L I N E < 2 )
0 P r ( 2 ) = J600u>JOOCOOQ123
0 P T ( 3 ) = I T C

sr; = 2
GO T 3 1 1 ) 2 5

". i .0o O P T C ? ) = 0 6 O L O 0 a 0 0 0 a 0 1 7 B
O P T ( 3 ) = S H I F T ( ( L I N E 1 2 ) . A N D . 7 7 j j f l ) , - b )
O P T i S ) = O P T I 3 ) . O R . 3 0 0 B
O P r C * i = L I N E C 2 ) . A N D . 7 7 B
S T ; = 3
GO T 3 U 2 D

3 / i i8 /73

PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
P4L8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PALS
PAL8
PALS
PAL8
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS

1 1 . - 9 . 3 7

597
598
599
6J0
6 i-l
btlZ
bu3
6 C
6u5
6^6
6K 7
6u8
6C9
61D
611
612
613
61 <•
615
616
617
61 8
619
62 C
6 2 1
622
62 3
62<»
62 5
626
62 7
62 8
629
631.
631
632
63 3
blk
63 5
636
63 7
638
63 9
64 0
61.1
6<.2
64 3
64<t
645
646

PAGE 11
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SJ3<0JTINt PA3S2 I3C fa6D0 FTN V3.0-P32J OPT = 1 Z3 /08 /73

15

20

25

(.5

50

55

25

50

1C5

SJ3OJTINE P4SS2

P3P-8 ASSEMBLER COMMON

C Oi-ON/LINK 3/Sf MB,EOS, WCCTYPEiFtOdLP.HASHF.LOCUAL.TP.ECOOE.NSP,
• RADIX,SFL6&,REFP,BIC,PAGE,LINC,POI,CONA,CPAGEN,
• £RRC,CSM,FN3,IFOR0,IFN,PR0GN,LSP,STP,REFLP,PASS
COiM3N/HA4RAY/TAaLE(200J,2) , I PROG (6) ,R£FT A3C.U95) , I K I ( 2 0 )
COiM3N/PARAM5/ICARD,UPD,ITFLAG,N£B(3)
COI'ON/ERRORS/IHICIHOT.IWPO, IW*D, I r fU f i , IWI I , IWIP , IWIH , IH IO , IWZE,

• IHPE.IHBE.IW^H
CO1M0N/USEUH/MASKEiMASKV,MASKL>MASKS,MASKT
SOIIJN/CONST/IN.OUTiASB.IT.aOUT^ERN.ASKIKfcSl , I C ( 6 3 ) ,

• INQPCUC6),10(106).STVPES411)
COiH0N/SPACE/ZPAGEt2) ,PAGER (31 ,2 ) ,LSAYE (16 ,32 ,2 ) , SORTTU9u0) ,

• IMAGE(B6> ,OPT(63) ,L INE(15l

RA0IX,UPD,REFTA3,REFP,0UT,AS3,B0UT,VERN,ASKII,
3IC.P AGE, SFLAG.ZPAGE, PAGER, uPAGEN.ERRC.CS.i, FN8 ,POI ,
CONA,PROGN,STrPES,WCC,ECOOE,SORTT,srP,ReFLP,PASS

INFEiER TS,PaUi.ST

(A5,Jit,2)(>0i| )2X,AS l5Alll>5X,Alii>Ait)

F0R1ST (5X,»PARIT» ERROR ON DISK - JOB ABORTED*)
FCm&T C«6X,3Al>j)

PASS = 2
RErflMD IT
PAiE = S F L A G = PQUEST = L I » 4 t < l ) = FN6 = POI = S IC = CSM = 0
CO1** = LSP - u

CALL S R P H 2 )
ILH = IRH = L2UUB
00 25 I = 1 , 1 5
CA.L PACKK J,2 , ILH, IRH)
I ' - jHi23

ERRC

225

CA^L P»CKI (1 ,2 , ILH , IRH)
CALL HEAD
LlME( l ) = LINL(l) .AND.MASKt
I F U I s l E ( l ) . E Q . o ) GO TO 1 J 5
IF ((LINE(l).NE.IMII) .ANQ.(LlNEd) .NE.IWRD) ) ERRC
IE3 = L
I F (L INC .GT .53 ) CALL HEAJ
REAQ(ASB) LIM
I F (£3F(ASB>) 9 0 0 0 , 2 0 0
REAJIA5B) ( L I N E ( K K ) , < K = 1 , L I M )
LL = 13
I F ( L I M . L T . 1 3 ) LL = LIM
I F ( . INE.12I ) 5 a U , 1 0 0 0 , 2 2 5
CCNTI >Jui.
I F < s auEST.GT. . ) GO TO l u U j

1/08/73
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PAL6
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PAL8
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PALB
PALS
PALS
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1 1 . U 9 . 3 7

64 7

6<.9
651/
651
652
653
65<»
655
656
65 7
656
659
660
6 6 1
6 6 2
663
66 <•
665
666
6 6 7
668
669
67 0
6 7 1
6 7 2
673
67<»
675
676
677
678
6 7 9
68C
6 8 1
682
683
681t
6 8 5
666
6B7
68 B
689
69 D
6 9 1
6 9 2
693
69<f
695
696
697
698
699
70 0
7^1
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6J

65

75

85

ICO

5oO

6G2

612

650
675

690

7t0
750
a u t>

S53

S80

885

900

ILH = SHIFT ( ( L I N E < 2 > . A N 0 . 7 ? a U 8 > , - 6 1 . 3 R . i * i . B
I « H = L I N E ( 2 > . A N D . 7 7 B
CA-L P A C K I ( l , u , I L H , I R H )
GO T3 l G u i i
REALMIT) LIM
I F (EOF( IT ) ) 1JG.6UC
REAO(IT) (QPT(l<K) ,<tC=l,LIMI
LLL = LtM
LISK. = -LINE(2>
LO: = L I N E U ) .ANO.HASKL
QO 6 j j I = 1,13
TS = LINKL.ANO.77B
I F <(TS+1).GT.LLL> GO TO 675
CAii. 3ECOOE(TS,LLL) , RETURNS ( 20 u J , 7J 3 , 63 u )
I F (TS.EQ. l ) GO TO 80J
CA.L C»LCL(OPT<TS),LINE(2),5)
I F ( i /AL.GT. j ) GO TO 6".O
I F (CPAGEN.EQ.O GO TO 612
LHE<1> = (LINt( l ) .ANO.MAS<L) .OR.IWPE
GO TD TSli
L I ^ £ ( 1 ) = (LINE(l ) .AND.HASKL).OR.IWZt
GO T: 750

(jiiiCdoocoooaoaa.oft. VAL
< . = SHIFT(LINKL,-6)

L I M E U ) = <LINE(1) .ANQ.MAS<L I . OR. IKBE
GO T3 75C
CO^TIXJE
I F (CPAGEN) 6 .2 ,612
LI^£<1) = (LINE!11.AND.HASKL).OR.1MIK
LINEI2 I = 7dUv3
K = - L
I F ( . L . G T . l u ) « = 1J
W R I T E ( O U T , 2 ) L I N E ( l ) , ( L I N E ( J ) , J = l , K )
L IM : - LINC • i
I F ( . L . U E . 1 0 ) GO TO 850
W R I T E ( O U T , n ( L I N E ( J ) , J = 1 1 , L L )
L » C = uINC • 1
COMTINUE
I F (=QOEST.GT . ; ) GO TO 8dO
ILH = SHIFT ( ( L I N E ( 2 ) .AND. 7?dD9) , - 6 )
ISM = L I N E ( 2 ) . A N 0 . 7 7 6
C A . . P A C K I H , 2 , I L H , I R H )
COMTINUe
I F ( I L C . E Q . J ) GO TO 1JC
LO; = L l N E U ) .AND.7777B
L I M E I 1 I = L I N E I I I . A N O . M A S K E
IF i.lHt 11) .EQ.0) GO TO 885
I F t « L I N E t l l . N £ . I H I I ) . » N O . ( L l N E t l ) . H E . I W R D ) » ERRC = ERRC • 1

11J

00 i?S I - l . I E C
I F ( L I N C . G T . 5 3 ) CALL HEAD
L I M t l l l = LOC = LOC » 1
I F ( . O C . L E . 7777B) GO TO 9i,5
LO; - 7 7 7 7 3
L I S £ ( 1 ) = IHPQ.OR.LOC
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7C2
7u3

7J5
7J6
70 7
7.8
70 9
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72 0
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721.
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73 C
731
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731.
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71.2
It 3
7*<>
7t5
7t6
71.7
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71.9
75 D
751
752
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755
756
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120

125

133

135

905
9U

92J
925

875

E R < ; = L R R C * 1

SO r j ( 9 1 0 , 9 2 1 . ) , I £ T

L I ( t ( 2 l = :
SO TD 925
L l ' J £ t 2 » = OPT ( I * i » ) .ANO.rtAS<L
rfRITE(OUT,2) L I N E ( 1 ) , L I N E ( 1 ) , L I N E < 2 )
LIMC = LINC «• 1
I F ( S J U E S T . G T . o ) GO TO 875
I L H = SHIFT C L l N E < 2 ) .AND. 7 7 J L 3 I , -fat
I W = L I N E ( 2 ) . A N D . 7 7 B
CALL P A C K I ( 1 , 2 , I L H , I R H >

30 TD 11)5

i o o : K = - L
I F ( L L . S T . 1 J ) K = l u

WRITE ( O U T . J I L I N E U ) , < L I N E . < J I , J = i
LIMD = L INC • 1
I F ( L L . L E . l u ) GO TO 100
rfSITE(OuT,7> ( L I N E ( J ) , J = 1 1 , L L !
LI-4C = L I N C • 1
CO TD l u c

2C0U L I N E ! l ) = j
SO TD ( l u u t ,1GJO

2 0 5 .

150

155

16J

165

, 2 1 0 J ,

2u05 CALL LSAC
FN3 = a r t l F T ( O P T ( 3 ) , - 3 ) . A N D . 7 3
CALL S R P H 2 )
I F ( . I N C . C T . i ) CALL HEAO
I F ( ^ Q J t S T . G T . j ) GO TO U O J
CALL PACKK J , 1 , O P T ( 3 ) ,OPT <i») )
GO n l u u .

201D CO^TINJE
I F ( ^ a u E S T . i T . C ) GO TO i ; a i i
CA.L P A C K I l l , 2 , 0 P T ( 3 ) ,OPT ( i . ) )
GO n louu
L l ^ E ( l ) = I W I I
3 0 TD j k t !
K = ^L
I F ( . L . G T . l w ) K = l u
W R I T E ( O U T , 3 ) L I N E ( 1 ) , 1 L I N E ( J ) , J = 3 , K )
I F ( . L . L E . i . l GO TO 50
W « i r E ( 0 L » T , 7 ) ( L I N E ( J ) , J = 1 1 , L L )
3 0 TD 50
PQJS.5T = 1
GO TD l d n ,
PQJ£3T = U
GO TD l i lOu
IET = 2
L I ^ E ( 2 ) = OPT(i«) .ANO.MASKL
GO T3 2-»SJ
I t T = 1
L I M £ ( 2 ) = :
^ I M i ( l > = O P T ( l )

22i)li

2225

23/J 6/73
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757
758

759
760

761

762
763

76"»
765
766
767
768
769
770
771
772

773
771.
775

776
777
778

779
7S0
781
782
7S3
78<.

785

786
7S7
786

789
79C
791

792
793
79H

795
796

797

79S
799

8LC
Sul
8.2

8. 3

3i.'<<
8.5

8.6
SO 7
8uS

8.9

61C

811
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SJ3R0JTINE PASS2 CDC FTN V3.J-P32.I OPT =

175

133

185

190

I t : = OPTU) - 1
GO TD 8GQ

8 jOJ HRIT£(OUT, i»)
: SOMETHING REALLY WRONG - QUIT HERE

CA.L EXIT

30OJ C f t . . uSAC
CALL SAP
ILH = S H I F n < C S r t . A N O . 7 7 C J 3 ) , - 6 >
IRH = CSM.AN0.773
CALL PACKK j | 2 i l L H r I R H )
ILH = IRH = L 2 ' . J B

00 5 , 2 5 I = 1,10
5 J 2 5 C A . L PACKK J f 2 , I L H , I R H )

ILH = IRH = i . , ,B
< - j

IF ( 3 I C . G T . J ) K = 5 - BI3
K - < * ( 2 U - P 0 I » * 5
I F ( < . L T . 2 - ) K = K • I C J
I F ( ( K . A N O . l ) . & T , C ) CALL P 1 C K I ( j , 1 I I L H , I R H )
K - S H I F T ( K , - l )
DO 5 , 5 . I = 1,K

5D5j C A . L P A C K I ( j , 2 , I L H | I R H )
RET
EN3

ii/ll/71

PALd

PALS
PALS
PALS
PAL8
PALS
PALE

PALS

PAL8
PAL8

PAL8

PSL8

PAL9

PALS
PALS
PALS
PAL8

PALS
PALS
PAL8
PALS
PALS

PALS
PAL8

PAL8

PAL8

11.. q

91£
813
dll»
815
816
817
dlS
819
820
821
822
323
321.

82 5
926
617
iii
82 9
330
831
83 2
833
83<t

835
S36
i37
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SU3R0UTINE CALCL CDC 6600 FTN I/3.0-P32U

10

15

20

25

3D

35

50

SU3R0UTINE CALCL(IL,IV,1HT)

PJP-8 ASSEMBLER COMMON

CO1M:tN/LINKS/SYNB(EOS,NCC,TYPE,FLOC,LP,HASHF,LOC,VALtTP,ECOOE,NSP,
* RAOIX.SFLAG.REfP.BICPAGE.LlNCPOI.CONA.CPAGEN,
* ERRCCSM.FNa.IFORCI^N.PRQGN.LSP.STP.REFLP.PASS

COM.1DN/HA<RAr/TABLE(2aOU,2) , IPROG ( 6 ) , REFTABU095) , I K I < 2 0 )
C01M0N/PARAMS/ICAR0,UPD,ITFLAG,NEB<3)
CO*MON/ERRORS/IHIC,IHOTtIWPO,IHRQ,IWUAt I H I I , I M P , I W I R , I H I U , I W Z E

* IWPE,IH3E,IHPH
COH«JN/USEOM/MASKE,HASKV,HASKL,MASKS,NASKT
COMMON/COMST/IN,OUT,ASB.IT,BOUT,VERN,ASKII(63),IC(63>,

* IN0PC( l ( i 6 ) ,10 (106 ) ,STrPES<l l )
CONH0N/SPACe/ZPAGE(2>,PAGER(3l,2),LSAVE<16,32,2),SORTT(19uO),

* IHAGE(8&> ,QPT(63) , H N E t l S I

INT£3ER SVMa,EOS,TYPE,FLQC,TABLE,HASHF,KAL.TP,OPT,
* RAOIX,UPO,REFT A3.REFP.OUT,ASB,BOUT,VERN,ASKII,
* BIC,PAGE,SFLAG.ZPAGE,PAGER,CPAGEN,ERRC,CSH,FNB,POI,
» GaNA.PROGM^STYPES.MGC.ECOOE.SORTT.STP.REFLP.PASS

CPAGEN = SHIPT( ( IL .AN0.760J3) , - ? )
I = SHIFT(IK,6).OR.CPA&EN
I F ICPACEN.EQ.O GO TO 50
VAL = PAGER(CPAGEN,2> - 1
I F (3AGER(CPAGEN,l).GE.tfAL> VAL = D
CALL HASHIIHT.I )
I F (t/AL.EQ.J) RETURN
I F ( i /AL.ea. (PAGER«CPAGEN,2)-1)> PA&ER (CPAGEN.2) = VAL
RtTUiN
VAL = ZPAGE(2) - 1
I F (ZPAGE(l).GE.VAL) VAL = Q
CALL HASH(IHT,I>
I F (^AL.EQ.U) RETURN
I F (I/AL.EQ. (ZPAGE(2) -D) ZPAGEI2) = VAL
REflKN
ENQ

23/08/73
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PALS
PALS

, PALS
PALB
PALB
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PALB
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL6
PALB
PALS
PALS
PAL8
PALB
PALS
PALS
PALB
PALS
PALB
PALS
PALS
PALS

11.U9.37

838
S3 9
8"tO
8<fl
8<«2
8<t3
8<t<<
81,5
8 ".6
81.7
8* 8
8". 9
S5D
851
852
853
85<»
855
856
657
858
859
860
861
862
563
86<»
865
866
867
866
869
870
871
872
873
87 U
875
876
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SU3R0UTINE OECOOE CDC 660J FTN V3.0-P320 OPT =

13

15

35

2 0 0

SU3R3UTINE OECOOEU.L) ,RETJRNS(M.1,NN,Oa>

P3P-8 ASSEMBLER COMMONP3P-8 ASSEMBLER COMMON

COIfiaN/LlNKS/SYMB.EOS.WCCTYPE.FLDCLP.HASHF.LOC.VAL.TP.ECOOE.NSP
• RADIX,SFLAG.REFP.BIC,PAGE,LINC,POI,CONA,CPAGEN,
• £RRC,CSH,FNB,IFaRD,IFN,PROGN,LSP,STPtREFLP,PASS
CO1i3M/HA*.RAY/TAaLE(200d,2> ,IPR0G<6> ,RtFT A3 (*ii35l , IKIS2U)
C0MN3N/PARAMS/ICAR0,UP0,ITFLAG,NE8(3)
C0M*3N/ERR0RS/miC, IHDT, IWP0, I r fRa , IWUA, IH I I , I«P , imR, IWIQ, IHZE,

* IHPE,IHaE,IMPH
CO«HDN/USEDM/MASKE,MASK\/, MASKL.MASKS,MASKT
COMHON/CONST/IN, OUT, ASB, I T , SOUTHERN, ASKIH63) , IC(63) ,

• INOPC(lUb),10(1061,STYPESU1>
COiH3N/SPAC£/ZPAGE(2),PAG£*(31,2),L5AVE(16,32,2),SORTT(19U&)•

* IMAGE<86),OPT<63>,LINE(15)

INTEiER SYM3,EOS,TYPE,FLDC,TABLE,HASHF,YAL,TP,OPT,
• R&OIX ,UPO,RF.FT AB.REFP, OUT, ASB, SOUTHERN, ASKI I ,
* alC,PSG£,SFLA>i,ZPAGE,PAGER,CPAG£N,ERRC,CSM,FNa,POI,
* CONA.PROGN.STrPES.HCCECOOE, SORTT,STP.REFLP,PASS

300

55

THISL,G1,G2,OT

LIMc(2l = HRII = INB = Gl = G2 •- QX - 4
IPM = 1
THISL = OPT(JI.AND.7777B
JJ = J • 1
00 1300 I = JJ,L
ICD0-: = SHIFT((OPT(I).ANa.77Q0:Uu(i(iCi00J0a) ,21.1
I F (ICODE.EQ.U) GO TO lOufl
GO T3 (100 , 200,300,400,500,600,70Q,100a ,"»00a) ,ICOOE

NUMBER

VAL = OPTID.ANO.MASKL
GO T3 21/uQ

SY13DL

IHOS3 = OPT(I).AND.MASKV
CALL HASH(1,INORO)
IF (SASHF.GT.7) RETURN NN
IF HASHF.EQ.5) RETURN MM
GO TD 2000

SPECIAL SYMBOL

I S : = 0PT(I ) .AN0.77B
I F ( ISC.Ea . lR* ) IPM = 5
IF (ISC.EQ.1R*) IPM = 2
IF ( ISC.ta. lR-) IPH = 3
IF (ISC.EQ.IRi) IPM = i»
IF ( IS: .EQ.l^t) IPM « 6

23/&B/73

PALS
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PALS

, PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAI.8
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PAL8
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PAL8
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PALS
PALS
PALS
PALS
PALS
?AL8
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PALS
PALS
PAL8
PAL6
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PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8

1 1 . Z 9 . 3 7

877
676
879
88C
SSi
S82
383
88 <t
885
886
887

sss
SS9
890
S91
892
893
B9i»
895
896
897
898
899
90 C
901
9*2
9i3
93 <•
9u5
9 0 6
91.7
90 6
9k 9
910
911
9 1 2
913
91<t
915
916
917
916
9 1 9
92 0
9 2 1
922
923
9 2 *
925
926
92 7
928
929
93 0
931

PAGE
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SJ330JTINE 0E30DE COC 6buu FTN V3.0-P320 OPT=1

60

65

70

75

IF (ISC.EQ.lRS) IPM = 7
GO TD 399

C
C I H I 3 LOCATION ( . )
C

<tu0 1/ftL = 0PT(I).ANO.MASKL
GO T3 2Q(iO

5 u O I F ( ( O P T ( I ) . A N O . 7 7 7 8 ) . G T . u ) I N 8 = ̂ i i
G O T3 9 9 9

C PSJEDO OP CODE

600 VAL = O P T ( I ) . A N D . 7 7 B
I F ( K A L . G T . 1 9 ) RETURN NN

LITERALS

I F ( ( OPT ( I ) .ANO.MASKL) . E a . u ) O P T d l = 0
GO T 3 i O b l

OP C3DE

85

1G3

105

110

700

750

8tO

825

8<«[i
Z

850

6 63

- OPT(I).AND.MASKV
SA,. r(ASH(l,IWORO)
iO TJ (750iaOCi650i900),rtftSHF
ME"(O?Y REF OR FLOATING POINT INSTRUCTION
IN5 - I/AL
IF ( I . i T . J J ) RETURN NN
MRII = 1
IPrt = 5
iO T3 999
GROUa 1 INS T»"T.T IONS
CONTINUE
I F ( I . E Q . J J ) GO TO 825
I F ((( /AL.EQ.720GB).AND.(G2.GT. 2)1 GO TO 8i»j
Gl = 1
I F ( ( 3 l . E Q . u ) . O R . ( G 2 . & T . O ) . O R . ( O T . G T . 0 ) ) RETURN NN
I F (UAL.AN0.16B) .EQ.fl) GO TO 2Jub
I F ( U I N E ( 2 ) . A N D . 1 6 B ) .GT. j ) RETURN rtN
GO TJ 20JO
I/A. = 76008
GRDU» 2 INSTRUCTIONS
IF ( I . E S . J J ) G2 = 1
I F <( i i . G T . j ) .AND.(L IN£(^) .EQ.7^J( ,3 ) ) GO TO 860
I F ( ( G l . G T . u ) . O R . 1&2.EQ.Jl.OR.(OT.GT.O) ) RETURN NN
GO n 6 7 .
51 = :
G2 = i

3 73 C
INEI2) = 763uB

Z3/Q8/73
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PAL6
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PAL8
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PiLB
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PALS
PALS
PAC8
PALS
PALS
PALS
PALS
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PALS
PALS
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PALS
PA L6
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PAL8
PALS
PALS

11.US.37

932
933
93 <»
93 5
936
937
938
939
940
9<<1
9<*2
9<>3
9<t<*
91.5
9<»6
9l«7

91.8

949
950
951
952
953
95".
955
956
957
958
959
960
961
962
963
96<<
965
966
967
968
969
97C
971
972
973
97<f

975
976
977
97 6
979
98 0
981
982
983
984
985
gat
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SUBROUTINE OECOOE COC 660J FTN 12,*-Pi2t) OPT = 1

115

12J

125

130

135

150

900

2 0 0 :
230C

2100

2150

22l)j

2<fOJ

260J

2 7 0 J
25Q3
9 9 9
lCOu
1QU1

105:

1075

K - J lL .AM0.17uB
I F K.ECUQt SO TO 20.3(1
I F U K . E Q . i j a ) .AND. < <LINE(2) .AND.17GB).EQ.a)> GO TO 2GL0
IF U L I N E ( 2 ) . A N D . i 7 J B ) .Ea .108) RETURN NM
I F (( L I N E ( 2 ) . A N D . 1 6 0 8 ) . E i . i ) GO TO Zu&£
I F HLINE<2) ,AND.1GB>.NE.(VAL.ANO. loB)> RETURN NN
GO TD 20CS
OTHERS
CONTINUE
IF U I - J J l .NE.OT) RETURN MN
OT = OT + 1
IF ( D T . E Q . l ) GO TO 2C00
I F ( (LINE(2).AN0.777ua>.HE.<VAL.AND.777L3)> RETURN NN

SO 1} (210J I 22ta ,2300 i2 '»J0 .215u,260U,270d) ,IPM
I/AL - I J O J J B - VAL
50 T3 22G0
CONTINUE
I F ( t R I I . G T . C ) RETURN NN
LIM£(2) = LINE(2> .OR.I/AI.
GO TO 25Cu
L I ^E (2 ) = (L INE(2) • VAL) . ANO.MASKL
GO TD 2500
LINEI2) = L INE(2I .AND.VAL
GO T3 250C
UINEC2) = IL INEI2) • VAL).ANO.MASKL
GO TD 2500
LINE(2) = (LINE(2)/VAL).ANO.MASKL
IPl i = 1
OPT(I) = 0
CONTINUE
CONTINUE.
IF (LINE<Z>.GT.7777B) RETURN NN
IF M * I I . E Q . & ) RETURN
I = LINE(2).AND.1778
IF ((LINE(2).ANn.76'JC3) .EQ.Q) GO TO HOC
I F UTHISL.AN0.76CI.B) .EU. tLINE(2) >ANU.76jtB) ) GO TO 11/75
IF ( IN8.GT.J) RETURN NN
CA.L :ALCL( fHISL,LINE<2) ,6)
IF (VAL.EQ.J) RtTURN 00
IN3 = "+L. 0 B
I = / A L . ANDi177B
I = I .0R.2ua8

I . 0 R . I N 3
INS.OR.I

I -

EN3

23/0B/73
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PAL8
PALS

1 1 . L 9 . 3 7

987
98 8
989
99 C
991
992
993
99<t
995
996
997
998
999

lliuO
ion
Iuo2
lj u3
13u<(
ISiS
1J06
let. 7
iaos
10C9
iaic
1011
1012
1013
lfli".
1«15
1J16
1017
ills
1&19
1020
1021
10?
ID 3
\< Ih
.tizs
1626
1027
1U28
1029
1J3J
1031
1032
1033

PAGE



SJ330JTINt GETFLO

1J

25

5J

C
c
c
r
c
c
c
c
c
c

c
c

ICO

125

bbJu FTN rf3.C-P.J2ii

?3P-8 ASSEHdLER COMMUN

C0113N/LIN<S/SYMB,EOS,HCC,TYPE,FLOC,LP,HASriF,LOC,VAL,TP,ECOOE,NSP,
• «AaiX,SFLAG,REFP,aiC,PAGE,LINC,POI,CONA,CPAGEN,
• Ef{RC,CSM,FNa,IFORO,IFN,PROGN,LSP,STP,REFLP,PASS
CO-t13>J/H ARRAY/TABLE ( 2 0 0 0 , 2) , IPRGulb) ,REFTA3(i»J95) , I K K 23)
CO1fUN/PARA1S/ICARO,UPD,ITFLAG,NEB(3)
OOi1JN/ERROi<S/IHIC,IMDT, I HPO, IWRD»IrfUA> I W I I , I W I P , I W I R , I H I O , I W Z E ,

CQ1i3N/USEaM/MASKE,MASKV,rtASKL,MASK$,MASKT
COMH3N/CONST/IN,OUT,ASB,IT,aOUT,\/EKN,ASKIItfa3) , I C ( b 3 ) ,

• I N Q P C < l U 6 J , I 0 l l 0 b > . S T Y P E S t l l )
C0113N/SPACt/ZPAGE<2> , PAGER (3 1,2) , L S A V E ( 1 6 , 3 2 , 2 ) , S O R T T ( 1 9 i 0 1 ,

• IMAGEC86J,0PT(63) ,L INE(15)

I NT £ i i ^ srM3,EOS,TYPE,FLJC,TABL£,HASHF, VAL,TP,OPT,
• RAOIX,UP0,REFTA3,REFP,0UT, ASB,BOUT,VERN,ASK1I,
• 3IC,PA&E,SFLAG,ZPAGE,PAG£R,t,PAGtN,ERRC,CSM,FNB,POI,
• COMA, PROGN.STYPES, WCCt-CODd.SORT^STP^EFLP, PASS

• VALUES

* 1 =
• 2 -
• 3 =
• «« =
• 5 -
• b -
• 7 =
• B =
» 9 =

• ic =

OF TYPE

ORIGIN
LABEL
COMMENT
NUMERIC
SYMBOL
SYMBOL
SPECIAL
ILLEGAL

UPON EXIT •

FIELJ (RETURNtO IN THE CORRECT SASE)*

BEGINNING WITH A NUMERIC CHARACTER) •
CHARACTER •
CHARACTER •

DEFINITION *
TERMINATOR •

FL3C = FLOC • 1
SYM3 = EOS = NUMB =
LP = LP + 1
I F t . P . G T . 7 2 ) GO TO
GO TJ (9C0u , l u ^

• I C U M A G t (LP) )
NSP = NSP • 1
GO T3 ICC

TYPE = NSP =

6JU0
! ,3l /ui i ,31Du ,3l5U,l25»

ll-au TYPE = S
SY13 = IMAG£<LP)
we; = i

1U5- LP = LP * 1
IF (.3.GT.72) 30 TO 8003
G O T ) I 9 D 0 t , 1 C 7 S , 1 0 7 5 , 1 5 1 J , 1 5 2 U , i 5 3 5 , 1 5 3 5 , 1 5 3 5 , 9 U U J , 9 C C J , 1 5 3 5 ) ,

• I C d i A G E ( L » ) )
1075 COVTISJL

2J/Q8/73

PALB
PALB
PALB
PALB

, PALS
PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALB
PAL8
PALB
PALS
PALS
PALB
PAL8
PAL8
PAL8
PALS

PALS
PALS
PAL8
PALS
PALS
PALS
PALS
PALS
PAL3
PALS
PALS
PALS

PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS

PALC
PAL3

PALS
PALS
PALS
PAL8
PALS
PALS
PALS

11.G9.37

103<«
1035
1036
1037
U 3 S
1039
1J»»C

10*1
1JI.2

lu't't
lu'tS
10O6
lu"«7
Iu48
10<»9
1J5O
1U51
1052
1053
105<>
1055
105b

U57
1056
1059
lu6D
1061

ia&z
1063
U 6 U

1065
11)66
1U67

1068

1069
1070
11)71
1072
1073
1074
1075
1076
1077
1078
1079

ioec
1UB1
1J62
1063
108*
1085
1086
1087

lose

PAGE



SU3R0JTINE GETFLD IDC 66J.' FTN V3 .0 -P32J OPT = 1

60

75

85

90

105

U J

I F U C C . E Q . 6 ) GO TO 1050
we; = nee <• i

ICttC SY13 - SHIFT(SYrtB,&>.OR.IMA&ElLP>
GO n 1U5U

C
1513 CONTINUE

I F (-LDC.NE.1) GO TO 9u0u
TYPE = 2
RETURN

1525 CONTINUE
I F UYPE.NE.5 ) GO TO "JliOJ
Tr=>E = 9
RETURN

153u SY13 = SHIFTISYN8,12>.OR.NJHB
1535 LP = LP - 1

RETURN
G

2U0u NU13 = IMAGE(LP) - 33B
SY-13 = IMAGt(LP)
WC3 = 1
I F ( ( RADIX. E3.G) .AND. ( ( I r t A i E l L P I - 3 3 3 ) . 5 T . 7t I GO TO 2l l iu
TY^E - •>

2C5J CONTINUE
I F {NJ. i8 .GT.7777B> CO TO 2ll ) i .
LP = LP V 1
I F C .P .GT .72 ) GO TO 80UJ
GO T3 ( 9 0 0 u , 2 1 2 5 i 2 C 6 G , 9 J j 0 , 9 0 G o , l 5 3 a , 1 5 3 G , l 5 3 U ) 9 U J 0 > 9 i l G 0 . l 5 3 u ) ,

• I C ( I i 4 6 E t L P > )
2 U 6 J HC3 = WCC • 1

I F ( W J C . G T . ' * ) GO TO 2150
I F ( ( S 4 0 I K . E Q . 1 . 1 ,ANO. { ( ! > 4 & S £ ( L P > ' 3 3 B > .GT . 7 ) ) GO TO 215, i
SY13 - S H I F T < S Y M B , 6 ) . O R . I M A G E ( L P )
I F « * A O I X . G T . « ) GO TO 2 J 7 5
NUi3 = NUMB»8 t ( I M A G E ( L P ) - 3 3 S )
GO T3 2U5G

2075 N013 = NUME
GO T3 2u5ti

210b T Y 3 t = 6
GO TJ 105u

2 1 2 5 ucz - K : C «• i
2151, TYPc = fa

GO T3 1 0 8 L

3C.00 T * 3 E = 7

3u5b TYPE = 1
R E f J i N

3100 T ^ £ = 3
5 0 T2 8 D O I

3 1 5 ; EC3JH = 1

5 u 0 o t O 5 = 1
8 i 0 y t O S = L O S • 1

l' 'trPi.Ei.ui TTPt - u
<EI J<S

• ( IMAGE(LP) -33B)

2 3 / 0 8 / 7 3
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PAL8
PAC8
PAL8
PALO
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PAL8
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PALS
PALS
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PAL8
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PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PAL8
PAL8
PAL8
PALS
PALS
PALS
PAL8
PALS
P/SL8
PAL8
PALS
PAL8
PSL8
PALS
PALS
PAL8
PAL8
PAL8
PALS
P1L9

1 1 . . 9

1389
1J9C
1091
1092
11)93
109*
1095
1096
1097
Iu98
1099
1 U L
l l u l
111/2
Ilu3
HOW
110 5
11C 6
l l u 7
IILS
11C 9
l i l t
1111
1112
1113
111 i*
1115
111b
1117
1118
1119
1121.
1121
1122
1123
112*
1125
1126
1127
1120
1129
113D
1131
1132
1133
113"t
1135
113 6
1137
1138
1139
1 1 * :
l l ^ l
M O
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SU3R0JTINE HASH CDC 6 6 J J FTN OPT=1 2 3 / C 8 / 7 3 1 1 . . 9 . 1 7 . PAGE

10

15

25

35

SU3RJUTINE HASH(IE,srr lN)

P3P-8 ASSEMBLER COMMON

CO1H0N/LlNK3/SYMB,t0S,WCC,IYPE•FLDC,LP,HASHF,LOC,VAL,TH.ECODE,
* RAOIX,SFLAG,R£FP,aiC,PAGE,LINC,POI,CONA,CPAGEN,
• E I < R C , C S M , F N 3 , I F 0 R 0 , I F N , P R O G N , L S P , S T P , R E F L P , P A S S

C0MM3N/H ARRAY/ TABLE (2 01,0 > 2) , I PROG (6) ,Ri:FTA3(<tu95) , I K I ( 2 g )
CO1M3N/PARAMS/ICARO,UPO,ITFLAG,NEB(3>

M T » i O f ~ T U r t f - T , i r » i J

NSP

IHPE, IHBE, I r fPH

C0M10N/C0NST/IN,OUT,AS0,IT,30UT,VERN, A S K I K 6 J ) , IC(6?) ,
• IN0PC(106) , I 0 ( l u 6 ) (STTPESd l )

CO1*3N/SPACE/ZPA&E(Z>,PAGcR(31,2) ,LSAWL(16,32,2) ,
• 1MAGE(86),OPT(63)

INTE3ER SYM J , EOS, TYPE, FLJC,TABLd,H.
• RADIX, UPD, REFT Ad, REFP,O'.
• BIC-PAGF.SFIAi i .7PAir .PAt

ÔS , TYPE , FLJC, TABLD, HASHF, VAL , TP , OPT ,
II X, UPD, REFT Ad,REFP,O'JTi AS3,B0UT,VERN,ASKII,
,PAGE,SFLAG.ZPAGE,PAGER,2PAGEN,ERRC,CSM,FNd,POI,
IA.PROGN, STYPES,WCC,ECODE,SORTT,STP,REFLP,PASS* CONA

INTEGER SS,S*MN

FORMAT (5X,»SYM30L TA3LE FJLL - JOB ABORTED*)

- TABLE LOOK-UP
AD3 LASEL <• LOCATION

- ACID SYMBOL » LOCATION
AOO DEFINITION * VALUE

- AOO LITERAL •• LOCATION
- AOO OFF-PAGt REFERENCE <• LOCATION

OF HASHF UPON EXIT
1) 1 = ME-1 , REF. OR FLTING. POINT INSTRUCTIUN

I = GROU3 1 IMiTRJCTION

IF
IF
IF
IF
IF
IF

IE
IE
IE
IL
IE
IE

VALUES

(IE

= i
= 2
= 3

= <•

= 5
= 6

OF
=

( IE

( IE

= 2)

= 3)

( IE = i»)

Hi
( I I

5)
61

OTHE* OP CODES
PSEUOO OP COJE
LA3EL
SY135L

U N J E - I N t O i r . i B D L
NOT FOUND
LA3EL ADDED
A L ^ i A J f OidQ
STM3JL AUJED
PSUE3O OP CODE
0° C30E

U E F I s I T I O ^ AUOCLD
REDEFINITION
LITERAL 6 jJE,J

t 3DJED

PALS
PAL8
PALS
PAL8

, PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALfl
PALS
PALS
PALS
PALS
P A L S
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PALtt
PALS
PALS
PAL*
PALd
PALS
PALS
PALS
PALS
PALd
PALd
PAL8
PAL8
PALS
PSL6
PALS
PAL9

11.50
1151
1152
1153
115".
1155
1156
1157
1158
1159
116 0
1161
1162
1163

1165
1166
1167
l l b S
1169

1171
1172
1173

1175
1176
1177
1178
1179
USD
1181
1182
1193

1135
1186
1187
1188
1169

1192
1193
119t
1195
1196
1197
1198
.1199
12L0
12.1
l i j t
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SU3RDUTINE HASH CDC FTN \Z3.0-P32; OPT =

65

75

85

95

ICO

105

110

SS = SHIFT ( SYHN,2<.)
RS = SYM.N
IU = RS/17<>1.U
ia = ID»I7I.I
lUi =• 5YMN-IQ + 1
GO n ( 1 0 0 , 9 0 0 . 9 0 0 , 9 5 0 , 9 5 0 , 9 5 0 ) , I t

1C J IR = IRk
I F ( ( T A B L E d R . l ) .ANO.MASKS) .EQ.SS) 30 TO 2d
IVK - TABLE ( I R , 2 ) .AN0.MA5KL
I F ( I S R . G T . j ) GO TO 130
HA5Hr = 9
RETLKN

2uG y/A. = TA8LE <IR,1> .ANO.MASKL
IT» = TABLE ( I R i l ) .AND.HASKT
HASHF = 9
IF ( I T P . E H . S T r P E S U ) ) HASHF = 7
I F ( I T P . E a . S T Y P E S l Z ) ) HASHF = 6
I F ( I T P . E d . S T Y P E S O ) I HASHF = 8
I F ( I T P . E Q . S T r P E S ( 7 ) ) HASHF = 5
I F ( ITP .EH.STrP£S(RJ) HASHF = 1
I F ( ITP.EQ.STYPES19) ) HASHF = 2
I F I I T P . E Q . S T Y P E S ( U ) ) HASHF = 3
I F ( I I P . E Q . S T Y P E S ( I D ) HASHF = <•
RETURN

9U3 IriVA. = LOC
GO TD 10CC

950 IHYA. = t/AL
lCu: I H I / A L = I H V A L . O R . S H I F T ( F N B ^ l ) .OR.SHIFT (PASS,18)

IF CONA.GT.a) GO TO 1175
101C IR = ISR

IF (TA3LEU*,1) .EQ.B) GO TO 15uJ
I F ( (TABLE( IR i l ) .AND.MASKS) .EQ.SS) GO TO 2J0L

1025 IRR - TABLE<IR,2) .AND.HASKL
IF { I « . G T . O ) GO TO lfllO

105i TP = TP - 1
IF ( T P . L T . l ) GO TO 3000
I F U A a i E U P . l ) .NE.0 ) GO TD 1 0 5J

l l f l i TA3L£<TP,1) = SS.OR.STYPES(IE).OR.IHVAL
TC3L£<IR>2) = TABLE(IR|2>.OR.TP
TA3Li (TP,2) = SH IFTUR.12 )
I F ( S F L A G . G E . J ) CALL LINK ( T P . 1 , IE)

1175 HA5Hr = 1
RETURN

2Q0J IT? = TABLE ( I R , 1 ) .ANO.MASKT
I F ( I E . G E . 5 ) GO TO 220D
IF ( t E . E Q . x ) GO TO Z05D
IF (ITP.EQ.STYPES<7)> GO TO Z11U
DO 2; iE I = 8 ,11
I F ( ITP.EQ.3TYPES( I ) ) GO T3 21011

201C CONTINUE
IF (ITP.EQ..STYPES<5> ) GO TD 1J25
IF ( tTP.EQ.STTPES(6)) GO TO 1025
I F (5FLAG.GE.0i CALL LINK( IR«2»IE)
I F ( I t . E Q . 3 GO TO 1175

2 3 / 0 6 / 7 3

PALS
PALS
PAL8
PAL8
PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALe
PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALfl
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS

1 1 . 0 9 . 3 7

120 «
120 5
1ZC6
12U7
120 8
1 2 J 9
1210
1211
1212
1213
121<t
1215
1216
1217
1216
1219
1220
1221
1222
1223
122it
1225
1226
1227
1226
1229
1230
1231
1232
1233
1231.
1235
1236
1237
1238
1239
12dO
12"t l
12<>2
12<t7
12V*
12<>5
12<>6
121.7
12". 8
12(<9
1250
12S1
12S2
1253
1251.
1255
1256
1257
1258

PAGE



SJ330JTINE HASH CDC 661JD FTN V3.0-P320 OPT*1

115

120

125

130

135

I F ( ITP.NE.STYPESI3) ) GO T3 2025
TA8LEUR,1) = SS.0R.STYPES<2>.OR.IHVAL
GO T3 1175

2025 HASHF = 2
RETURN

2100 HASH- = 3
I F ( IE .EQ. .2 ) GO TO 2Q25
RETURN

211D VAL = TABLEUR. l ) .AN0.773
GO T3 2025

2650 CONTINUE
I F { ITP.NE.STYPES(3) I GO TO 2D51
T A 3 L E ( I R i l ) = SS. OR. STYPESUI .OR.IHVAL
GO T3 1175

2051 T43LE( IR ,1 ) = (TABLE(IRil) .AND.MASKE).OR.VAL
GO T3 2025

2200 COMTINUE
I F <SHIFT(FN3,21) .NE. (TA8LE< I R i l ) .AND.700 JU0C1OB)) GO TO 1L25
I F ( ITP .NE .STYPESdE) ) GO TO 1025
VAL = TABLE UR,1> .AND.MASKS.
CALL L l N K ( I R f 2 , I E )
GO TO 1175

150U TA3L£( IRt l> - SS.OR.STYPESIIE).OR.IHVAL
I F (3FLAG.GE.!i) CALL LINK U R , 1 , IE)
GO T3 1175

300.1 MRIT£(OUT,1)
CALL EXIT
EN3

(/O ft/73

PALS
PALS
PALS
PALS
PALS
PALS
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PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
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PALS
PALS
PALS
PALS
PALS
PALS

11.1-"3.37.

1259
1260
1261
1262
1263
126%
1265
1266
1267
1268
1269
127L
1271
1272
1273
127%
1275
1276
1277
1278
1279
1280
1281
1282
1283
128 %
1285
1286

PAGE
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SUBROUTINE INHASH COC FTN

10

15

25

SUBOUTINE INHASH

P3P-8 ASSEMBLER COMHON

C 01,13 N/L INK S/SYMa, EOS, HCC , TYPE,FLOC,LP,HASHF, LOC, vAL,TP,ECOOE,NSP,
• RAOIX,SFLAG,REFP,BIC,PAGE,LlNC.POI,CONA,CPAG£N,
• ERR.CiCSH,FNB,IFORO,IFN,PROGN,LSP|STP,REFLP,PASS
CO-M3N/HARP.AY/TABLE (2000,2) , IPR0G(6) , R£FT AS Uu 95 ) , I K K 2li )
COP1MCIN/PARAHS/ICARD,UPD,ITFLA&,NES(3)
CO1*ON/ERRQRS/IWIC,IwaT,IWPO, IWRO, IWUA, I H I I , I KIP, IWIR , I HIOi IHZE t

• IWPE.IWBE.IWPH
C0HH3N/USE0H/MflSKE,MASKVtH»SKL|HASKSi«ASKT
C0MH0N/CONST/IN,OUT,ASe,IT,8OUT,V£«N,ASKII<&3>,IC<&3),

• I N O P C ( 1 0 6 ) , I O i l 0 6 > , S 7 r P E S ( l l )
COI11iaN/SPACE/ZPAGEt2) , PAGE* (31 ,i) ,LSA \lt ( l b , 3 2 ,2 ) , SORTT (19bli > >

• IHACE(86) ,OPT(63I ,L IN£(15)

IMTtiER SYM3,£OS»TVPE»FLiJC,TASl.EiHASHFil/ALiTP,OPT|
* RADIX,UPO.REFTAB.REFP,OUT,ASB,BOUT,VERN,ASKII,
* 3IC,PA&E,SFLA&,ZPAGE,PA&£R,CPAGtN,£RRC,CSHtFNa,P0I,
• CONA.PROGN,STYPES,WCC,tCDOE,SQRTT,STP,REFLP,PASS

INTEGER SS

FORH4T (5X,5H»»**»)»KARNING SYMBOL TABLE CONFLICT •iR6.SH»»*»»)

TP * 2001
DO 5i I = l ,
TABLE(Itl)
oo i a t I =

= TA8LE(I,21
i,iafc

S H I F T U N O P C ( I ) |Z"»)
INOPCII)
HS/lTkl.O

SS
RS
ID
IQ
IR = INOPCII>-IQ*1
IF (TABLE(IRil) .NE.O)
IF K I O ( I ) , ANO.HASKT) ,£a. Q)
TA3Li( IR, l ) = SS.OR.IO(I)
CONTINUE
RETURN
END

K«JI TE ( OUT , 1) INOPCdl
GO TO 1JJ

2 3 / 0 6 / 7 3

PAL8
PAL8
PALB
PAL8

, PALS
PALS
PALS
PAL8
PAL3
PALS
PAL8
PALS
PALfl
PAL6
PALS
PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PA IB
PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALB
PALd
PALS
PALS
PALS
PALS
PALB
PALB
PALS

1 1 . 0 9 . 3 7

1321
1322
1323
132"!
1325
1326
1327
1328
1329
133C
1331
1332
1333
1331,
1335
1336
1337
1338
1339
131.0
I3<tl

131.3
IJi,!,
131.5
131.6
13"»7
131.8
131.9
1350
1351
1352
1353
1351.
1365
1356
1357
1358
1359
1360
1361
1362

PAGE



L I M < FTN

10

i.5

35

(•0

".5

C
c
c
c
c
c
r.
l
2
3
<.
5
7

100

99

110

lOOi*

LIN<I IR , IE ,VT |

ASSEMBLER COMMON

R40IX,SFLAG,REFP,3IC,PAGEilINC,P0I,CCNA,CPAGEN,
e^RCCSI.FNa.IFORO.IFN^ROtNjLSP.STP.REFLP.PASS

N/-! AWAY/TABLE (2 000, 2) ,IPR0G(6l , REFT Aa I <«Q95 ) , IKI(2U>
COIION/PARAHS/ICARD, UPD, I TFLAG , NEB ( 3)
CCM-QN/ERRORS/IHlC.IWOT.IHPO.IWRa.lHUA.lHII . lHlP.mR.IWIO.lHZEt

• IHPE,IH8E,IHPH
C01i3S/U5E0«/HAS<E,MASKV,MASKi, .MASKSiMASKT

* INOPCUJ6) i I 0 t l « 6 > iSTYPES(ll)
CO1,13N/SPACc/2PAGEl2l , PAGER ( 3 1 , 2 > ,LSAV£(16,32,21,SORrT(19ba),

IMAGE186) ,QPT(63) ,L INEU5)

INr£:£^ srMfl,E0S,TYPE,FI.OCiTABI.EiHA5rtF,VALiTPtOPT,
• RAOIX,UPO,REFTAa,REKP,OUT,ASB,BC)UT,YERN,ASKII,
• aiC,PAGE,SFLAGiHPAGE,PAGER,CPAGEN.£RRC,CSrt,FN3.P0I,
• CONA,PRO&N,STrPESiWCC,ECOD£,SORTT,STP,REFLP,PASS

INTEGER RLIST ( 1 5 0 ) , I /T ,PP
NCE <RLIST(1 ) , I M A G E ( 1 M

IF IE = 1 THEN AOD NEK SYHaQl
I F IE = 2 THEN ADD NEH REFERENCE
I F I E = 3 THEN SEARCH FOR REFEREN3ES

F O i H t ( l ax , 'REFERENCE TABLE FULL*)
( 3 X , A 6 , 6 X , 0 i . )
( R l , 2 " t X , B (0<»i2X>)
( 3 X , A 6 r 5 i ( , » U N D E F , » )

FO^MUT 125X,3H»»», 'EXCESS REFERENCES NOT LISTED* ,3H<"»>
FORMAT (J»Xf O '» t Rl i '»X > Ol r lX > Oi»)

l O 3 = LDC
I F ( I 0P .GT .7777B) IOP = T777B
GO T3 ( l u t , i O O j , 2 u u O I i l E

CONTINUE
I F ( V T . G E . 5 ) PP = REFLP = *EFLP - 1
I F ( « T . L T . 5 I PP = REFP = REFP «• 1
I F {^EFP.LT.REFLP) GO TO H O
HRITE IOUT ,1 )
RETURN
T A 3 L E ( I R , 2 ) = TABLE(IR»2) .OR. SHIFT ( P P , 2 7 ) . OR . 3i.il U 0 Jb J C 8
REFTSS(PP) - S H I F T ( I 0 P , 3 6 )
RETURN

55 IF
= SHIFKTABLF ( I R , 2 ) , 3 3 ) .ANO.flASKL

23/0 9/73

PALS
PALB
PALS
PALS

• PALS
PALS
PkLd
PAL8
PAL8
PALS
PALS
PAL8
PALS
PALB
PALS
PALS
PAL8
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALB
PAL8
PALS
PALB
PALS
PALS
PALS
PALB
PAL8
PALB
PALS
PALfl
PAL6
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS

11.L9

1363
1361*
1365
1366
1367
136B
1369
1370
1371
1372
1373
137*1
1375
1376
1377
1378
1379
138D
1381
1382
1383
I38<t
1385
1386
1387
1368
13S9
1390
1391
1392
1393
1391*
1395
1396
1397
1398
1399
1MJ0

1W01
1<«Q2
III'JS

l'tj't
1 W 5
1*0 6
l<»07
1UJ8
l<*09
l t l C
mn
1"»12
1<«13
H»H(
1H1S
m i s
i Hi 7

PAGE



SUBROUTINE LINK COC

60

65

70

75

80

85

90

95

113

105

110

l f l lG NL = SHIFT(REFTA9( IRP) ,13 )
I F ( (NL.ANO.NASKD.EQ.Q) G3 TO 110 0
IRf> = HL.ANO.MASKL
GO T3 l l i l d

HOC NPOS = SHIFT(TABLE(TR,2 ) ,35 ) .UNO.78
I F (NPOS.EQ.0) GO TO 12DJ
NPOS = NPOS - 1

1111 H - 1P0S»12
REFTSBdF?) = REFTABdRF! .OR. SHIFT ( IOP , M)
TABLE( IR,2) = {TABLE( IR ,2 I .ANO.7777077777777B) .OR.SHIFT(NPOS,24)
RETURN

1200 CONTINUE
I F CVT.GE.5) PP = REFLP = REFLP - 1
I F ( V T . L T . S ) PP = REFP = REFP • 1
REFTA8CIRP) = REFTABdRP) .OR.SHIFT (PP,48)
IRP = PP
REFTABdRP) = 0
NPOS = 3
GO T3 1111

C
2UO0 H = SK' IFT(TABLE(IR,2) ,33)

If*? - n.^KQ.HASKL
NPOS = S H I F T ( H « 3 ) . A N 0 . 7 8
I I s D
IF (IRP.EQ.il) GO TO 2160

2025 IM3R3 = SHlFT(REFTABdRP) ,12)
NL - IMORO.AND.HASKL
IF (NL.EQ.C) GO TO 2100
00 2J5I> I = 1,4
IM3A3 = SHIFT(IHORO,12)
II * II • 1
IF (II.GT.15t) bO TO 216u

2050 RLISFdlt a IHORO. AND .MASKL
IR' = NL
GO T3 2025

210C J - 4 - NPOS
DO 2150 I - 1,J
IM3R3 = SHIFT(IHORO,12)
II = II • 1
I F ( I I . G T . 1 5 0 ) GO TO 2163

2151 R L I S T ( I I ) = IHORD.ANO.MASKL
2160 1ST * I

1 END = 8
I F ( I I . L T . S ) IEND = I I
I F ( ( T A B L E d R . l ) .ANO.MASKl) .EO.STYPES (b) ) GO TO 2181
I F (< TABLE! I R , 1 ) .AND.HSS'.T) .EQ.STrPES <5H GO TO 2185
I F UTASL£( IR ,1> .ANO.MASKTt .NE.STYPES (31) 00 TO 2175
M R I T K 0 U T . 4 ) TABLE( IR . l )
GO T3 2200

2175 M R I T i ( 0 U T , 2 ) TABLE d R , l ) , TABLE ( IR , 1)
GO T3 221,3

2180 IOP = 1R^
GO T3 2188

2185 10* = 1R
21SS VAL = SHIFT <TABLEUR,1> ,30)

3 / u 8 / 7 3
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PALB
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PALS
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PALS
PALB
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PALB
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PAL&
PALS
PALB
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PALS
PALS
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I M S

I<tl9
1420
1421
1W22
11.23
1<»2<»
1 « 5
1".26
1<»27
1H2B
11.29
lk3C
li*3l
1 U 2
1433
143«.
1435
1436
1437
143«
1 W 9
1440
1441
1442
1443
1444
1445
144S
1447
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1449
1450
1451
1452
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1454
1455
1456
1457
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1465
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1467
1468
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SU3ROUTINE LINK GOC 66J1/ F I N Y 3 . D - P 3 2 J

1 13

120

1,30

135

I F * = SHIFT(TABL£(IR,1>,39I
IF ( I TABLE( I R , i ) .AND.7777BI .EU.d> GO TD
*RIT£<OUT,7) i/AL, IOP>IFN,T»aLE( IR| l )
GO T3 2290

2189 W R m < 0 U T , 7 ) tfAL.IOP.IFN
2 2 0 . I OP = 1R»

IF (IEND.EQ.ul GO TO 225J
GO n 2 2 7 5

225u LINC = LINO • 1
I F I L I N C . & E . 5 2 » CALL HEAD
IF ( I E N D . E a . I I ) RETURN
IF ( I E N Q . E a . 1 5 0 ) GO TO 23Qii
i sr = I S T • 8

2 2 7 5 IEMO = I S T + 7
I F ( I I . L T . I E N D ) IEND = I I
I F ( I E N D . G T . 1 5 i , ) IENO = 1 5 ^
HRIXI(OUT,3) I O P , ( R L I S T ( J ) , J = 1 S T , I E N Q )
IOf» = 1R
GO TJ 2250

LIMC = LINC • 1
I F C.INC.GE.52) CALL HEAC
REf J^N

END

/U8/7J

P«L8
PAL8
PAL6
PALB
PALS
PALS
PALfl
PALB
PAL6
PALS
PALS
PA.8
PAL8
PALB
PALB
PALB
PALB
PALB
PALB
PAL8
PALB
PALB
PALB
PALB
PALB
PALB
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1<»73
1<.7U
H.75
11.7b
1<*77
1<>78
1U7 9
l^BC
11.81
11*32
11.83
iva".
11.85
14S6
11.87
11.36
K.89
H.90
11*91
11.92
11.93
U 5 t
11.95
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1*97
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SU3RQJTINE LSAC CDC 66J3 FTN V3.0-P32C OPT=1 23/08/73

10

15

20

25

30

35

SU3SDJ7INE LSAC

PDP-8 ASSEMBLER COMMON

COHMON/LINKS/SYMB,EOS,WGC,TYPE,FLOC,LP,HASHF,LOCI VALJTP,ECOOEINSP, PALS
• RADIX, SFLAG.REFP.aiC.PAiE, LING, POI,GONA,CPAGEN,
• ERRC.CSM,FNaiIFORO,IFNfPROGN,LSP,STP,REFLP,PASS

COiN3N/MARRAY/T«BLE(2J00,2> ,IPROG (6) , REFTAa(«»u 95* , I K I ( 2 d *
C0im3N/PARANS/ICARD,UPG,HFLAG,NEB(3>
CONHON/ERRORS/ IWIC , IWDT, i«PO,m«0 , IHUA, IWI I f miP, IH IR , IH IO , IWZE,

• IHPE,IM3E|IMPH
COI*HON/USEDM/HASKE|MASK\f,HASKL,NASi<S,HASKT
CO1«3N/CONST/IN,OUT,ASB,IT,aOUT,VERN,ASKII<63> ,IC<63> i

• I N O P C I 1 0 6 ) , 1 0 ( 1 0 6 ) , S T Y P E S ( l l )
COHM3N/SPACE/ZPAGE(2) ,PAGER ( 3 1 , 2 ) ,LSA Vt <16, 32 ,2 ) ,SORTT (19(10 ) ,

• IMAGEI86) ,0PT(63 ) .L INc(15>

INT£3ER SYMa,EOS,TYPE,FLOC,TABLE,HASHF,KAL,TP,OPT,
• RADIX,UPD,REFTAB.REFP,OUT,ASB,BOUT,YERN.ASKII,
• 8ICtPA&E,SF(.AG,ZPAGE,PAGER,C.PAGEM,ERRC,CSH,FN8,P0I,
• CONA,PROGN(STYPES,HCC,EC3DE,SORTT,STP,REFLP,PASS

INTESER 3ACK,FORM

1 FO*i»T (<»Xf 'VALUE*, <»X .•LOCATION*,*)( , 'REFERENCES'/)

STP = C

0 0 H Q C I - I i 2 0 0 d

ITP = TABLE ( I I I ) .AND.MAS<T
I F ( ( I T P . N E . S T Y P E S ( 5 | I . A N O . ( I T P . N E . S T Y P E S ( 6 1 ) 1 GO TO iOOd
I F ( > M I F T ( F N a . Z l ) . N E . ( T A B L £ ( I , 1 > . A N O . ? 0 O O O a a 0 3 ) ) GO TO 1000
STP - STP * 1
SO^TT(STP) = ( T A B L E ( I , 1 1 .AMO.NASKLI .OR. SH IFT (I ,<»2 I

1000 CONTINJE
I F (STP.EQ.J ) RETURN
CALL SORTIT
I F ( L I N C . G T . J ) CALL HEAO
WRIT-:<OUT,1>
LINC = 2
NLIN< = 0
DO U t t I = l . S T P
K = 3HIFT(SORTT( I ) , - ' . 2 )
CALL L I N K ( K , 3 , O )
VAL = TABLE(K,1) .ANO.MASKL
I F (VAL.EQ.u) GO TO 1090
I F CYLINK.EQ.. VALJ GO TO 1 0 r 5
I L i = SHIFT ( tVAL. ANO, T73$ B! i - b )
IRi = I / A L . A N D . 7 7 B
CALL P A C K I ( 1 , 2 , I L M , I R H )

1 L 7 5 NLtN< = »»L U
VA. = SHIFT<TABLE(K,1) , 2 ' t
ILH - SHIFT ( ( tTAL .AND.7700B) , - 6 )
TRH = VAL.AND.77B

55

3 / 0 8 / 7 3

PAL8
PALB
PALS
PALS
PALS
PAL8
PALS
PAL8
PALft
PAL3
PALB
PALS
PALB
PALS
PALS
PAL3
PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALB
Pftt.8
PALS
PALS
PALS
PAL 8

11.C9.37

1<«99
151.0
1501
150 2
1503
15Q<t
1505
1506
150 7
15C8
150 9
1510
1511
1512
1513
15l<»
1515
1516
1517
151B
1519
1520
1521
1522
1523
1521.
1525
1526
1527
1528
1529
1530
1531
15SZ
1533
153<t
1535
1536
1537
1538
1539
15<tC
15U1

15<»2
15<t3
15I«<«
15<«5
15<ie>
15<»7
15<«S
151.9
1 5 5 0
1 5 5 1

1 5 5 2
1 5 5 3

PAGE



CDC 6690 FTN Y3.U-P320 QPI->1 2 1 / 0 8 / 7 3

fa5

1Q 93 a n : * = S M I F T < U A B L E U , 2 > .A>40. 7 7 7 7 0 0 0 J 8 I , - 1 2 1
FCHW = TABLE(K>2) .AMD.MASKL
I F ( I r a B L E < K , l ) . ANQ.7QuOJ03B) . E Q . l O O O t l i - B ) GO TO 1100
I F ( J 4 C K . G T . Q ) T A 8 L £ ( B A C K | 2 ) =• (TABLE (BACK, 2) .AND.

• 7 7 7 7 7 7 7 7 7 7 7 77777001)0 8 ) .OR.FORW
I F ( r Q R W . G r . G ) TABLECFOftM,?) - ( T A B L E ( F O R H . 2 1 . A N D .

• 7 7 7 7 7 7 7 7 7 7 7 7 0 0 0 0 7 7 7 7 8 ) . O R , S H I F T C S A C K , 1 2 )
I F K . S T . ',9) TP = K
T A 3 L E U , 1 ) - T A B L E ( K i 2 ) = j

l l u J COSTINJE
REFL" = In l96
RETURN
EN3

/OB/73

PALS
PALS
P«LB
PALB
PAL8
PALS
PAL8
PALS
Pii.8
PALS
PALB
PALB
PALB

11.09.37

1554
1555
1556
1557
1558
155 1
1560
1561
1562
1563
1564
1565
1566

PAGE



SUBROUTINE PACKA CQC 6630 FTN V3.0-P320 OPT=1 2 3 / 0 6 / 7 3

1J

15

2J

25
10U

35

200

SUBROUTINE PACKA<IST,INU>

P3P-8 ASSEMBLER COMMON

C01M3N/LINKS/SYMB,EOS,HCC , TYPE i FLOCL P, HflSHF, LOC, «AL , TP ,ECOD£ , NSP ,
• RADIX,SFLAG,REFP,3IC,PAGE,LINC,P0I,CQNA,CPAGEN,
• ERRC,CSM,FN3,IF0Ra,IFN,PR0GN,LSP,STP,REFLP,PASS
CO1MJN/HARKAT/TABLE(201iai2) , IPROG ( b ) , REFT Aa(i»095) , IKI (?i l>
COMMON/PARAMS/ICARU,UPO,ITFLAG,NEB<3I
COMM3N/ERRORS/IHIC, IW0T, IHP0, IMi<D,IWUA,IWII , I»<IP, imR,IWIO,IWZE,

• IWPE,IH9E,IWPH
COMMON/USEOM/MASKE,MASKV,MASKL,MASKS,MASKT
CO1«3N/CONST/IN,OUT,ASB,IT,aOUT,VERN,ASKII<63) ,ICC&3) i

• INOPC(106) , IO(1J6) ,STYPES(11)
COH13N/SPACE/ZPAGE(2) ,PAGE* ( 3 1 , 2 ) tLSA VE (16 ,32 ,2 > , SORTT (19uu ) ,

• IHA&E186I f 0 P T ( 6 3 ) i H N E ( 1 5 )

INTESER SYH8,EOS,TYPE,FLOC,TA3LE,HASHF.VAL.TP,OPT,
• RADIX,UPD,REFT A3,REFP,OUT,ASS,BOUT,YERM.ASKII,
• 3IC,PAGE,SFLAG.ZPAGE,PA&ER,CPAGEN(ERRC,CSM,FNB.POI,
• CONA,PROGN,STYPES,HCC»ECODE,SORTT,STP,REFLP,PASS

L = 5 r t I F T U N U , - l ) • 1ST - 1
00 1 U I = IST.L
OPT ( I ) = 0
I F (5Yna.EQ.0l RETURN
IF UYPE.EQ.it> SYMB - SHI FT (SYMB,-121
L = (6 - NCC>»6 • 2«.
SY1B = SHIFT<SYMB,L)
L = 3
00 2iD I = l . INU
K = 3
IF ( I .GT.MCC) GO TO 175
SY13 = SMIFT(SYMB,6)
K = 4SKIKSYMB.AN0.77B1 .AND.77B
IF ( ( I . A N 0 . 1 ) . G T . 0 1 K = SHIFT(K,6)
OPT(IST»L» = OPT < IST»U.0R .K
I F ( ( I . A N D . l ) . E Q . O ) L - L • 1
CONTINUE

ENO

J/OB/73

PALfl
PAL8
PAL8
PALS
PALS
PAL8
PALS
PALO
PALB
PALS
PAL8
PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PALB
PALS
PALS
PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PALS

I l . u 9 . 3 7

1567
156S
1569
1570
1571
1572
1573
1571,
1575
1576
1577
1578
1579
158C
1581
15&2
1563
158".
1585
1586
1587
1588
1589
159b
1591
1592
1593
159".
1595
1596
1597
1598
1599
•6CC
16b 1
16u2
160 3
16L<«
1 6 L 5
16U6
160 7
160 8

PAGE



SJ330JTINE PO.ZKI

P«CKI ( IAC,NOF, ILH, IRH1

13

15

25

30

35

PDP-8 ASSEMBLER COMMON

QOC 66JQ FIN V3.L-P32t! OPT=1 2 3 / 0 8 / 7 3

,NSP,

45

CO*r13N/LINKS/SYMB,EOS,HCC,TyPE,FLOC,LP,HASHF,L0C,VAL,TP,liL..
• RA0IX,SFLAG,REFP,8IC,PAGE,LINC,POX,CONA.CPAGEN,
• E*RC,CSM,FNa,IFORD,IFN,PROGN,LSP,STP,REFLP,PASS

C0HHQN/HA3RAY/TA8LE (2000)2 ) i IPROG ( 6 1 , REFTAB(4D95( , U I ( 2 0 )
CO*«3N/PA«AMS/ICARD,UPD,ITFLAG,NEB(3>
CONNDN/ERRORS/ IH IC , IHOT, IMPO, IWRO,mUA, lH I I , IH IP , IH IR , imO, IWZE,

• IHPE,IHaEtIMPH
CO«M3N/USEDM/MASKE,MASKI», HASKL,MASKS, MASKT
C0HM0N/C0NSr/ IN,0Ur,ASB, IT,30UT,Y£RN,ASKI I<63) , IC163) ,

• INOPC(1S6) iXO<10&)•STYPES(l l )
CO113N/SPAC£/ZPAGE<2) , PAGER ( 3 1 , 2 ) ,1.SAVE ( 1 6 . 3 2 , 2 ) , SORTT (190 U) ,

• IMAGEI86) ,OPT(&3) ,L INE(15t

INfEiER SYMa,EQ5|TYPE,FL0CjTABLE,HASHF,VAL,TP,0PT,
» RADIX,UPO,REFT A3,REFP,OUT,ASB,BOUT,VERN.ASKII,
' BIC,PAGEiSFLAG,ZPAGEfPAGER>CPAGEN,ERRC,CSH,FNa,POI,
• COMA, PRO&N.STYPES.HCCECOOE.SORTT.STP.REFLP,PASS

XF (NOF.EQ.O) RETURN
I F (ICARO.NE.1RP) RETURN
IF*AHE = ILH
K = 1OF
K = < - 1
IF (POIt&T.J) GO TO 33
POI = 1
IKI(POl) = 0
ai : - BIC * l
I K K P O I I = SHIFT ( I K I <POI> ,12 ) .OR.IFRAHE
I F ( IAC.GT.O) CS« = CSM * IFRAHE
IF J B I C . L T . 5 ) GO TO 50
BX; x 0
POI - POI • 1
IF I » O I . L E . 2 0 ) GO TO 50
CALL PTPUN(aOUT, IKI ,2J)
POI = 0
CONTINUE
I F ( ( 8 I C . E Q . C I . A N D . ( P O I . G T . Q ) I I K I ( P O I )
I F ( < . E Q . 0 ) RETURN
IFHAME = IRH
GO T3 20
ENO

1/08/73

PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALfl
PALS
PAL6
PALS
PALS
PALS
PALS
PA L«
PALS
PALB
PAL8
PAL6
PALS
PAL8
PALS
PALS
PALS
PAL":
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS

I l . o 9 . 3 7

160 9
1610
1611
1612
1613
i61<«
1615
1616
1617
161 a
1619
1620
16Z1
1622
1623
162%
1625
1626
1627
1628
1629
1&30
1631
1632
1633
163 It
1635
1636
1637
1638
1639
1&<.U
1641
16<t2
i&<.3
1644
16<*5
1646
1647
1648
1649
1650
1651
1652
1653
1654

PAGE
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SUBROUTINE SAP COC 660J FTN V3.U-P3ZJ OPT-1 2 J / 0 U / 7 3 I l . c 9 . 3 7 . PAGE

10

15

25

30
ac
150

200
100

SUBROUTINE SAP

?3P-fl ASSEMBLER COMMON

C01MDN/LINKS/SYMB,EOS,WCC,TYPE,FLOC,LP,HASHF,LOC,VAL,TP,£COOE,NSP,
• RADIX,SFLAG,REFP,aiC,PAGEiLINC,POI, CONA.CPAGEN,
* ERRC,CSM,FN3,IFORO,IFN,PR0GN,LSP,STP,REFLP,PASS

COHiDN/HA^RAY/TABLE(2aCU,2) , IPRO& 1 6 ) . REFT A3 (<>095) , I K I ( 2 0 )
C0HN0N/PARAr1S/ICAR0,UP0,ITFLAG,NEB(3>

l I T P I
* IWPE.IHBE.IHPH

CO«!13N/USEDH/HASKE«HASKV,MASKL,HASKS,«ASKT
C OHM3N/CON3T/IN,OUT, A S 8 . I T , BOUT, I/ERN.ASKII (63) , I C (63) ,

* INOPC(106), IO«1D6>,STYPESC11)
CO1N3N/SPAC£/ZPAGEJ2>,PAGER(31,2) ,LSAV£<16,32,2) ,SORTT(1900).

• IHAGE186) ,0PTC63) ,L INE(1BI

INTEGER SYMa»EOS,TYPE,FLDC,TAB(.£,HASHF,VAL,TPiOPT,
• RADIXtUPO,REFT A3,REFP,OUT,ASB,BOUT,YERN.ASKII,
* 8IC,PAGE,SFLAG,ZPAGE, PAGER, CPA GEM, ERRCCSM.FNB, P O I ,
• CONA,PROGN,STYPES,WCC,ECOOE,SORTT,STP,R£FLP,PASS

(3X,•SYMBOL*,SX,»K ALUE* ,6X ,•REFERENCES*/)

5T» « I
00 130 1=1,201)0
IT> = T A 9 L E ( I , 1 ) .AND.HASKT
I F ( tTP.EQ.STVPES(3>) GO TO 80
I F MITP.NE.STrPESC2M.ANO. UTP.NE.STYPES «<»> M GO TO ICO
ST» = STP • 1
SORTT(STP) = TA6l .E( I , l ) .AND.MASKS
CONTINUE
I F ( (S0RT7(STP) .ANO./70JJii l ,0aU0J0C0llu0j j a ) .NE.O) GO TO 2uC
SO^TTISTPI - SHIFT(SORTT(STP) ,6 )
GO T3 15G
S0RTT1STP) = SHlFT(SORTTiSTP) ,36 ) .OR. SHIFT(1,1.2)
CONTINUE
I F (3TP.EQ.D) RETURN
CALL SORTIT
IF (L INC.GT.J ) CALL HEAD
MRIT£tOUT,3)
LIMC = Z
00 3)1 1=1,STP
IIP = SHIFUSORTTU) ,-<»2)
CALL L I N K ( I T P , 3 , O )
CONTINUE

ENS

PALS
PALS
PALS
PALfi
PALS
PALS
PALS
PALS
PA La
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
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
PALB
PALS

1655
1656
1657
1658
1659
1663
1661
1662
1663
166<t
1665
1666
1667
1666
1669
167&
1671
1672
1673
167*.
1675
1676
1677
1678
1679
1680
1681
1682
1683
1681.
16S5
1686
1687
1688
16S9
169D
1691
1692
1693
169<»
1695
1696
1697
1698
1699
17C0
1701
17G2
1 7ii 3



SUBROJTINE SORTIT COG 66JJ FTN V3.J -P32J OPT«1 23 /QS/73

15

25

30

35

50

55

SU3R3JTINI; SCRTIT

P3P-8 ASSEMBLER COMMON

^OIMIJN/LINKS/SYHB.EOS.HCC.TYPE.FLOCLP.HASHF.LOC, VAL,TP,tCOOE,NSP,
• RADIX,SFLAG.REFP.BIC,PAGE,LINC.POI.CONA,CPAGEN,
• ERRC,CSN,FNB,IF0RD,IFN,PROGN,LSP,STP,REFLP,PASS
C0«M3N/HARRAY/rA8LE(280J«2» , IPROG(6) , REFT A3 (i*J95l , I K I ( Z Q )
COiX3N/PARAHS/ICARD,UPO,ITFLAG.NEB(3)
COMMON/ERRORS/ IH IC , IHDT, IWPO, IHRD, IWUA, IHH, IWIP , IWIR , IH IO , IHZE,

* IHPE,IWBE,IW»H
CONH0N/USEO.1/MASKEtMASKV,HASKL,MASKS, HASKT
COMMON/CONST/IN,OUT,ASB,IT,BOUT,VERN.ASKII(63> , 1 0 ( 6 3 ) ,

* INOPC(106 ) , 1 0 ( 1 0 6 ) ,STYPES(11)
:ONrtON/SPACE/ZPAGE(2> .PAGER(31, 2) ,LSA VE ( 1 6 , 3 2 ,21 , SORTT (190u ) ,

* I M A G E I 8 6 ) , 0 P T ( 6 3 ) , L I N E ( 1 5 )

INrciER SYMB.EOS,TYPE,FLOC,TABLE,HASHF.UAL.TP,OPT,
* RADIX,UPO,REFTAB.REFP,OUT,ASS,BOUT,VERNfASKII,
• 8IC,PAGE,SFLAG.ZPAGE,PAGES.CPAGEN.ERRC,CSN,FN8,POI,
• CONA.PROGN,STYPES,HCC,ECOOE,SORTT,STP,REFLP,PASS

INTEGER I U ( 1 6 ) , I L ( 1 6 ) , T , T T , A ( 1 9 J J )
EQJIVALENCE ( I U ( 1 ) , I H A G E ( 1 » J
EQJIi/ALENCE ( I L ( 1 ) , IHAGE (16 ) )
EQJI^ALENCE ( A ( l ) ,SORTT(1 ) )

I = * - 1
J = STP
I F ( I .GE. J) GO TO 705

Id

T=AUJ)
I F ((A(I).AND.MASKV) .LE. ( T. ANO.NASKl/) ) GO TO 20
A( IJ»=A( I )

T=A(IJ)
2J L=J

IF UA(J).AMO.NASK«) .GE. ( T. ANO. HASKKJ I GO TO <.O
A( IJ ) =A(J)
A(J>-T
T=A(IJ)
I F ((A(I»=ANO.MASKV).LE.(T.ANO.MASKVJI GO TO 4D
A d J ) - A ( I )

T=A(IJ)
GO T3 i<0

A ( K ) = TT
L = L - l
I F U A C L I . A ? J .HASKt f ) . G T . < T . 4 N 0 . M A S K V ) ) GO TO i»0
T T = A ( L '

I F ( ( A ( K ) . r M D . H A S K V ) . L T . ( T . A N O . M A S K V ) ) GO TO 50

S/Q8/73

PALS
PAL8
PAL6
PAL6
PALS
PALB
PALS
PALS
PALB
PAL8
PAL6
PAL8
PAL3
PALB
PALB
PAL6
PAL6
PAL8
PALB
PAL8
PALS
PALB
PALB
PALB
PAL8
PAL8
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALB
PAL8
PALB
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PAL 3
PALfl
PALB
PALS
PALe
PALB
PAL8

1 1 . 0 9 . 3 7

17U*
170 5
170 6
17b7
17C6
1709
1710
1711
1712
1713
171 it
1715
1716
1717
1716
1719
172C
1721
1722
1723
1721.
1725
1726
1727
1728
1729
1730
1731
1732
1733
173<»
1735
1736
1737
1738
1739
I7«.a
i m
17<.2
171.3
171*1.
171»5
17<»6
17<»7
171.6
iri.9
1750
1751
1752
1753
1751.
1755
1756
175/
t / 5 3

PAGE
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•3U3R0JTINE SRPL

10

15

20

25

30

CDC 6600 FTN Y3.0-P32U OPT =

SRPL(IE)

P3P-8 ASSEMBLER COMMON

C9iM3N/LINKS/SYMB,EOS,HCC,TYPE.,FLDC,LP,HASHF,LOC, YAL,TP,ECOOE,NSP,
* RAOIK.SFLfiG.REFP,8IC,PAGE,LINC.POI.CONA.CPAGEN,
• ERRC,CSM,FNB,IFORO,IFN,PROGN,LSP,STP,R£FLP.PASS

CO*MON/HARRAY/rABLE<Z000,2> ,IPROG<&> , REFT«i3l<»095l , I K I ( 2 l ) l
COHMDN/PARAHS/ICARO,UPO,ITFLAG,NEB<3>
C0rtN3N/ERR0RS/IWIC,IHDT,IWI>0,IWR0,IHUA,IHII,IWIP,IHIRtIHI0,IHZE,

• JWPE.IWBE.IWPH
COKHON/USEOM/MASKE,MASKJ.MASKL,MASKS,MASKT
C0HH3N/C0NST/ IN,0UT t ASB,IT,B0UT, l /ERN l ASKII (63) , I C < 6 3 > ,

• I N O P C U 0 6 ) , 1 0 ( 1 0 6 ) ,STYP£S(11>
C0rtX0N/SPACE/ZPAGE(2) ,PAGE«(3l ,2) ,LSAVE(16,32,2>,SORTT(19UO),

* IHAGEC86) ,0PT(631,LINE(15>

INTEGER SYMa.EOS.TYPE,FLOC,TABLEtHASDF,VAL,TP,OPT,
• RAOIX,UPO,REFT AB,R£FP,OUT,ASB,BOUT,WERN,ASKII,
* BIC.PAGE,SFLAG.ZPAGE,PA6ER.CPAGENiERftC.CSH,FNB,POI,
• C0NA,PR0GN,STYPES,WCC,EC0DE,SORTT,STP,REFLP,PA5S

FOStiAT (5X ,»F IEL0 CHANGE TA8LE FULL - JOS ABORTEO*)

IF ( I E . E a . C ) GO TO 300
LSP = LSP «• 1
I F ( . S P . L E . 1 6 ) GO TO ( 1 3 0 , 2 0 0 > , IE
M R I T E ( 0 U T , 9 )
CALL EXIT

l t d

150

200

250

30 J

DO 15: i = 1,2
LSAI/ElLSP.1,11 = ZPAGE(I)
00 15b J = 1,31
LSAYE USP,JU, I> = PAGER(J,I)
3 0

0 0
ZP«
0 0
PA;
REt

TJ 3UI>

250 I =
IGi(I> =
250 J =
.E*(J,IJ

ZP4G£(1) =
ZP8
PAG
PA3
0 0

3£(3 ) =
>E^(1,1)
•E<(1,2)
35i I =

1 . 2
LSAVE(LSP.lrl)
x,31
= LSAVE(LSP,JH,I)

179
20JB
= 277 a
= duo a
2 . 3 1

00 350 J = 1,2
P d i E ^ C I . J I = PAG£R( I -1 ,J ) * 2008
L3- = 20uB
RETURN

23/oa/73

PALS
PALS
PALS
PALB

, PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALB
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALB
PAL8
PALS
PALB
PALS
PA La
PALS
PALB
PALS
PALS
PALS

11.09 ,37

1790
1791
1792
1793
1791.
1795
1796
1797
179B
1799
1S0D
18ul
18U2
1SD3
18u<t
18U5
16G6
18J7
180 6
18B9
1810
1811
1812
1813
181U
1815
1816
1817
1816
1819
1820
1821
1822
1S23
ia2<*
1825
1826
1827
1828
1829
183k
1S31
1S32
1833
18J1.
1835
1836
1837
1838
1839
184D
16".i
1842

PAGE



1L0CK DATA SET R • - • / CDC S501 V3.0-P3I.9 OPT=1 08 /11 /73 1 0 . 5 3 . 3 1 . PftGf

30

1.1]

4L0CK DATA SET

I N I T I A L I Z E ALL STANDARD CONSTANTS

POP-'. ASSFMRL£R COMMON

S5MMON/LINKS/SY1 ) , EOS , HOC , TYPE ,FLD<-,LP, HASH F, LOC , VAL , TP, ECODE , NS°
• R60IX,SFl.&G,REFP,BIC,PAr,E,lT.N:;,POI,CO»J»,CPA&EN,
• ER<C,CS 1,FNB,IFORO,IFN,PPOGN,.SP,STP,PEFLP,P»SS

3 0MM0N/HARRAY/TA JLF(200n,?>, IPRnG<fi> , REFT A3 (it 0 95) , IK I ( 20 )

: OrtMCN/ ERRORS / I H I C , I WDT, I W P 0 , I W R . 0 , I H U A , I r f I I , r w i P , I H I R , I H I 0 , I H 7 E ,

COMMON/CONST/IN, DUT, AST, I T , BOUT, VEPN, fi<l< 11 (r>3 • , IC<63> ,
• !NQ 3 C<106) t 1 0 ( 1 0 6 ) , S T V P f S f l l )

-,E<?-) , 3 A G E R ( 3 1 , 2 ) , LSA VEt IS , 3? , 2) , SORTT (19801 ,
) ,OPT ( 6 3 ) , L I N E ( 1 5 )

INTECER

T A T A

; , EC.ODE. 3 3RTT, S TP , ,PASS

11/08/73/

TAPE5 = SOLKCE JAT« INPUT
T0f>E6 = PRI IT OUTPUT
TADE10 = S T J T E LIMES
Ttagpo = QJi^OTION FIELOS
TA°E30 = HIMARY OJTO'IT

3 A T A IN/5/
DATA OUT/6 /
3ATA AST/10 /
1ATA I T / ? 0 /
3ATA 3OUT/30/

ic - iLt-F.r.»L n^»9»cTER OR Ha°n IM
OT - L A P E L J S E T MORE THAN ONCF
" 0 - L O C « T I ' ) N A D D R E S S GREATER THAN 17T1T
=!0 - RE0EFHITI3N
U» - UNOEFIMICU 403RESS
II - INSTRJCTITN IGNORED
t 3 - I L L E & A L P«".E REFERENC"

IR - I L L E & A L REFERENCE
10 - ILLEGAL r . ' IGIN SETTING
ZF - P6GE IIRZ EX^EETED
P£ - C J D 0 E N r PAiE EXCEEHEU
BE - ERPOR IN LITERAL

PALS
PALS
PALS
PALS
PALS
PALS
PALS

, PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL>»
PALS
PALS
MISOOS
PALS
PALS
PALS
PBL9
PALS
PALS
PALS
PALS
PALS
PALS
PALS
°AL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
"ALA
PALS
PALS
PALfl
PALS
PALS
O6L9
0»L«
OAL8

181.3
1SI.1,
18<tS
1*1.6
l«c,7
1SI.S
1SI.9
1S50
1S51
1S5?
1853
185<t
1855
1S56
1«57
1«SS
1959
1S60
1S61
186?
1863
1S6<<
1865
1»66
1«67
1«6S

7
1B7U
1S71
IS 72
1S73
1H 71.

18 75
18 76
1S77
18 78
1879
I BSD
1181
I B S ?

1 8 8 3
118<t
i n s
'.«B6
1.1 S7
1 MS
1889
l«"0
1801
1*9?
1891
1 HOIt

ie<j5
1896
IS 97



BLOCK OATA SET CDC 66i)d FTN V3.Q-P32U OPl=l 23 /08 /73

60

65

75

80

85

95

105

113

• PH - PHASE ERROR

DATA

OATA
OATA
OATA
QATA
DATA
QATA
OATA
QAIA
QATA
OATA
OATA

IMIC/55<«71103<«755555530DaB/
IWOT/55U7l.l»2<»<»7555555a0fl03/
IWPO/55l.72017<»7599S550000B/
IHRD/55W220M.755955500Q0B/
I«UA/55<»72501<»7555555(100llB/
IHI I /55Wl l lHt75555590000B/
IWIP/55i»7ll20%75559590000B/
IHIR/95471122<«7$SS5S5D00i!3/
I«O/S5<t71117<»75S55550aflfl3/
IMZE/55<»73209<i79S595500003/

I«ieE/55<«7b209<»7555555u4>bi>B/
INPH/55i»72010'»75555S5i/0008/

A5KII COOE CONVERSION TABLE

OATA ASKII/301B,302B,3033,3O'»B,3jSa,3068,3076,313B.311B,3128,3138,
* 31i»B,315B,3163,3173,32UB,321B,322B,323B,32'»B,325B,326B,
* 3278,3308,3313,3328,2608,2 618,2628,263B,26i»8,265S,266B,
• 267B.270B,2713,2538,2558,2523, 2578,250B,2518,2«»«.a,275B,
• 2<.uB ,251.3,2563,2i»6B,333B,339B, 2728,243a,337B,2<«7B,2<»2B,

3368, 2*18,271*3,2768,21.58,33i»a,277B,2738/
c
c
c
pLi

c
c <
c <
C '
c <
c «
c «
C '
c •
C '
c «
c

• COOES

• 2 =
• 3 =

• <» =

5 =
' 6 =

7 =
8 =
9 =
10
11

ALPHABETIC CHARACTER
NUMERIC CHARACTER
SPECIAL CHARACTER ,
SPECIAL CHARACTER =
SPECIAL CHARACTER • - . z +
SPECIAL CHARACTER /
SPECIAL CHARACTER i
SPECIAL CHARACTER *

= SPECIAL CHARACTER 1
= SPECIAL CHARACTER A BLANK

t < I ) [ J < >

OATA

OATA HASKE/777777777777777700008/
DATA HASKtf/7777777777773/
DATA HASKL/7777B/
OATA NASKS/7777777777770J0006OJ3/
OATA MASKT/770000B/

DATA STYPES/OOOOOOB,li«OOOOB,23000(iB,Sl>OOaoa,320000a,17bauOB,
* 20.10008,15000 OB, UXtiM OB, 0 21001.3,22000 00 /

• PERMANENT SYMBOL TABLE

1/08/73

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
PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS

11 .09 .37

1S98
1899
19ut
1 9 L 1
19J2
1903
19C<i
19C5
1906
1917
19bS
190 9
1910
1911
1912
1913
191%
1915
1916
1917
1918
1919
1920
1921
1922
1923
192 4
1925
1926
1927
192S
1929
193D
1931
1932
1933
1931.
1935
1936
1937
1938
1939
1940
19*1
19<»2
191.3
191.1.
19WS
1916
19«.7
191.8
19*9
1950
1951
1952

PAGE
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BL3GK DATA SET COC 660J FTN OPT*1

115

120

125

1 J5

145

150

155

lbO

165

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c <
c
c «
C i
C '
c >
c <
C '
c <
C '
c •
C '
c •
c •
c •
c •
c •
c •
C '

c «
c •
c •
c •
C "
G •

c •
c •
c •

c *
c •

• AND
» TAD
• ISZ
• OCA
• JMS
• JMP
• FEXT
• FAOJ
» FSUB
• FMPY
• FDItf
» FGET
• FPUT
» FNOR
• OPR
• HOP
' IAC
' RAL
' RTL
» RAR
' RTR
' CML
' CMA

CLL
1 CLA
• W.T

OSR
SKP
SNL
SZL
SZA
SNA
SNA
SPA
CIA
STL
GLK
STA
LAS
IOT
ION
IOF
KSF
KCC
KRS
KRB
TSF
TCF
TPC
TLS
RSF
RR9
RFC
PSF
PCF

,D00
1000
21I0&
3000
40 DO
5000
J000
lUOlj
2000
3000
4006
50 0 Ci
6UQ0
7000
rooo
7000
7001
700i«
7UQ6
7010
7012

70<«0
7100
7200
7402
7dO<»
7410
7<»2U
7".30
7<t«,0
7450
7500
7510
70 41
7120
7Zdk
7240
760 4
60 00
60U1
6002
6031
60 32
6(131.
6036
6041
6042
6044
6046
60 11
6C1Z
E>om
6 0 2 1
6322

LOGICAL AND
TrIO S COMPLEMENT AOQ
INCREMENT AND SKIP I F ZERO
0EP03IT ANC CLEAR AC
JUMP TO SUBROUTINE
JUMP
FLOATING £XIT (1)
FLOATING AOO (1)
FLOATING SUBTRACTION U )
FLOATING MULTIPLY (1)
FLOATING DIVIDE (1)
FLOATING GET (1)
FLOATING PUT 11)
FLOATING NORMALIZE I D
NO OPERATION 12)
HO OPERATION
INCREMENT AC
ROTATE AC AND LINK LEFT ONE
ROTATE AC AND LINK LEFT TWO
ROTATE AC ANO LINK RIGHT ONE
ROTATE AC ANO LINK RIGHT TMO
COMPLEMENT LINK
COMPLEMENT AC
CLEAR LINK
CLEAR AC
HALTS THE COMPUTER
INCLUSIVE OR SR WITH AC
SKIP UNCONDITIONALLY
SKIP ON NONZERO LINK
SKIP ON ZERO LINK
SKIP ON ZERO AC
SKIP ON NONZERO AC
SKIP ON MINUS AC
SKIP ON ZERO OK POSITIVE AC
COMPLEMENT AND INCREMENT AC
SET LINK TO I
GET LINK, PUT LINK IN AC, BIT 11
SET AC TO -1
LOAO AC WITH SR

(21
TURN INTERRUPT PROCESSOR ON
0ISA3LE INTERRUPT PROCESSOR
SKIP ON KtYBOARO FLAG
CLEAR KEYBOARD FLAG ANO AC
REAO KEYBOARD BJFFER - STATIC
R£AO KEYBOARD BUFFER - DYNAMIC
SKIP ON TELEPRINTER FLAG
CLEAR TELEPRlNTtR FLA&
LOAQ TELEPRINTER ANO PRINT
LOAD TELEPRINTER SEQUENCE
SKIP ON READER FLAG
RtAD REAOER 3jF?ER AND CLEAR REAOER FLAG
READER FETCH CHARACTER
SKIP ON PUNCH FLAG
CLEAR ON PUNJrt FLAG

23/J8/73

PALS
PA L8
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL9
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL6
PALS
PALS
PALS
PAL8
PALS
PAL8
PALS
PAL8
P0L8

I l . u 9 . 3 7

1953
1954
1955
1956
1957
1956
1959
1960
1 9 6 1
1962
1963
1964
1969
1966
1967
196S
1969
1970
1971
1972
197J
197W
1975
1976
1977
1978
1979
1981
19B1
19S2
19S3
1984
1985
1966
1987
198S
19S9
199C
1991
1992
1993
1994
1995
1996
1997
1998
199 9
20uC
2<Jll
£liu2
eat 3
2 0 C
J0C5

2 0 1 6
2 0 0 ?

PAGE



BLOCK DATA SET

173

175

iaa

185

190

195

2U0

2C5

215

220

» PPC
• PLS
• OTRA

• OTCA
• OTXA

• DTLA
• DTSF

• 0TR3

» 0TL3

• DCMA

• DMAR

• DMAH

• DCEA

• D3AC
• DEAL

» OEAC

• DFSE

• DF5C
• DMAC

• CDF
• CIF
• ROF
• RIF
• RIB
• RMF
• SMP
• CMP

60 2*.
6026
6761

6762
6761*

6766
6771

6772

6771.

6601

6603

6605

6611

6612
6615

6616

6621

6622
6626

6201
6202
62m
6224
62 3".
62<><t
6 1 0 1
610".

• OECIrtAL 2
* OCTAt 1
• FIELD 3
» PAUSE 9
• I 5
• Z k
• i 9
• Ev UMGE 9

• FIKTAE •s

COC 6 6 0 J FTN VJ .U-P .J2J OPT=1 2 3 / U 8 / 7 3

LOAD PUNCH BUFFER AND PUNCH CHARACTER
LOAD PUNCH BUFFER SEQUENCE
CONTENTS OF STATUS REGISTER IS OR£D INTO AC
SITS 0 - 9
CLEAR STATUS REG. A, ALL FLAGS UNOISTUKBED
STATUS REGISTER A LOAOED 3 * EXCLUSIVE OR
FROM AC. I F AC B IT 10 = 0 , CLEAR ERROR
FLAGS. I F AC BIT 1 1 = 0 , OEC-TAPE CONTROL
FLAG I S CLEARED
COMBINATION OF DTCA AND OTXA (31
SKIP IF ERROR FLAG OR DEC-TAPE CONTROL
FLAG IS 1
CONTENTS OF STATUS REGISTtR a IS OREO INTO
AC
MEMORY FIELD PORTION OF STATUS REGISTER B
LOADED FROM AC BITS 6 - 8
CLEAK DISK MEMORY REQUEST AND INTERRUPT
FLAGS
LOAD DISK FROM AC, CLEAR AC REAQ INTO CORE,
CLEAR INTERRUPT FLAG
LOAD DISK FROM AC, WRITE ONTO DISK FROM
CORE, CLEAR INTERRUPT FLAG
CLEAR JISK EXTENOEO AOORESS AND MEMORY
AOORESS EXTENSION REGISTER
SKIP IF iOORESS CONFIRMED FLAG = 1
CLEAR 01SK EXTENDED AQDRESS AND MEMORY
AODRESS EXTENSION REGISTER AND LOAD SAME
FROM AC
CLEAR AC, LOAD AC FROM DISK EXTENDED
AODRESS REGISTER, SKIP IF AOORESS
CONFIRMED FLAG = 1
SKIP IF PARITY ERROR, DATA REQUEST LATE,
OR HRITE LOCK SWITCH FLAG = u - NO ERROR
SKIP IF COMPLETION FLAG = 1
CLEAR AC> LOAD AC FROM DISK MEMORY AOORESS
REGISTER
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 = J 13»
CLEAR MEMORY PARITY ERROR FLAG 13)

SET OECIMAL RADIX
SET OCTAL RADIX
LOAD INTO FIELD N
PAUSE (i»)
INOIRECT REFERENCE
PAGE ZERO REFERENCE
END OF PROGRAM INDICATOR
DELETE PERMANENT SYMBOL TABLE EXCEPT
PSUEDO OP. CODES (<•)
APPEND ALL DEFINfcO SYMBOLS TO PERMANENT

i / u a / 7 3

PAL8
PALS
PALS
PALS
PAL 8
PAL8
PALS
PAL8
PAL8
PALa
PALS
PALS
PALS
PALS
PAL6
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PAL8
PALS
PALS
PALS
PALB
PALS
PALS
PALB
PALB
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PALS
PALS
PALB
PALB
PALB
PALB
PALS
PAL8
PAL8
PALd
PAL8
PALS
PALfl
PALB

l l . L . 9 . 3 7

2 0 ie
20.J9
201G
2011
2312
21)13
2 j m
2015
2016
2017
2018
2019
2320
2021
20Z£
2U23
202".
2025
2026
2027
2026
2029
203 0
2031
2032
2033
203".
2035
2u36
2G37
2038
2039
20"»D
2 C 1
2U<>2
20i*3
20<tJ<
20".5
201*6
2Ui<7
20<»8
2J1»9
2056
2351
2052
2053
205V
2055
2056
2U57
2058
2059
2u6C
2D&1

PAGE



SLOCK. OATA SET

C
C
C
c

225 C
C
c
c
c

230 C
C
C
C

c
235 C

C
C
C
C

2*0 C
C
c
c
c

2W C
C
C

2 50

2 55

260

2 7J

OOC 6600 FTN ^3.Z-P3^U OPT = 1

SVHSOL TABLE (<*>
FIXMRI 9 FIX MEMORY REFERENCE INSTRUCTION <<») (3)
EJcCT 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 SOURCE <<t) (2)
TEXT 8 ASSEMBLE CHARACTER STRING l^)
ZBLOCK 10 RESERVE N NOROS OF MEMORY CONTAINING

ZEROS (5)
IFDEF 11 ASSEMBLE COOE I F SYMBOL DEFINED ( 5 )
IFNOEF 12 ASSEMBLE COOE IF SYMBOL NOT OEFINEO ( 5 )
IFZERO 13 ASSEMBLE CODE I F EXPRESSION = 0 (51
IFNZRO 14 ASSEMBLE COOE I F EXPRESSION * 0 <5>
OTORG 15 OUTPUT TWO FRAME OECTAPE BLOCK NUMBER

ON THE BINARY TAPE ( 5 )
DEVICE 16 NAME DEVICE 15)
FILENAME 17 NAME F I L E ( 5 )
NOPUNCH 18 CEASE BINARY OUTPUT <5>
ENPUNCH 19 CLEAR NOPUNCH CONOITION (51

( 1 ) - NOT PRESENT I N <»K PAL-D
(DEACTIVATED I N THIS ASSEM3LERI

<2> - NOT PRESENT I N PAL I I I
S3) - NOT PRESENT I N kK OR BK PAL-D
(l») - IGNORED 3Y THIS ASSEMBLER
( 5 ) - NOT PRESENT I N W ASSEMBLERS

DATA INOPC/3'.ANO,3RTAO,3RI5Z,3ROCA,3RJMS,3RJMP,<.RFEXT,<.RFAOO,
• '»RFSUB.<tRFMPY,itSFDIV,<»RFGET,i»RFPUT,<»RFNOR,
• 3R.OPR > 3RNOP,3RIAC,3RRAL,3RRT L,3RRAR,3RRTR,3RCML,3RCMA,
• 3*CLL,3RCLA,
• 3RHLT,3ROSR;3?SKPt3RSNL>3RSZL,3RSZAf3RSNAf3RSMA,3RSPA,

• 3 R I O T , ' 3 R I O N ! 3 R I 0 F ! 3 R K S F ! 3 R K C C ! 3 R I C R S , 3 R K R B , 3 R T S F , 3 R T C F ,
• 3RTDC,3RTL5,3RRSF,3R*R8,3RRFC,3RPSF,3RPCF,3RPPC,3RPLS,
• tROTRA,'»RDTCA^RDTXA,'.RDTLA,i.RDTSFf'»ROTRB>'.Ri3TLB,

^ R D M A R , • t%QNAH^ROCeA,<»RDSAC l<iROEAL^ROEAC,
t R 0 F S E l < * R U F S C l ' t R D M A C , 3 R C O F . 3 R C I F , 3 R R D F , 3 R R I F l 3 K R I U t
3RRMF,3RSMP,3RCMP,
b R 0 E C I M A , 5 R 0 C T A L , 5 R f I E L D . 5 R P A U S E , 1 R I , i R Z , 1 R $ , b R E X P U M G ,
6 R F I X T A B , 6 R F I X M R I , 5 « E J E C T , < . R P A G E , 5 R X L I S T , ' . R T E X T ,
b * Z B L 0 C K , 5 R I F 0 E F , 6 R I F N 0 E F , 6 R I F Z E R 0 , 6 R I F N Z R 0 , 5 R Q T 0 R u ,
faROdVICE,6RFILENA,6RN0PUNCI6RENPUNC/

J A T i / 1 5 D u U u d , 1 5 1 0 C l 3 B , 1 5 e 0 0 0 [ 1 , 1 5 3 0 a c a , 1 5 ' . 0 ( l u O . 1 5 5 0 l ] i ) B , u l , 0 0 i j 0 B ,
O C l i O O a , 0 0 2 0 0 a B , 0 0 3 0 D O B , O Q i O O O B , 0 0 5 0 0 0 8 , 0 0 6 0 0 0 9 , 0 0 7 0 JOB,
J17U3JB,Ol70CiOB,Q 1 7 0 0 1 6 , 0 l ? 0 a <t3,U17Q0 6 B i J 17 J 1 0 B , a i 7 u l ? a ,
0 1 7 J 2 0 S 0 1 7 0 U J B l 7 1 0 0 B :
J17U3JB,Ol70CiOB,Q 1 7 0 0 1 6 , 0 l ? 0 a <t3,U17Q0 6 B i J 17 J 1 0 B , a i 7 u l ? a ,
0 1 7 J 2 0 S , 0 1 7 0 U J B , u l 7 1 0 0 B , : i 7 2 G 03 ,0271*0 2B,u27<(0 i *B ,J271 .1 U 3 .
D<.'7-.2 J B , 0 271,30 B, 3 271.1.0B,u 2 7W508 , 0 2750 0 8 , 0 2 7 5 1 0 8 ,
l , 1 7 G ' « 1 3 i 0 1 7 1 £ Q S l a i 7 2 3 i t a , a i 7 2 > » C a , b 2 7 & 0 i « B >
JC6JC 0 6 , 22 b 0 C l B i 2 2 6 C u 2 B , 2 2 6 0 3 1 B r

? : b < 1 3 ? 2 6 J < 2 d ^ E O i ' B 2 2 6C<ba
, 2 2 6 0 3 <• 3 , 2 2 b O 3 b S ,

2 26 0 2 » i 3 , 2 2662 b 3 | 2 2 b 7 6 1 B , 2 2 6 7 6 2 8 ,

.1/03/73

PAL8
PAL8
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PAL8
PALS
PALS
PALB
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PAL8
PALB
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PAL8
PAL8
PALS
PALS
PALS
PAL8
PALS
PALS
PALB
PAL8
PALS
PALB
PALS
PALS
PALS
P»LB
PA L 8

11.09.37

21163
2061.
2065
2066
2067
2068
2069
267,,
2071
2072
2(i73
207V
2075
2076
2077
2078
2079
2<lSd
2081
2082
2063
2061.
2085
2086
2387
2088
2Q89
2090
2u91
2092
2093
2091,
2J95
20^6
2u97
2098
2099
21uO
21y 1
211,2
2 lb 3
2101,
21u 5
21U6
21C7
210 8
21^9
211C
2111
2112
ilU
211%
"•'15

nib

PAGE
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1 .1 NO.

000039

000036

00003/
0 J U 0 1 J

jaoon

0 0 0 0 1 2
u D J O l 3

joaom

j J u J 1 5

u O U O l b

uO UQ I 7

C 0 J 3 2 :

„ o u J : i

j uL L 63

j j - 0 6 3

PROGRAM

BLOCKS

PROGRAM*

i o : N r

LDCAL

2126

L N T R Y POINTS

000002 PTPUN

EXTERNAL SYHBOLS

uD 130 J 3 O C O O J G D a O O U w J J J O C O C O

2 u 2 l » 2 t

?".60u

CPC

LENBUF
AZERO
TRACE.
PTPUN

6312J

si&uuouoo; f

51.210

5021003: Jl

5160J00O56

5332J
' 3 7 1 ,

5 1 7 Q 3 J 0 & 6 O «•
u l i ) C u 0 0 0 3 U •

j •

5 3 L I .

7JT10

i1 o o o 3 o J O O o o on J j u C O i i o
6 7 2 0 1

E X I T

I N I T T P

76623
516U000057 »

5 6^2;

1562 0

5C

llllc

* i. w O 1 3 <•

^b 32

3ETBA

ENTRY
t Q J
DATA
l/FD
DATA
SX6
SA6
SA2
sai
SA2

sxi
SAb
3A2
SA3
5X7
SA7

RJ
SAl
SAU

tQ
DATA
3 32

N&

SAb
5 1 .

i x;

•i X5

5A1
1 * 7

3 ' :

PTPUN
512
0
i»2/JLPTPUN,18/PTPUN
0
AO
AZERO
Al

SAVE AO

B l = AOQRESS OF F I L E NAME.

X2
FMA
A l » 2
X2
X3
NHDS
INITTP
FILBUF
AZERO
XI
PTPUN
I
- B l

B 2 . E X I T
82
FET

bu-9
Aj

* b , I N I T T P

A . t 1

FHA OF USERS ARRAY

NUMBER OF WORDS TO BE TRANSFERRED

RESTORE AO

COMPILEMENT AOORESS OF FILE NAME

ERROR, IF NOT FOUND

5TJRE FET ADDRESS

EXIT, IF NOT T He FIRST TIME CALLED

^ O J 3 7

PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
PALS
p/as
PALS
CALfl
PALS
PALS
PALS
PALS
PALB
PALS
PALS
PALS
PAL8
PAL8
PALS
PALS
PALS
PAL8
PAL8
PALS
PALB
PALS
H4L8
PAL8

2127
2128
2129
213G
2131
2132
2133
2131.
213S
2136
213?
2138
2139
21<tO
2H.1
211.2
211.3
2K.H
2105
2106
211.7
2H.B
2109
215u
2151
2152
2153
2151.
2155
2156
2157
2158
2159
2160
2161
2162
2163
2161.
2165
2166
2167
< t -J *
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<i3U L

. 0 0 0 2
1.2610

JQ0025
11 n n 1 7 ft
t1 U U J C O
GQ0027
C00Q30
000031

0Q0J32

000C33

D 0 0 0 3 *

C0C335

U0Q036

C 0 0 J 3 7
t o c j t j

u 0 3 11 •» 1

GQ0C2

0O0QI.3

D00Q<» <*

u000i*5

caooua
0003<*7
OOOiiS J

j o a o s i

C00052

: B f i ; 1
hUUu} -1
CO J ; 5 i.

J 0 3 0 5 3

Q I G Q o Q u O Q O X
n n fir. 1» ? n f i i l i*i ' • I 1 1
UUUU wHtUU UU * J u J

C.UCG0G013 »
OCoGuuDOLuC3uj ,
5622 ,̂

r in 73
** J U r c

1672)

6l7QJuC0i1
66 iJ i

515UJ00U56 •
PI ^ ,

511bJu0aS7 •
53217

6161U01UCJ

63** >• j

5i«t»03

5665)

66557
Q<t65D0 3 J^s

u<<3<.jliiJ05<t »
0 *»G J j

76630 5160 00 03 61
B12il0QU057 »

7675i
52 72u 0001,2

53121
aiJOuOcooo x
O0C0022OliOli0IJO]:
6170J00011

u J 1 HH

OJOQl)

f LI)-

S3120

6353C

66 337

U 0 il f̂ U

3 Q 0 H .

5152JOC057
53357

1C633
5<«637

•

5120J00061 »
6332)

U UU U u u U U a J r

52fa&J020u2

i 1.667

FILBUF

FILMO

LTRANS

BFULL

ALLTN

3 0 C 0 u • O O U O U O J O J J C U O C

MXj
L X j

3X6
SA6
S A l
RJ
VFO
EQ
DATA
SAZ
MX,
BX7
5A7
3B7
S83
SA5
3Aj
SAl
3A2
sei
S85
5A3
SS5
SA-
sax
eQ
S ft4-
•3>.b

3A&
SB3
3B5
EH
EQ
EQ
SX6
SA6
SA2
SX7
SA7
S A l
SJ
VFD
3 8 7
SA5
SA3
BX6
5 45
3Ab
SA?
5B3
EQ
SA5
5Xb
SAb
£Q
j Ara
3 a r A

2
Z
X 1 t X 0
AS
AU
= XCPC
1 8 / i » , 2 / l , 2 2 / (
INITTP
0
Bi
60 -^
-X3»X2
A2
1
B0
FHA
X5
FET
X1*B7
X2
B1*LENBUF
A2»B7
X3
NWDS
X i .

B3,ai . ,ALLIN
AJ»33
XU
B5
83*87
B5»B7
B6.B5,BFULL
BS.B't, ALLIN
LTRANS
B3
SHDCT
FET
35
X2*2
X2
= XCPC
18/2 ,2 / l ,JW0
1
FET
X5*B7
X3
A3t37
A6»a?
SHOCT
X2
FILHO
FE7
B5
X5*2
FILB'JF
I

0

SET 3ITS i.*i IN FET

) , lS/lUiiB

SET BINARr AND NOT

ZtRO HOCT

LOAD 'F IRST*

LIMIT

• I N *

NHLIS

LOAO NEXT HORD

INCREHtNT HOCT
INCREMENT » I N »

GET NEXT WORD

SAVE HOCT

SET » IN» TO FIRST*L

, 6/li.B

LOAO »FI«ST«

• I M ' = 'FIRST*
'OUT' = 'FIRST*

RESTORE HOCT

UPDATE ' I N "
EXIT

PHIS
PALS
PAL 8
PAL8
PftL8
PALS
PALS
PALS
PALS
PAL 8
PAL8
PALS
PALS
PALS
PtLS
P4L8
PALS
PAL8
P4L8
P4LB
P4LG
PALS
P4L8
PAL8
PAL8
PAL8
PALs
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PAL6
P4L8
PAL8
PALS
PALS
PAL 8
F'ALB
F'ALS
PALS
PALS
f'»L£
F>AL8
I'ALB
PAL 3
PA L i
PAL3
PAL 8
PAL 9
Pltli
•» M i

'••'• - L *

P O L !
•? \ L ...

2169
2170
2171
2172
2173
2 1 7 *
2175
2176
2177
2178
2179
2180
2181
2182
2183
218<<
2185
2186
2187
2183
2189
2190
2191
2192
2193
219".
2195
2196
2197
2198
Z199
2200
22J1
2202
2203
220 <*
2205
220 6
2207
2208
2209
2210
2211
2212
2213
221<>
2215
2216
2217
2218
2213
2220
2 221
222?
2221
?'<:?'•
r I i b
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VER 1.1 23/08/73 PAGE NO.

000075

000076

00G077

00013 0

000131
000132

000131

C0G134
u001u5

000136
000107

uoona

000111

30J112
000113
300114

..00115

000116
309117
300120
000121
&00122
000133

000124
300125

000126
000127

000133

£00131
000132
00ul33
000134
0 0 r. 13 5
000136

C2GJ0OC77 l-
67227

2u'7b6
12771

0430000375 •
516CU0G206 •

5173330207 •
J400iia0040 •

OOOOUJOOCOOlJbJJDUQaO
67447

054000U135 »
66337

b636Q0G153 *
6143330012

5123J00u70
202G6

11320
04] l33U01dl •

jocoojoocouauJjjaooo
2S406

11540
3755}

J3u5j00106 •
67557

J45CU0D1D6 »
04ja300107 +

uOCOuOliOi.iiaj(>330OuU0
01000001G1 *
5140ii00l72 t

2d444
6150ajO034

01J330Q106 •
0250000117 «-
a400J0(1153 *
040G000112 *
04001)00153 «•
040Ui)00153 »
04COO0G113 *

00003000D0003II3ul<000 C
4360J

6620 0
110.1301*112 •

SHX7

HRIE

GETNC

NCGOT

HATCH
LOOPM

1

EQUAL
»OOPE

.ISTE

.ETLFN

010O0OU101 • LFNLA
5140&0D172 •

20444
615Gi)0Qi)Q4

i ) l j 3 j 0 a i 0 6 «•
025fiu00l32 *
j 400Cddl37 * LISTLB
04QO3O0153 * <
j<*u030012>. * 4
0400^130124 * ^
CUCU0012& * ^

EQ
SB2
LX7
3X7
£Q
SA5
SA7
EQ

OATA
SB4
NE
SB3
GE
sa4
SA2
LX2
BX1
EQ

DATA
LX4

axs
1X5
ZR
SB5
EQ
EQ

OATA
RJ
SA4
LX4
SB5
RJ
JP
EQ
EQ
EQ
EQ
EQ

OATA
HX&
SB2
RJ
RJ
SA4
LX4
SB5
RJ
J P
£3
EH
-:Q
£Q
EQ

B2,B0iWRIE
B2-B7
6
X7«-X3
SHX7
EIO
EIDH
CHECKC

C

64-B7
B4,B0>NCGOT
83 + B7
83,S&,ERROR
10
7oB*B3
6
X2»X0
GETNC

b

6
X4*X0
X5-X3
X5,HATCH
B5-B7
85,30,HATCH
LOOPH

0
GETNC
POSSABLE
3 6
4
HATCH
LISTE+85
ERROR
EQUAL
ERROR
ERROR
LOOPE

0
0
BO
EQUAL
GETNC
POSSABLE
36
4
HATCH
LISTLB+B5
LFNLB
ERROR
GETLFN
&ETLFN
LFNLA

SET ELECTRONICS 10

GET NEXT CHARACTER

EXIT IF CSRO FULLT READ

CX3) = NEXT CHARACTER

HATCH CHARACTERS

RETURN IF NATCH FOUNO

RETURN IF NOTHING HORE TO CHECK

SEARCH FOR AN EQUAL SIGN

SPACE

GET LOCAL FILE NAME

PAL8
PALS
PALS
PALS
PALB
PALS
PAL6
PALB
PALB
PALS
PALB
PALB
PALB
PALB
PALS
PALB
PALS
PALS
PALB
PALS
PALB
PALB
PALS
PALS
PALS
PALS
PAi.8
PALB
PALS
PALS
PALB
PALS
PALS
PALS
PALS
PALS
PALB
PALS
PALB
PALS
PALS
PALS
PALB
PALS
PALS
PALB
PALS
PALS
PALB
PALS
PALS
PALS
PALB
PAL8
PAL8
FA! H
PALS

2330
2331
Z332
2333
233 d
2335
2336
2337
233B
2339
23«.O
2341
2342
2343

2345
2346
2347
234S
Z349
2350
23S1
2392
2353
2354
2355
2356
2357
235B
2359
2360
2361
2362
2363
2364
2365
2366
2367
236B
2369
2370
2371
2372
2373
237<t
2375
2376
2377
2378
2379
2380
23S1
2382
2383

2JJ6



C0ii l37

003140

G00141
C0J142

G0Q143

00J144
00J145

000146

000147

C0J150

000151

Q0J152

UQ5153
000155

000157

000161

OOOlsl

00u lb2

003153

030 I S *

000165

COJI36

00Gli7

'ostiira

C2C1T1

66227
J426000153 «•

2CO06
12i63

J40CiKi0125 •

idiO J JCOtJOOj J J CuliuO
C3u6000153 •

615JJJ0012
20606

6622 7
0425330145 •

0400uuG143 f
516UJ0C201 •

67231
10622

516CjOO2O2 •
OlOulDuOuO X

5642li
43522

20522
11445

515000C2G1 •
12654

56620
5120J0D202 *

43J3=>
2 L I O U 6

O4OOuOO141 *

5120000200 »
51533J0203 +

10655
5362J

5 1 5 3 J U 0 2 L 4 *
1C655

5066Qi)0j31
5150J&0295 »

10655
50b6J0J0i ) l

5 1 5 J J O O 2 O 6 «•
1C655

5066000JJL
5150000207 •

1J655
5 0 6 6 D 3 U O 3 1

6110JJ0174 t
67201

OlOOODJj j ; X
43622

2u622
3 1 6 2 i j ; u l 7

u<*aQjOuOji »

LFNL8

SETLFN

LOOPL

FINDIO

ERROR

CLOSE

SS£
£ «
L X 6
BX6
EQ

DATA
ZR
385
LXS
SB2
EQ
EQ
SA&
5 32
BX&
SA6
RJ
SA4
MX5
LX5
BX4
SA5
8X6
SA6
SA2
MXQ
LX3
t Q

MESSAGE
ABORT

SA2
SA5
8X6
SA>>
SA5
3>.E>
S46
SA5
BX6
SAb
SA5
BX6
SA6
SA5
BX6
SA&
SB1
i B 2
* J
HX5
LX&
SSb
£Q

B2 + B7
B2.B6,ERROR
6
X6«-X3
LFNLA

\t

X61ERROR
10
6

82*87
B2,fl5,FINOIO
LOOPL
NEWNAHE
- a i
X2
SAVEX2
=XGET8A
az
18
1ft
X4»X5
NEWNAHE
X5fX4
82
SAVEX2
6
6
SETLFN

CCHSG

LISTH
PUNFILE
X5
X2
LINEL
X5
A6»l
TITLEF
X5
A6*i
£ I D
X5
A 6 H
EIO»1
X5
A6I-1
OUTLFN
- 8 1
sXGETBA
18
I S
3 2 H 5
R E A D C ;

PUT LFN IN FET

ABORT JO8

SET ICARO

SET UPO

SET ITFLA&

S£T NEB(l)

SET NE312>

SET LC TQ 7777773

2 3 / J 8 / 7 J PAGE NO.

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

:SSAGE TO OArFILE 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

4

2387
23SS
2389
2.391)
2391
2392
2393
2394
2395
2396
2397
2398
2399
2400
2401
2402
24D3
2404
2405
2406
2407
2408
2409
2410
2411
2412
2413
2414
241$
2416
2417
2 41B
2419
2420
2421
2422
2423
2424
2425
2426
2427
2428
2429
2430
2431
2432
2 433
2434
2 43 5
2436
2437
?.uia
2439
2440
2441
2442
2443

OJ
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I/ER 1 . 1 SENDM PAGc NO.

couo:o
'udOO.M

3 J J D 3 1

OG0300

: 3

, 3 0 0 J i . 1 2 6 2 3

10GO3 6

il 0 3 J 3 7

U G G U
J O Q B I I

2 3 u 5 1 6 C / i . l 5 u D : D ; U O u l
O C O U U O O U I I O G U U O J O G O U U

532£Q

1133".

5 J J 2 J
i« J 1 U Ci

712 D 0 0 L 0 D 1
7

373J i (
0 3 3 3 0 0 0 3 1 1

36112
J1.JG jQ30C 7 •
3633i»

H
3751" .

. J 0 3 1 2

u 3 0 0 1 i
.• J C 3 1 t

t J 0 J 1 a J 6 3 31.

711.

36112

201L b

7 m o JS3333
3 611. i

3
J b l l w

i* 31 i:
11223

; j . ; ; i i2fei;

I DENT
3ROGRAM LENGTH

SLOCKS

PROGRAM* LOCAL

ENTRY POINTS

UOui i i l l 5ENDN

EXTERNAL SYMBOLS

CPC

SrNGH PAL 8 21.5a

TRACE.
SENDM

PNOK

LOOPA

tNOA

1NI3OUNQ

tNOfl

ENTRY

DATA
5A2

SA3

3X3

SA&
3A2
SA3
1X1
s x ?

5 xi.
1X3
MG
I Xi.

1*5

I X5
•to

L XI
I «3
N G

I < 1

£a
i. XI

I x i

I <l

i x i

•t x b
sab

SENDM
l.2/uLSENUM,la/S£NOM
J
Al
X2 ( X 2 ) = PROGRAM LETTER
ERRM+2

X <-' t X 3

ERRM-.E

X2

G

1

U j

X3.ENDA

LOOP'

1U
X l - X ^

X5i INHOUNU

6

x J . t N D O

LOOPS
X ^ . A U

b

« 1 » X i

X i * X U

ERS1M

PUT PROGRAM LETTER I N THE MESSAGE

( X 3 I = ERROR COUNT

PJ ! ^ COJNI IN TnE MLiiAGE

PALS
PALS
PALS
PALS
PALS
PAL8
PALS

PALS
PALS

PALS
PALS
PALS
PALS
PALS
PAL8
PALS
PALS
PALS
PALd
PAL6
PAL8
PAL 8

PAL8
PALS
PALd
PALS
PALS
PALS
PALS
PAL 8
PALS
PALS
PALS
PALS

PAL 8
PALS
PALS
PAL8
PAL8
PiL3
PALS
PALS

2 459
2<«60
21.61
2462
21.63
2U61.
21*65
21.66
2<*67
21.68
21.69
2'.7'0
21*71
21.72
21,^3
^'.7^
21.75
21*76
21.7 7
2^7 6

21*79
2i«8D
21.81
21.(12
2(|83
21.6"
21.8 5
21.86

21*87
2 1*6 a

Z^i'i
21.90

21.91
21.92
21.93

2<*9i«
2h95
21.96
21.97
2 1.98
21.99
? SG j
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APPENDIX G

SAMPLE OUTPUT LISTING



P A L - 8 A 5 S £ M 3 L £ R - - VERSION & 1 1 / J 6 / 7 3 - -

0 0



PAL-B ASSEMBLER - G 11/06/73
."AL8 E X A K P L E

0 2UC
0 201
0 23 2
0 20 3
0 20 k

0<t0u

C O i
CM12
1)1.] 3
CtOi.
fltJ5
O«.O6
0*0 7
O>1C
O<»11
0<tl2
OKI 3

o<»m
0"»15
01.1b
0"»17
01.2 0

0"t2l
9 022
Ji£]
0<«2<t

01.2 5
0 1.2 6
0<»27
DW3t
1)1.31
0-.3 2
0 1.3 3
0<«3<t
0<t3 5
31.3 6
Qi.3 7
Qi.i.0
] U 1
01.1.2
01.1.3
o m»«i
31.1.5
01.1. fa
01.1.7
Gi.5:
01.51

71.32
7000
70JC
70011
7030

7330

3251
62 l A
1177
32 2*.
1651
3777
2251
1J51
3776
6J11
1.561.
7930
3775
1211.
3771.
1.571

70".D
1251
3251
70 OC

1775
75 01.
3775
1776
733 «t
3776
1777
7J01.
3777
1775
7JIII.
7200
1776
7JJI.
3776
1777
7J0I.
3651
1776
55 J D
6670

OUTPUT

BAOEXi
HVMSB,
HVLSB,
ONEi
TWO,

HVCR,

CORLSB,

O F L J 1 ,

AJORS(

/PA^8 EXAMPLE
HLT
70 CJ
7 3 i j
7000
7J0J
PAGE
7003

ii/OB/n 1 1 . 1 2 . 0 C .
PAGE A 1

OUTPUT

/MS aYTE OF PROOUCT

/ L S 3rTE OF PRODUCT

IFNZ^J ".OQ-HVCR <JMP 3A0EX >
JCA 43DRS
ROF
TAO Cb231
OCA OFLO1
TAO I ADORS
OCA HJHSB
ISZ A3ORS
TAD I A30RS
OCA Hi/LSS
COF 13
JMS I 161.

OCA 3ME
TAD C3RLSB
O C A r w o
J1S I 171

CMA
TAO A33RS
D-a A33RS
7u0i

TAO 0*1
*AL
OCA 3 ^ £
TAO Hi/LSB
«AL
DCA H/LS3
TAO HV1SB
RAL
DCA HvHSB
TAO D*E
RAL
CLA
TAO rWLSa
RAL
OCA H^LSB
TAO HVMSa
RAL
OCA I A0OR5
TAD HI/LSB
JHP I HVCR
667]
i

/ADDRESS OF HTSV MSSTTt
/ F I E L D OF HTSV OATA

/SAVE HIGH ORDER HTSV

/SAVE LOU ORDER HTSV BYTE

/ROT CORRECTION FACTOR

/ O . P . MULTIPLY ( H T S V ) ( B E T A ) ( 1 »
ALPHA*TJ

/RETURN ADDRESS TO MS BYTE
/ I N CALLING TASK
/CHANGE DATA FIELD TO CALLING

PROGRAH

/NULTIPLT FINAL PRODUCT BY 2

/STORE I S d U E OF HTSV

/RETURN TO ENG. CONVERSION
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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 - Rc-ad ASCII Paper Tapes

This program reads and converts ASCII paper tapes into

ObUO display code on the file TAPES. 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 MAGNET utility 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 30 of the permanent file,

PUPSUPPORT.

ASKPS - Read PS/8 Format Uatatapes

This program reads and converts datatapes written in

PS/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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