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TRANSFER VECTORS?

s D W D WA W A W S D G R G D W R S D W DD S SR D W WD WS WD WD WD AR GRS AP W WR GRS WS WS AR WP N WS RS MDA AR R S RS D W W D

ORG 1518
TRANSFER VECTOR FOR IOPAK ROUTINESS

Q- GETC

EQ PUTB

EQ PUTC

EQ OPEN

EQ CLOSE

£Q RESET

EQ WEOR

EQ READ

EQ WRITEOCT

EQ TEXT

EQ GETB

EQ INTGR

£Q EREAL

EQ FREAL

EQ ALF

EQ CHAR

EQ BOOL

EQ REWRITE

ORG 1328

TRANSFER VECTOR FOR EXTERNAL ROUTINESS

EXTVECT EQU *
SINCOS  VFD 6U/EXP SIN

DATA i cos
EXP VFD 60/LN EXP
LN VFO 60 /SQRT LN
SQRT VFD 60/ARCT AN SGRT
ARCTAN  VFD 6U/NULL ARCTAN
NULL DATA 0
PMD VFD 60/NULL1
NJLLY  DATA 0

1
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ABNORMAL EXIT TRANSFERS?

OKo 1708

A3Na EX BXGRO MSG
EQ ABN.EX1
ENDM
ABN.EX ASSMSG FOR A+ COMPILER OPTION
ABNsEX INDXMSG FOR €X+ COMPILER OPTION
ABNeEX DIVMSG FOR $D+ COMPILER OPTION
BSS i
LX7 42
SB5 - X7
LX7 18
ABN. EX OVFLMSG FOR $0+ COMPILER OPTION
BSS 1

TRANSFER WORD FOR ABNORMAL EXITS COUT OF EXTERNAL ROUTINES?

BX7 X1
EQ ABN. EX1 X0 ALREADY CONTAINS THE MESSAGE ADDRESS
EJECT

EFETS AND CHARACTER BUFFERS FOR INPUT AND 0JUTPUT,
PASCLGO0, THE KEEP FILE, AND PMODFILE

FETS FOR PASCAL,

(THE BUFFzRS ARE LOCATED AT THE END OF POSYS)1

BIGBUF EQu
BUFLGTH EQU

EFET FORMAT (FET

BIT 59 t EOF

50900 8
10018

- 1
BIT

BITS 5e-588 SPECIFICATION

BIT 55 t CHAR/BINARY (CHAR = 0)
BIT 54 t READ/WRITE BIT (READ = D)
BITS 48-53t% MASK FOR EOF-TEST

BITS 18=-47% UNUSED

BITS €=-17t LRL

(PASCAL RECORD LENGTH)

INPUT (UScD 8Y THE COMPILER AND THE USER) S
13 CHARACTER BUFFER
6} /7%=-11 PCINTER USED BY IOPAK

BSS
VFD
VFD

INFET DATA
VFD
VFOD

OUTPUT (JSED BY
BSS
VFD
VFD

QUTFET DATA
VFD
VFU

PASCAL (USED BY
PASCAL DATA
VFU
VFD

1/0a3/3,1fﬁg1/8,6/258 4871

NOT EOF,IN,CHAR,READ,MASK FOR EOR,LRL=1

BLINPUT NAME MAY BE CHANGED LATER

63/INBUF 60 /7INBUF 6L/ INBUF
60/7INBUF+BUFLGTH

THE COMPILER ,THE JSER, AND FQCOUT)$
18 CHARACTER BUFFER
60/*%=10 PCINTER USED BY IOPAK

1/153/24317051/1,6/308,48/1

EOFy0UTyCHARyWRITE,MASK FOR EOF LRL=1

6LOUTPUT NAME MAY BE CHANGED LATER

60/0UTBUF y6U/0UTBUF 460/70UTBUF
60/0UT3UF+3UFLGTH

POSYS ONLY) 2

6LPASCAL
6U/HEADER,B60/HEADER,60/HEADER
60 /HEADER+HS CORRECT LIMIT

PASCLG0 (USED BY POSYS ONLY) 3

PASCLGO DATA
VFD
VFD

7LPASCLGO
64/BIGBUF,60/BIGBUF,60/BIGBUF
60 /HEADER+H5 CORRECT LIMIT

THE FOLLOWING FET IS USED EITHER FOR THE KEEP

KNOWN AT RUN=TIME

KNOWN AT RUN=-TIME

FILE (IF ANY),

_—
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OR FOR THE LOAD FILE (IF ANY), OR NOT AT ALL.

KEEPFET DATA ) NAME PASSED AS PARAMETER
ViU 63/ AUER yOL/HEADERyo U/HEADER
VFD 6G/HEADER+H5 CORRECT LIMIT KNOWN AT RUN=TIME,
LOADFILE EQU KEEPFET
PMDFILE (USED BY POSYS ONLY)S
PMDFET DATA TLPMDFILE
VFD B3/7INBUF,83/INBUF,65/INBUF
VFD 60/INBUF+BUFLGTH
EJECT
DECLARATIONS

WD M D I e N D AN R D DGR W S NN 4R N D W D R G P WD D D W A W O S WY G YD ED U AR D MDA AR A AR A SR N RS D G WS W D W S D s W

THE ADDRESS OF THE COMPILER PARAMETER RECORD?S
PARMLIST EQuU BIGBUF+1

DESCRIPTION (CF. HEADER)

FIRST ADORESS AVAILABLE TO JSER PROGRAM

IG4a EQu PARMLIST 3

ERRFLAG EQU PARMLIST+1 3 ERROR FLAG

ERRBITS EQU PARMLIST+2 2 FOUR WORDS OF ERROR BITS
PARMLIST+6 1% LOAD POINT OF BINARY INFCRMATION
PARMLIST+7 3 LIMIT OF CODE
PARHMLIST+3 3 LOAD POINT OF JUMP TABLE
PARMLIST+9 3 EXTERNAL ROUTINES FLAGS

3

PARMLIST+10 ENTRY POINT

ERRL IM EQU PARMLIST+6

CERTAIN FLAGS?

FACFLAG DATA i ~# 0 IFF FQRC IS ACTIVE
FQCFILFL DATA 0 # 0 IFF FQCFILE EXISTS
EXECFLAG DATA § = 1 IF A LOAD PROGRAM IS BEING EXECUTED,
= 2 DURING EXECUTION OF A COMPILED FROGR.,
= 3 OTHERMWISE.,
FItLD LENGTH STATUS WORD3
FoeLGTH DATA 0
CONSTANTS USED IN CONNECTION WITH THE PASCAL CALL CARD OPTIONSa
IONOGO DATA SLINPUT y6LOUTPUT,,4LNOGO
FQCNAME DATA. 7LFQCFILE
PP REQUEST WORDS!?
ABTREQ VFD 18/3LABT 96709 36/76RNODUMP
RPVREQ VFD 18/3LRPV,2/1,16/7278,6/0518/RPVTAB
CONCERNING CURRENT POSITION ON FILE PASCALS
RECPOS DATA 1 (POSYS HAVING NUMBER J)
FQCPOS EQU 8 POSITION OF FQCOUT ON PASCAL
ERRECPOS EQU 18 POSITION OF ERROR MESSAGES RECORD
PMDPOS EQU 11 POSITION CF PMD ROUTINE

BASE ADDRESS OF RUN=TIME STACK?
RTSBASE DATA g

CERTAIN LENGTHSS

PMOLGTH EQU 3u08 LENGTH OF PMD ROUTINE
JMPTABLG EQU 580 LENGTH OF JUMF TABLE
CTRMAX EQU 1630 MAX. NUMBER CF COUNTERS FOR FQU

PARAMETER TABLE?
PARAMS DATA L=P=z PROGRAM FILE
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LISTING FILE
DATA FILE
RESULT FILE
OPTION (NOGO OR FC OR FC¥*)
LOAD FILE

EXECUTION FL

EXECUTION LINE LIMIT

KEEPF = KEEP FILE
L= FREQUENCY COUNT LOWER
U=z FREQUENCY COUNT UPPER

PASCALSYSTEM VERSQ 40;0!000.5
PGMe OF seevvsnee=

END COMPILATIONE

END PASCALZ

BINe FILE KEPT ON ssessee=
ERROR IN PASCAL CARD:z

KEYWORD USED TWICES

ILLEGAL FL=Z=

TLLESAL LL=

COMPILZR OR PROGRAM NEEDS CMesassez
ERROR{S) IN PASCAL PROGRAMZ
FL TOO SHMALL=

BAD FCL OR FCuZ=

LOADFILE BADE:

INTEGER INPUT EXPECTED=Z

BAD INPUTZ

ADDRe = eesaee=

ERRORS IN I/0=

ERROR IN RESET=

TRIED TO WRITE ON IN-FILEZ
TRIED TO READ PAST EOF=

LINE LIMIT EXCEEDED=

VALUE OUT OF RANGE=

INDEX OR CASE VAR OUT OF RANGE=
DIVISION BY ZERO:Z

RUN=-TIME STACK OVERFLOW=
PROSRAM TOO LARGE FOR PMD=
PMD IMPDSSIBLE=

MODE = 0=

XPI;‘

PPAR DATA
DATA
LPAK UATA
DATA
DPAR DATA
DATA
RPAR DATA
DATA
OPTPAR DATA
DATA
LOADPAR DATA
DATA
FLPAR DATA
DATA
LLPAR DATA
DATA
KEEPFPAR DATA
DATA
FCLPAR DATA
DATA
FCUPAR DATA
DATA
DAYFILE MESSAGES?
DATEMSGL DIS =
DATEMSGZ D1IS
ENDCOMP DIS
ENDMSG DIS
KEEPMSG DIS
ERRMSG1 DIS
ERRMSG2 DIS
ERRMSG3 OIS
ERRMSS34  DIS
ERRMSGS DIS
ERRMSGE6 DIS
ERRMSG7 OIS
ERRMSG8 DIS
LOADMSG DIS
READMSGL DIS
READMSG2 DIS
ADDRMSG OIS
MEN DIS
MER DIS
MEQUT 0IS
ME OF DIS
LINEMSG DIS
ASSMSG DIS
INDXMSG DIS
DIVMSG DIS
OVFLMSG DIS
NOPHMDMSG DIS
IMPPMD DIS
MODEMSG DIS
CALL 8RERO
EQ
ENOM
WAIT MACRO
USES BiS&rI,.
NZ
ENDM

PP REQUEST ROUTINE?

PPREQ

DATA

ENTRY CONDS

;}
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X¢ = FP ROUTINE NAME, A1/X1 = LFN + C/5, X& = FUNCTION CODE

EXIT CONO ¢ AL = FET=-ADDR (UNCHANGED)
USES A4yAoy XugX49XODs

MX4 42 MASK FOR LFN
BX4&4 X1%¥X4

BXb X6+X4

SAG Al SET CODE IN FET
L Xs 42

SX6 Al

BX6 X6+XD

MXy 1

L X4 41 RECALL 3IT
BX5 X6+X{

SAb 1

SA4 1

NZ Xipy ¥

EQ _ PPREQ

MESS (ISSUES MESSAGE REQUEST WITHOUT AUTO-RECALL).
UPON ENTRY, X{ = POINTER TO MESSAGE.
JSES A29A6y XL 9X23XDa

MESS BSS i
SX6 3LMSG
L X6 42
B8X6 X6+XE COMBINE WITH MSG-ADDRESS
SAb 1
WAIT 2
EQ MESS

MEMORY REQUEST ROUTINE,

ENTRY COND3® X1 = DESIRED FlLs A2/7X2 = F.LGTH,

EXIT COND? X1 = X6 = [F.LGTH] = NEW FIELD LENGTH.
USES XZ, AB/X3, B1 = 1.

MEMREQ BSS 1
BXo X1
L Xo 33
SAb A2
MX2 1
SXo 3RMEM
L X6 42
LXe 41
BX6 X6+X2
SXe2 A2
8X6 Xo+X2
SA6 B1
WAIT 3
BXb X1
SA® A2
EQ MEMREQ

SKIP FORWARD PASCAL ROUTINES
UPON ENTRY, X3 = SKIP COUNT.,
USES XU, Al/X1i, Ab/X6, B1 = 1.

SKIPF BSS 1
SA1 PASCAL
MXu 42
B8Xo X1*X{
S Xis 2428 SKIPF
BXo X6+X{
SAb AL
SXp - 3RCIO
LX6 L2
MX& 1

L Xy 41

C—
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BX6  Xe#x0  RECALL BIT

| LX3 138
| BXxo X6+X3 NUMBER OF RECOROS
| SX PASCAL
. BXo6 Xo+X0
[ SA6 B1
NAILT 1
EQ SKIPF

PROCEDURE TRANSFORM BINARY NUMBER INTO ITS DISPLAY CODE FORM?
CONVERTS B2 < 10 OCTAL DIGITS TAKEN FROM THE LOWER END OF X5 INTO
DISPLAY CODE AND STORES THE RESULT LEFTMOST INTO X6. X5 IS THEREBY
SHIFTED LEFT BY (64 - 3%*B2). B2 IS 0 UPON EXIT.

USES Xi,XZ, Bl = 1’ B3,

8IN.DISP B8SS i
SX& B0
MX1 57 (COMPLEMENT OF) MASK
SB3 338 =0z
801 BX2 ~X1¥X5 EXTRACT OCTAL DIGIT
SX2 X2+B83
BXo X6+X2
LX6 54
LX5S 57 NEXT OCTAL DIGIT RIGHTMOST
SB2 B82-81
NZ 82,801
EQ BIN.DISP

PROCEDURE TRANSFORM DISPLAY CODE NUMBER TO BINARY.
UPON ENTRY, X{ = LEFT ADJUSTED, ZERO-FILLED DISPLAY CODE NUMBER.
UPON EXIT, X& = CONVERTED X1 IF NO ERROR ENCOUNTERED,
4GUe+«00B OTHERWISE,
USES X{yX2,X3, 8B2.

D.BERR  MX6 1
BISP.BIN BSS 1
MX{ 54 MASK
SX6 BO
SB2 - 1Ry
EQ D+B82
D. 81 SX3 X2-1R8 RESULT SHOULD BE < O
Sx2 X2+82 RESULT SHOULD BE 2
BX3 -X2%X3
PL X350+ BERR ERROR IF X2 < 0 OR X3 2 0
LXb 3
BX6 X6+X2
D+ B2 LX1 6
BX2 -X0%¥X1
NZ X2,04B1
‘ EQ DISP.BIN
| IF FQCFILE EXISTS, GIVE IT DISP CODE OUTPUT AND CLOSE/UNLOAD IT:
| PRTFQC  BSS 1
| SA1L FQCFILFL
| IR X1,PRTFQC
| SA5 OUTFET
| SXG 498 DISP CODE OUTPUT
| SA2 AS+B81
| LX& 2k
| BXE X2+X0
| SXy B1
J LXG 13
| BX6 X6+X0 L =1 IN [FET+1)
] SAB A5 +381
! SA2 FQONAME
: BX6 X2
; SA6 AS

SX§ 3RCLO

-
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SA1 A5

SX6 1728
RJ PPRE&Q
BXb X5
SAob AS

EQ PRTFQC
EJECT

CLOSE/ZUNLOAD

PROCEDURE LOAD EXTERNAL ROUTINES?

UPON ENTRY,

JPON EXIT, Xb

USES ALL REGISTERS EXCEPT A3,A5,

SAVEX2
SAVEX1
SAVE X4
NEXT X&

LOADEXTS

X2
X4

{RTSBASE] = Xb6.

Al/7X1 = EXTVECT OR PMD,

[EXTFLAGS]) OR 1 (1 FOR PMD),
LOAD POINT OF (FIRST) ROUTINE,
LIMIT OF LAST LOADED ROUTINE,

EXPECTS 81 = 1,

INSPECT THE EXTERNALS FLAGS AND LOAD THE DESIRED ROUTINESS

LDEXTS1

LOEXTS2

SHIFT COUNT

IN

ouT

COUNTER FOR SKIPF

CURRENTLY RELEVANT BIT LEFTMOST

LOAD THE DESIRED EXTERNAL ROUTINE?

LOAD.ONE

UPDATE

READ IN ONE RECORD FROM LIBRARY INTO CUTBUF?

LO.1

PREFIX

IN
READ

LOAD POINT OF ROUTINE AND, AS B4,

8SS 1

BSS i

3SS 1

BSS b

8SS i

SBS 59

SX& OUTBUF
SAH PASGAL+2
SA6 A6+31
S$X3 BO

LXi B5,%2

NG X3 9. OAD s ONE
SX3 X3+B1
AX2 i

SAL X1

NZ X24L.DEXTS1
3X6 Xi

SAb RTSBASE
EQ LOADEXTS
BX6 X2

SAb SAVEXZ2
3X6 X1

SAb SAVEX1
BXo6 X4

SAB SAVEXL
RECPOS AND SKIP FORWARD 8Y IX31t
SAi RECPOS
IXe X1+X3
SX6 X6+31
SAL Al

ZR X3sLDo1
RJ SKIPF
SX§ ZRCIO
SX7 QUTBUF
SA7 PASCAL+2
SXb 123

SA1 PASCAL
RJ PPREG
TABLE

SAL4 SAVEXY

S Bi X Ly

RELOCATION CCNSTANT,

© © © 06 0 06 0 0 06 0 0 0 0 0 0 0 0 0 0 0 0 0




SAL OUTBUF
LXi 24
PIDL TABLE
sBe2 X1+81
SAL A1+82
SAZ2 Ai1+81
SX6 X2+84
SA2 FelBTH
Ixe Xb=X2
PL X243FLWERR
SA% NEXTX4
ENTR TABLE?S
ENTR LX1 24
S82 X1+81
SA2 A1+B2
L X2 23
SBe X2
S82 33=-82
SA1 SAVEX1
ENTR.1 SAz A2+2
SX6 X2
IXo Xo+X4
Sx2 343
LX2 24
BX6 X6+X2
LX& 30
SAD Xi+32
SB2 B2+B1
NE B2yENTR .1
PROCESS TEXT TABLESS
MXE 3
L X¢ 4
SAL A2
SA2 PASCAL+2
SB3 X2
SBo i5
L X5 Bby X4
LXxo 869 X5
TEXTTABL SB2 Al+B1
EQ B29yB3H,ENDTEXT
SA1 82
SA{ X1+84
LX1 24
S87 X1=-2
SAL A1+81
BX2 X1
SBe Bg¢-81
TEXTWORD SAz1 A1+81
Lx2 i
Bx3 X2¥X§
SB6 Be+B81
NZ X34RELDC
BX7 X1
SA7 AG+36
LT Bo,B7 sTEXTWORD
EQ TEXTTABL
RELODC S32 X3

X1 8= IDENTIF WORD
WC RIGHTMOST

WC+1

X1 t= IDENTIFICATION WORD

X2 8= NAME/LENGTH OF ROUTINE
X6 8= LIMIT OF ROUTINE

RESULT MUST BE < €

LOAD POINT OF NEXT ROUTINE

WC RIGHTMOST
WC+1

B2z = WC/2 = NUMBER OF ENTRY POINTS
82 IS JUSED AS COUNTER AND AS DISPLA-
CEMENT RELATIVE TO THE CONTENTS OF X1
X1 = 1 + (ADDRESS OF LAST TRANSFER
WORD FOR CURRENT ROUTINE)

X6 8= LOAD ADDRESS OF ENTRY POINT
RELOCATE
EQ

TRANSFER WORD NOW CONTAINS THE COR-
RECT JUMP INSTRUCTION

TO MASK OUT RELOCATION BITS

IN
LIMIT OF TEXT

FOR MIDDLE ADDRESS RELOCATION
FOR UPPER ADORESS RELOCATION

RETURN IF END OF DECK REACHED
X1 3= IDENTIFICATION WORD
AC 3= RELOCATED LOAD ADDRESS OF TEXT

87 8= WC-2 (LIMIT FOR B®)

X2 3= RELOCATION WORD

Be& IS USED SIMULTANEOUSLY AS COUNTER
AND AS DISPLACEMENT RELATIVE TO AQ.
X1 8= TEXT WORD

CURRENT RELOCATION BYTE RISHTMOST

X3 8= RELOCATION BYTE

GOTO RELOC IF RELOCATION WANTED
TEXT WORD LOADED
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JP

0010+ IA7
SA7
LT
EQ
01001 IX7
SA7
LT
EQ
0IIO% BSS
10001 IX7
SA7
LT
EQ
1010t IX7
IX7
SA7
LT
£Q

ENDTEXT SA4
SA2
SA1
SX3
EQ

THE FIELD LENGTH IS TOO

FLJERR SXi
RJ
EQ
EJECT

PROCEDURE LOAD
A1/X1 = FET OF PASCAL OR OF LOADFILE OR OF PASCLGO.

UPON ENTRY,

*-1+B2

XKi+Kis

A0+86

B6,B7 yTEXTWORD
TEXTTABL

X1+X5

AS+86
Be,87,TEXTWORD
TEXTTABL

2

X1+X6

AD+86
B6yB7sTEXTWORD
TEXTTABL

X1+X4

X7+X6

Al+B6

B6yB7 yTEXTWORD
TEXTTABL

NEXT X&
SAVEX2
SAVEX1
BO

LDEXTS2

ERRMSG?
MESS
ABN.EX2

LOAD BSS 1

READ THE CODE AND
SAe LOADPT
SXi 3RCIO
BXb X2
SA6 Al+2
SAs Ab+B1
SXo 123
RJ PPREQ

SET [RTSBASE]:
SA2 LIMCODE
BXo X2
SAb RTSBASE

MOVE THE JUMP TABLE, IF ANY
SAZ2 LPJMPTAB
ZR X23LOAD
SA3 A2-81
Ség YEPBRBLG-1
BXb X4
SAb X2+32
S82 B2-81
GE B2y30,*~-1
EQ LOAD
EJECT

~ PROCEDURE FREQUENCY COUNTS?
THIS PROCEDURE CONSISTS OF TWO PARTS, CPFQCL AND CPFQC2..

SWITCH
LOWER AODDRESS RELUCATEU
TEXT WORD LOADED

MIDDLE ADORESS RELOCATED
TEXTWORD LOADED

IMPOSSIBLE COMBINATION
UPPER ADDRESS RELOCATED
TEXT WORD LOADED

LOWER ADDRESS RELOCATED
UPPER ADDRESS RELOCATED

X4 8= LOAD POINT OF NEXT ROUTINE

SMALL FOR LOADING?

THE JUMP TABLE INTO THE BUFFERS

IN
ouT
READ BINARY

X3 3= ADORESS OF FIRST JUMP WORD

A ® 6 o o o o & o o 0o o o (I vll o o il ® & o o O




CPFQCL IS CALLED BEFORZ £XECUTION OF THE USER PROGRAM AND PASSES
PARAMETERS TC FQC. (FQC ITSELF IS CALLED AND RECALLED BY PRO-
CEDURE GU,) CPFQC2 LOAUS AND EXECUTES FQCOUT.

FQCDAT VFD

58/08,1/70,1/9

BSS 1
VFD 60/BIG3UF +5

BLKLGTH BSS 1

GET FCL AND FCut

CPFQC1 BSS 1
SA2 LPJMPTAB
SXo X2+JMPTABLG DEFAULT FCL$ SBEGINNING OF COODE
SAL FCLPAR LOWER BOUND CF CODE TO SUPERVISE
ZR X1,CPFQC1.1
RJ DISP.BIN CONVERT TO BINARY
NG X6, FQCERR CHECK FOR ERROR

CPFQC1.1 SAb Al STORE FCL BINARY
BXS X6 X5 $= FCL
SAZ2 LIMCODE DEFAULT FCUS LIMIT OF CODE
BX6 X2
SAl FCUPAR UPPER BOUND OF CODE TO SUPERVISE
ZR X1,CPFQC1,.,2
RJ DISP.BIN CONVERT TO BINARY
NG X6 ,F QCERR CHECK FOR ERRCR

CPFQC1.2 IXy X5=X6 = (LENGTH OF CODE TO BE MONITORED)
PL X4 FACERR CHECK FOR LENGTH > 0
BX§ -X3§ X3 8= +LENGTH

AT THIS POINT X5 = FCL, X6 =
FIND THE BLOCK LENGTH AND ITS 2L0G, I.Es INTEGERS BLKLGTH AND N

SUCH THAT BLKLGTH = 2t AND {(LENGTH OF CODE) 7/BLKLGTH £ (MAX. NUM-
BER OF COUNTERS) .,

FCUy X& = X6=X5,

SX1 CTRMAX/ 2

SEB4 $£B1

S84 B4+B1

Ixe X1-X0

NG XZ,""‘i

SXi& B4 NOW X4 = B4 = N
SX7 B1

L X7 BlyX7

SA7 SLKLGTH NOW X7 = BLKLGTH

ROUND LENGTH OF
AND ADJUST FCU3

CODE TO NEXT HIGHER INTEGER MULTIPLE OF BLKLGTH

IX§ X0 +X7
SXy Xg=1
AXE BlayXD
L X Bay X
IXe X5+X§
SAb FCUPAR

AT THIS POINT X4 = 2LO0G(BLKLGTH), X5 = FCL < X6 = FCU AND
X7 = BLKLGTH. IF FC* IS SPECIFIED, WE WANT [LPJMPTAB] + JUMPTABLG
< FCU < [LIMCODE] + [BLKLGTH], OTHERWISE § <€ FCL < FCU £ FIELD

LENGTH.
M Xy 54
SAl1 OPTPAR
Lxs i8
BXE -Xi*¥X1
SX& XG=1R¥*
NZ X0,CPFACL.3 IF OPT=FC* THEN
SAL LPJUMPTAB BEGIN
SXi X1+JMPTABLG X1 t= [LPJMPTAB] + JUMPTABLG.,
SA2 L IMCODE X2 8= {(LIMCODE] + 7
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EQ
CPFUC1es SX1
SA2

CHECK X1 ¢ X&,
CPFQC1.4 IXG
NG
IX
NG

SET UP FQC DATA
L X4
LX5
BX6
BXo
SAb
EQ

FQCERR SX$

CPFQC2 8SS

SKIP FORWARD TO
SAL
SX3
SXb
SAb
SA6
IR
BX3
RJ

READ THt HEADERS?

CPFQC2+1 SXi
SXo
SA1
RJ

RAISE THE FIELD
SAL
SA2z
IXy
PL
RJ
SAb

CPFQC2.2 SAl
RJ
SXo
SAb

SET LINE LIMIT.

EXECUTE.
SA1
MXQ
BXo
SAG
SXo
SAb6
SB2
SA1
SAZ

CPFAC1s 4 BEGIN X1 8= 0.,
v X2 8= FIELD LENGTH
FoLGTH END

X6 2 X2t

X5=X1
X0, FQCEZRR
X2=X6
X0, FQCERR

TABLE?S
43

24

X4+X6
X5+X6
FQCDAT+1
CPFQC1

ERRMSG8
MESS
ABN. EX3

FREQUENCY COUNTS QUTPUT ROUTINE FQCOUT?
RECPOS

X1=-FQCPOS

HEADER

PASCAL+2 IN

AB+81 ouT

X3,CPFQC2.1

-X3

SKIPF

3RCIO
i28 READ
PASCAL
PPREQ

LENGTH IF NEGCESSARY. LOAD.
REQRDFL

FoLGTH

X2=X1

X3,CPFQC2.2

MEMREQ

PASCAL+4 LIMIT

PASCAL
LOAD

FQCPOS+2 FQCOUT CONSISTS OF 2 RECORDS

REGPOS
PASS FCL, FCU, FCKIND AND BLOCK LENGTH.,

INFET=-1
1 ;
-X3*X1
Al

-B1
LINECTR
By
FOLPAR
FCUPAR




3X6
SAb
BXb
SAb
SAail
BXb
SAG
M Xk
SAL
LX1
BXo6
SAb
S83
RJ
£Q

EJECT
PROCEDURE GO,

EXECUTES THE LOADED PROGRAM.

X1
53018
X2
50028
BLKLGTH
X1
50038
54
OPTPAR
18
-X0*Xx1
50048
8o

GO
CPFGC2

NOW X6 = =*= OR X6 = 0

USES ALL REGISTERS, BUT LEAVES 81 = 1 UNCHANGED.
B2 # 0 IF FQC IS TO BE CALLED,
VALUE TO STORE AT EXECFLAG.

UPON ENTRY,

ASK FOR A NEW PAGE IF THE OJTPJUT FILE=S NAME IS zOUTPUT:

18/3LRCLy1/0G4171,40/FQCDAT

X2 3= ZDUTPUT:=

EXTRACT FILE NAME
CCMPARE WITH =ZOUTPUT=

EOL

B4 8= FIELD LENGTH = 32
RETURN ADDRESS

X1+PMDL GTH+JMPTABLG

BEX(CODELENLTH,PMDLGTH) + LIMIT OF MP DATA

83

RCLFQC VFD

GO BSS i
SA1 OUTFET
SA2 IONOGO+1
MXg 42
BX{ X1#Xp
BXg X2=X{
NZ X395001
SA1 OUTFET=-2
SXb iR1
SAG X1
SB7 Ai+81
CALL PJTL
SA1 QUTFET-2
SX6 f
SAB X1
S87 Al+31
CALL PJTC

SET B4y B5, X738

G0.1 SA1 FslL3TH
S34 Xi-32
SX7 GO.3
SAl LPJMPTAB
SB5
SA1 RTSBASE
s87 X1
GE BS,87y%+1
SB5 B?
SBig 8% =
SAb RTSBASE
SA1 ENTRYPT
Sa7 X1

IF B2 # & THEN SET FQCFLAG AND CALL FQC3

ZR B2950.2
SX6 i
SAb FQCFLAG
SXb 3RFQC
L X6 42
M X i
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n

(2}
o
.

W

L X4
BX6
SXu
BX&
SA6

WAIT

SX6
SAt
JP

SB1
SXb6
SAg
SAL
SB2

41
X6+X{
FAUGOAT
X6+XH

81

1

B3
EXECFLAG
87

1

BO
EXECFLAG
FQCFLAG
i

IF [FQCFLAG] # 0 THEN RECALL FQC, SET 82
SET [FQCFLAG) 3= 0 AGAIN?

t= 1 AND
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ZR X1,60
SX7 2

SA7 FQCDAT
SA1 RCLFQC
BXb X1

SAb B1
WAIT 1

SXe 80

SAb FQCFLAG
SBe 1

EQ GO
EJECT

PROCEDURE KEEP
PRODUCES A NEW LOADABLE BINARY DECK.,
UPON ENTRY, X1 CONTAINS THE NAME OF THE KEEP FILE, AND THE
PROGRAM TU BE KEPT IS LOADED.
JSES Aly,A2,A3,AL,A6,A7, B1 = 1,B2,
Xiy XL 9 X2y X3 9 Xlty XOy X7 o

TIMe ANSW BSS 1

LP.LPJUMP B8SS 1

KEEP BSS 1
B Xo X1 NAME OF KEEP FILE
SA® KEEPFET
SAb KEEPMSG +2

GET THE DATE:
MX1 1
LX1 25
SXo 3RTIM
LXx6 42
BXo X6+X1
SX1 TIM.ANSH
BXb X6+X1
SA6 B1
WALT 2
SA1 X1
3 X6 X1
SA6 DATE
SET (REQRDFLI)3

SA1 FalGTH
BXo X1
SAb REQROFL

(LOADPTY 3= MINA({LOADPTI1,ILPJUMPTAB]) ., [LPJMFTAB] 8= §
SA2 { PJMPTAB




—5

SA3 LOADPT
IXG X2=X3
LX3 18
BX® X3+X2
SA6 LP.LPUMP
SXb6 BU
SAb A2
PL XG,KEEP .1
BX6 X2
SAb A3

WRITE OUT THE HEADERS?

KEEP .1 SXe HEADER+7

SAb KEEPFET +2 IN
S X6 HEADER
SAb AB+31 ouT
SA1 KEEPFET
SXé 3RCIO
SXo 268 WRITER
RJ PPREQ

WRITE OUT THE JUMP TABLE AND THE CODE?!
SAZ2 LOADPT
SA3 A2+31 LIMCODE
BXb6 X2
SAb KEEPFET +3 out
BX6 X3
SAb A6-81 IN
SXG 3RCIO
SX6 268 WRITER
SA1 KEEPFET
RJ PPREQ

RESTORE (LOADPT] AND (LPJUMPTAB] FCR EXECUTION?
SA1 LP.LPUMP
SXo X1
SAb LPJMPTAB
A X1 i3
BXo X1
Sab LOADPT

ISSUE A DAYFILE MESSAGE AND RETURN?
S Xy KEEPMSG
RJ MESS
EQ KEEP
EJECT

PROCEDURE PRINT ERROR MESSAGES.,
WORDS [ERRBITS], [ERRBITS+1ly eesy[ERRLIM=1] EACH CONTAIN 32 RIGHT=
MOST ERROR BITS WHICH MAY 3E SET 8Y THE COMPILER. THIS ROUTINE
INSPECTS EACH SUCH BIT AND, ACCORDING TO WHETHER IT IS ON OR OFF,
PRINTS OR SKIPS THE CORRESPONDING ERROR MESSAGE. THE ERROR MES-
SAGES RESIDE ON RECORD NO. ERRECPOS ON PASCAL. THEY ALL HAVE THE FOL~-
LOWING FORMAT?

WORD 1 3 LENGTH OF ACTUAL MESSAGE,

WORDS 2..Nt THE MESSAGE TEXT.
THE TOTAL NUMBER OF MESSAGES (INCLUDING THE TITLE) IS = 0 (MOD 32),
PRTERR ASSUMES THAT PUT8 DOES NOT ALTER B5 OR Bé6.

SAVEB586 38SS 1
PRTERR 8SS 1
SKIPF TO ZRROR MESSAGE RECORDS
SA3 RECPCS
SX3 X3=£RRECPOS
BX3 -X3
RJ SKIPF

@ o ceoeececeece0 000060000 o
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READ IN ERROR MESSAGESS

NEXT ERROR BITS WORD

CURRENTLY RELEVANT BIT LEFTMOST

X1 8= NUMBER OF MESSAGE WORDS

(ADDRESS OF LAST MESSAGE WORD) + 1

X1 $= NEXT MESSAGE WORD

SXb ERRLIM
SAb PASCAL+Z
SA6 PASCAL+3
SXu 3RCIO
SXe 128 READ
SA1 PASCAL
RJ PPREQ
SET ERROR BIT NUMBER & FOR TITLES
SA1 ERRBITS
SXo6 B1
BXo X6+X1
PRINT ERROR M:SSAGES?
SAG Al
sS85 Al
S84 ERRLIM
XERRWORD SA1 B85 X1 =
LX1 27
S86 32
XBIT LXy BbyX1
NG X{»PRTMSG
SKIP CURRENT £RROR MESSAGE, IF UNUSEDS
SAZ By
S84 B4+X2
SB4 B4+81
EQ PRTERRL
SAVE REGISTERS AND PRINT ZRROR MESSAGE?
PRTMSG BXo X1
SAB 35
SX6 B5
LX6 18
SX{ B6
B X6 X6+X{
SA6 SAVEBSB6
SA1 By
SB6 X1
S85 B4+36
SB5 B5+81 B 3=
XMSGWORD SA1 85-36
BX6 X1
SA1L OUTFET+2 IN
SA® X1
S87 OUTFET=-1
CALL PUTSB
SBo B6-B1
NZ B69 XMSGWORD
RESTORE AND UPDATE REGISTERS?S
SB& BS
SA1 SAVEBSB6
SBe X1
AX1 18
S85 X1
SA1 BS
ERROR 8IT IS PROCESSED?S
PRTERR1 SB6 Be-B1 .
NZ B6yXBIT

|
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ERROR BIT WORD IS PROCESSEDS

SB5 B5+81

Sw/ BO=-cRRL 1M

NZ B7 9 XERRWORD

SX6 OUTFET=-12

SAb OUTFET=-2 RESET POINTER
EQ PRTERR

EJECT

PROCEDURE LOAD AND EXECUTE PMDt
UPON ENTRY, [SAVEX5] = ADDRESS WHERE ERROR OCCURRED,

[SAVEB5] = POINTER TO BASE OF LATEST DATA SEGMENT,
USES ALL REGISTERS. EXPECTS Bi = 1 AND THAT CHAR AND TEXT DO NOT
ALTER B1 OR B4,

SAVEBS BSS 1
SAVE XS BSS i
CALLPMO BSS 1
RETURN IF 86 NOT WITHIN FIELD LENGTHS
SA1 FolL3TH
Sa7 -86
s$B7 X1+87
PL B7,PMD. 1
SX§ IMPPMD
RJ MESS
EQ CALLPMD
CHANGE THE OUTPUT FILEZS NAME TO ZOUTPUTZ=! _
PMD. 1 SA1 IONOGO+1 X1 t= ZOUTPUT:=
BXe X1
SAb6 OUTFET

READ THE PMD FILE INTO THE INPUT BUFFER AND CHECK
WHETHER END-OF -RECORD HAS BEEN REACHEDS

SXu
SX6
SAL
RJ
SXé
SA1
SXo
RJ
SXé
SXb6
RJ
SA1
LX1
NG
SXu
RJ
EQ

SKIPF PASCAL

PMD. 3 SX6

SAb
SAe
. SA1
SX3
SX6
SAb
BX3
IR
RJ

70

3ROPE
1428
PMDFET
PPREQ
3RCIO
PMDFET
528
PPREQ
3RCIO
128
PPREQ

At

55
X1,PMD. 3
NOPMDMSG
MESS
CALLPMD

PMD ROUTINE®
OUTBUF
PASCAL+2
PASCAL+3
REGPOS
X1-PMOPOS
PMDPOS+1
AL

-X3
X39%*+1
SKIPF

OFPEN/REMIND FOR READ

REWIND

READ

GET CODE/STATUS FOR CHECKING EOR BIT
EOR BIT LEFTMOST

IN
ouT




 CALL LOADEXTS FOR PMD. EXEGUTES

| SAY LPJMPTAB LCAD POINT OF PMD

; Sxe 31

; SA1 PMD Z=TRANSFER WORDZZ FOR PMD

: RJ LOADEXTS

g SAL SAVE 35

: SA2 SAVEXS
SBs X1 BS = BASE ADDRESS OF LATEST DATA SEGMENT
SB6 X2 ADDRESS WHERE ERROR OCCURRED

: SX5 INBUF-1 ADORESS OF FIRST ENTRY IN PMD TABLE =- 1

« SA1 PMDFET+2 IN :

. SX6 X1-1 ADDRESS OF LAST WORD IN PMD TABLE

| CALL PMD

u SA1 OUTFET

| SXi 3RCIO

X Sxé 268 WRITER

m RJ PPREQ

' EQ CALLPMD

; EJECT

; IOPAK (BY R, SCHILD)

DA DD GBS WD WD R s G W WS DGR A WY UD WD W U G . W W A G W A A D YD MD W WD UD A W AD  G Y W A WD Gy A P B A WD WA WD

FOR RETURN ADORESSES?

RETZ2 BSS i USED BY GETB, PUTB

RET1 BSS i USED BY GETC, PUTC, EOR

RETS . BSS 1 USED 8Y OPEN,RESET,REWRITE,CLOSE,
READyTEXTHZWRITE

GETB MOVES POINTER TO NEXT BINARY INPUT RECORD, EXCEPT WHEN
NOTHING HAS YET BEEN READ (IN = OUT), THEN POINTER IS NOT MOVED.
IT IS CALLED BY GETC TO GET NEXT WORD OF 410 PACKED CHARS.

IF EOF IS REACHED (OR EOR FOR =ZINPUTZ), THE EOF BIT IN EFET IS SET,
AND IF THE FILE SPEC IS EXTy, THE WRITE BIT IS ALSO SET.

REGS X{i-X7 ARE USED
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| GETB SA7 RET2
: SA1 B7
NG X1,EO0FERR
SXxi X1 LRL
SA3 B7+3 IN
SA2 B7+&4 out
BXu X3=X2
ZR X0,631 JUMP IF IN = OUT
IX2 X24X1 STEF OUT=-PTR
SA& B7+5 LIMIT
S X4 X4
BX4 X2=X&4
‘ NZ Xb&y681 JUMP IF OUT NOT= LIMIT
j SA2 B7+2 OUT t= FIRST
; 681 SX7 X2 »¥%% NOTES GETC USES THIS VALUE IN X7 »x¥s
‘ SA?7 B7 +4 ouT
\ SA7 B7-1 P
| 682 IXi X3=-X7 IN = OUT
| NG X0,683 RETURN IF IN < OUT
| IX XJ=X1 (IN=-OUT) =~ LRL
: NG X3,GBL JUMP IF IN=-OUT < LRL
. 583 SAi RET2
| sa7 X1
ﬁ JP B7
'
! GB4 SAL B7+1 LFN, C/S
¥ SXu 18308
| BX{ XG*X1
f SAg BY
w LX4 6 X4 8= 28B FOR INPUT

- 5 38 FOR ALl OTHER FILES




SET EOF
GBS

GB6

IXS
PL
SXu
SXb
RJ
SA1
S Xi
B Xy
NZ
SA1
SX1
SA3
EQ

BIT. IF
SA&
AXy

S X4
SA1
MXi
NZ
SXé
LX§
BXo
SAb
£Q
EJECT

X3=X&
X 4685
3LCl10
128
PPREQ
Al

360008

X1*X0
X0 yERRN
B7

X1

A3

532

JUMP IF EOF CR EOI

READ CODE

ERRORS

LRL
IN

EXTEND FILE, SET HWRITE BIT.

B?

56
Xip=ly
B?

1 .
X495B6
413
54
X1+XD
B7
633

CHECK SPEC (BIT 59 = {)
EXT = &

ECF,WRITE BITS

EOF

JUMP IF NOT EXT

EOF AND WRITE

INTO CORRECT POSITION

SET BIT(S)
RETURN

PUTB MOVES POINTER TO NEXT BINARY OUTPUT REGORD.
IT IS CALLED EBY PUTC TO QUTPUT ONE WORD OF 10 PACKED GCHARS.
REGS X{-X7 ARE USED

PUTB

PB1

P82

P33

PB4

SA7
SA1
SX1
SA2
SA3
Ixe2
SAL4
SX&
BX&
NZ

SA¢
SX7
SA7
SA7
IX4
IX¢
NG

PL

SAL
s87
JP

SA4
SX4
IXS
SA4
SX&4
IX{
NG
SAi
SXy
SX6
RJ
SAL
S Xi

RET2
B7

X1
B7+3
B7+4
X2+X1
B7+5
X4
X2=X4
X4,PB1
B7+2
X2
B7+3
B7=-1
X3=X7
X1i=X4
X4,PB3
X3 4PBY
RET2
X1

B?

37+2
X
X3+X4
B7+5
X4
X{i=X4
X{i4PB2
B7+1
3LCIO
168
PPREQ
Al
360008

LRL
IN
ouT
STEP IN=-PTR

LIMIT

JUMP IF IN NOT= LIMIT
IN 8= FIRST

IN

P

OuT - IN

LRL - (OUT-IN)

JUMP IF OUT < IN

JUMP If (QUT-IN) < LRL

RETURN
FIRST

LIMIT

X3 = LRL - AVAILABLE SPACE
RETURN IF ENOUGH SPACE

LFN

WRITE CODE

GET C/S




GETC SA7 RET1
SA1 B7-1
Sx2 B7-11
IXy X2=X1
IR X0,6C2
SX6 X1-1
SXi X3+1
6GC1 SA3 X6
NZ X3,5C80
IR X8,6C2
SX6 X2
GG SAb B7-1
SAL RET1
SB7 X1
JP B7
5C06 SX6 B7-11
EQ GCY
GET NEW WORD
GC2 SAg B?
* SX7 *4+1
£Q GETB
S87 Af
NOW X7 = PTR TO NEXT WORD
SA1 87
NG X1,6CEH0
SA2 X7
MX§ 54
B8X6 -X3*x2
SAD B7-11
pDUP 9,3
L X2 54
3X6 -X3*¥X2
SAb Ab+1
SX6 Ab
NOTE X& # 09 SIGNIFYING?
SX2 B7-11
EQ GC1
EJECT

BXy§
NZ
B

EJECT

CX0*X1

X0y ERRN

pPB2

RETURN

GETC MOVES POINTER TO NEXT INPUT CHAR.
BUFFER IS USED IN REVERSE DIRECTION. (

IF CHAR BUFFER IS USED UP,
USES X0=X7,A8

END NOT

X1 8=
X2 $=

JUMP
P =

TEST
RETUR

FIRST IS AT B7-2)

GETB IS CALLED

P-PTR
ADDR OF END OF BUFFER

IF END REACHED
P-1

NEXT CHAR
N IF NOT EOL

IF END REACHED, GET NEXT WORD (9)

P 3= END OF BUFFER
STORE POINTER TO CURRENT CHAR
Xe t= ADDR OF LAST CHAR

RETURN IF EOF

X2 %= WORD
EXTRACT LAST CHAR
STORE IT
P $= ADDR OF FIRST WORD
REACHED
ADDR OF END OF BUFFER

X2 &=

PJUTC MOVES POINTER TO NEXT OUTPUT CHAR. IF BUFFER IS FULL,
- IT IS PACKED AND PUTB IS CALLED TO OUTPUT IT.
If EOL HAS BEEN STORED,
OQUTPUT VIA PUT 3.

USES X4=XT7,A0

LINECTR BSS

PUTC

SA7
SA1
SXg

P

IXG
SA3
ZR
ZR
SXb6
co SAb
SA1
SB7
JP

RET1
87-1
B7-2
X1=X2
X1
X3,PC3
X0,PC1
X1+1
B7-1
RET1
X1

a7

CHARS UPTC EOL ARE PACKED AND

X1 3= P=-PTR
X2 3= ADDR OF END OF BUFFER

TEST
JUMP
JUMP
P 3=
STORE

LAST CHAR
IF EOL

IF END REACHED

P+ 1

POINTER TO CURRENT CHAR
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'CHAR BJUFFER FULLes FACK AND STORE IN OUTPUT BUFFER

PC1 SA1 B7+3 X1 3= IN=-PTR
SAs B7-11 FIRST BUFFER CHAR
SAZ A3+1 SECOND BUFFER CHAR
LX3 &
BX6 X2+X3
pup 8y3
SA2 A2+1
LXo 6
BXb X6#X2
SA® X1
SAj 87
+ SX7 *+1
EQ PUTB NEXT WORD
SB7 AQ
SX6 B7=-11 P 8= ADDRESS OF FIRST WORD
EQ PCO

EOL. PACK CHAR BUFFER AND STORE IN OUTPUT BUFFER
IF NECESSARY (N = 12), ADD ONE WORD OF ZEROES

PC3 SAQ 81 SAVE
SB1 XG+9 CCUNTER 1= N - 1
S X6 BY INITIALIZE PACKED WORD
ZR 81,4PC5 JUMP IF EOL ONLY CHAR
SA2 X1 Az 3= P
PCL SA2 Az=1 NEXT BUFFER CHAR
8X6 X6+X2 PACK
L Xb S4 ROOM FOR NEXT CHAR
SB1 Bi-1 DECREASE COUNTER
NZ B1,PC4 LCCP IF NOT N=1 CHARS

N = 1 CHARS HAVE NOW BEZN PACKED LEFTADJUSTED WITH ZERO FILL.
NOW STORE WORD, TEST FOR TWO ZERO-BYTES AND STORE ADDITIONAL
WORD IF NEcDED.

PC5 SB1 AQ RESTORE

SA2 87+3 X2 $t= IN=-PTR

SAG X2 STORE WORD IN OUTPUT BUFFER

SAj B7

MX5 48 MASK

3 X -X3* X6 TEST FOR TWO ZEROES

IR X3 ,PCe JUMP IF ADDTL WORD NOT NEEDED
+ SX7 41

EQ PUTS

Sa7 AD

SAZ B7+3 X2 3= IN=-PTR

SXe Bg ZEROES

SAB X2 STORE ZEROES IN OUTPUT BUFFER
PCB SX7 *4q

EQ PUTB

s$B87 AQ

SA1 LINECTR

ZR X1,LINERR

SX6 Xi=-1

SAb Al

SX6 B7-11 P t= ADOR OF FIRST WORD

EQ PCO RETURN

EJECT

EOR IS CALLED ONLY IF WRITE BIT SET, BY RESET, CLOSE AND POSYS.2,3,4 .
CHECKS CHAR BUFFER AND EMPTIES IT IF NECESSARY.
WRITES EOR. '

USES Aﬁ; XG'X‘#’ XG,X?

EOR SA7 RET1
SAL B7 c/B
LX1 4 CHECK CHAR/BIN
NG Xiy£2 JUMP IF NOT CHAR FILE
SA2 B7-1 X2 3= P=-PTR
SX3 - B7-11 X3 8= ADDR OF START OF BUFFER

IXS X2-X3
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£l

El

E2

IR
SXb
SAy4
«1 SA4
B X6
L Xb
SX§
NZ
SAi
SAD
SAg
MX§
BXy
IR7
EQ
sB?7
SA4
SXo
SAb
o2 Sx7
EQ
Sa87
SAl
SXb
SXy
RJ
SAL
SXg
BX&
NZ
SA1
S87
JP
EJECT

Xiy£2
BQ

x2
Ag=-i
Xe+Xh
54
Xi=1
XByElel
B7+3
X4

87

48
-XG* X6
X$43E1.2
PUTB
Ad
B7+3
840

X4

*+1
PUTSH
Al
B7+1
268
3LCIO
PPREQ
A1l
363448
X3*¥X1
X3 yERREOR
RET4
X1

B7

OPEN CALLS OPE-ROUTINE
SETS DISP COBE FOR PRINT AND PUNCH FILES
OUTy AND P (AT B87-1)

USES Ay XU g X1y X2y Xy X6y X7

oP

0s

oP

INITIALIZES 1IN,

EN SA7 RETH
SA1 B7+2
SXé X1
SAe Al
SAb B7+3
SAG B7 +i
SAL B7
LX1 4
MX§ 57
BXG -X0*¥X1
SX7 418
LX7 54
SAL B?
SAG 82
SB2 X3+1
JP ¥+82
EQ OINP
EQ OPRT
EQ 00uT
EQ OPCH
EQ OEXT

SPEC = & NOT USED

CR SXb 1068
BX7 X7+X1
SA7 B?
SX§ 3LOPE
SAl B7+1

R.J EPREQ

JUMP IF EMPTY
INITIALIZE PACKED WORD

At 3= P
NEXT BUFFER CHAR
PACK

ROOM FOR NEXT CHAR

DECREASE COUNTER

JUMP IF NOT N CHARS

X4 3= IN

STORE WORD IN OUTPUT BUFFER

MASK
TEST FOR TWO ZEROES
JUMP IF ADDTL. WORD NOT NEEDED

STORE ZEROES IN OUTPUT BUFFER

WRITE EOR

ERRORS

FIRST

CLEAR DEVICE TYPE AND DISP, CODE
IN
ouT

GET FILE SPEC BITS
EOF AND WRITE BITS
INTO CORRECT POSITION
EFET

SAVE

SPEC = 7 NOT ALLOWED

OPEN WRITE, NO REWIND
SET EOF AND WRITE BITS
STORE EFET WORD

[




SB2 AQ
® CALL SETPTRS
SAL RETL
SB7 X1
® JP B7
00uT EQU 0SCR
® oext SX6 1068 OPEN WRITE, NO REWIND
BX7 -X7*X1 CLEAR EOF AND WRITE BITS
EQ oP
® oIne SX6 1023 OPEN READ, NO REWIND
BX7 -X7%¥X1 CLEAR EOF AD WRITE BITS
EQ oP
® orcH SAL B7+2
MXy 1
LXG 19 FET-SIZE = 6
® BX6 X1+X0
LX§ g DISP = 10B (PUNCH)
8X6 X6+XD . :
® SA6 Al
SAL B7
EQ 0SCR
® oPRrRT SA1 B7+2
MXG 1
LXo 19 FET=-SIZE = 6
@ BX& X14+X0
L X3 11 DISP = 403 (PRINT)
BX6 X6+X0
® SAG Al
SA1 B7
EQ OSCR
® EJECT
SETPTRS IS CALLED BY OPEN,RESET,REWRITE, AND POSYS.3
SETPTRS SA7 RET1
o SA1 B7+2 FIRST
SX6 X1
SAB B7+3 IN t= FIRST
® SAb B7+4 OUT t= FIRST
SAb B7 =1 P t= IN (FOR BINARY FILES)
SAL 87 c/8
¢ LXi 4 TEST IF CHAR FILE
NG X1,SETP1 RETURN IF NOT CHAR
SX6 B7=11
® SA6 B7=1 P 3= ADDR OF FIRST CHAR
SETP1 SAL RET1
SB7 X1
® JP B7
EJECT ,
RESET (FOR INPUT) CALLS EOR IF WRITE BIT SET.
® RESETS FILE,CLEARS EOGF AND WRITE BITS, SETS POINTERS
BY CALLING SETPTRS.
USES ALy X0=Xby X6 X7
® sSAvVEB?  8SS 1 USED ALSO BY CLOSE
RESET SA7 RETE
SA1 87
® LX1 5 TEST WRITE 3IT
PL X1,R1 JUMP IF READ
SXb B7
® SAb SAVEB?
CALL EOR
SA1 SAVEB?7
® SB7 X1
R1 SAL B7
SXi 418
o L X 54
_ BX& -X3*X1 CLEAR EOF AND WRITE BITS
. . Y A e S S MBS P ST gl .. A




SAB . B?
COMMON END FOR RESET AND REWRITE

R SXu 3LCLO
SAL B7+1
SXe 528 REWIND CODE
RJ PPREQ
SA1 Al
S X3 368408
BXi X1¥X3
NZ X0y ERRR ERRORS
SX3§ 10008
BXe -X3*X1 ‘
SA® Al CLEAR BEGINNING~-OF-INFO-BIT
CALL SETPTRS
SA1L RETG
SB7 X1
JP B7
EJECT

REWRITE (RESET FOR OUTPUT) CHECKS FOR NON=-IN=-FILE.
RESETS FILEy StTS EOF AND WRITE BITS, SETS POINTERS
BY CALLING SETPTRS.

USES Afly XU=Xiy X6y X7

REWRITE SA7 RETS
SX4§ 418
LXy 54
SA1 B7
BXb6 Xg+X1 EOF AND WRITE BITS
LX1 1
AX1 57 CHECK FOR IN-FILE
ZR X1,ERROUT ATTEMPT TO WRITE ON IN-FILE
Sho B7 SET EOF AND WRITE BITS
EQ RE RESET FILE AND SET POINTERS
EJECTY

CLOSE CALLS ECR IF WRITE BIT SET.
UNLOADS SCRATCHyPRINT,,PUNCH FILESs CLOSES IN,COUT,EXT FILES
USES XUyX19X2yXiyXB69X7y AU

Oooooooooooeoooootcoool

CLOSE SA7 RETU
SA1 B7
LXx1 5 TEST WRITE BIT
PL X1,CL1 JUMP IF READ
SXo 87
SA6 SAVEB7
CALL EOR
SAL SAVEBY
SB7 X1
CL1 SA1 B7
SXé 1328 CLOSE, NO REWIND (IN,OUT,EXT)
LX1 3 TEST LOW 8IT OF SPEC
PL X1,CL2
SXo 1728 CLOSE UNLOAD (PRINT4PUNCH,SCRATCH)
CL2 SA1 B7+1
SXé 3LCLO
RJ PPREQ
SA1 RETU
SBY X1
JP 87
EJECT
NEOR CAN BE CALLED BY THE USER PROGRAM TO WRITE AN END-OF=-RECORD
WEOR SA7 RETU
SA1 B87+1
SX4 3LCIO
SXo 268 WRITE=-EOR CODE
RJ PPREQ
SA1 Al
S Xy 363008
BXi X0*¥X1
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READ

D e W G W AD WP W S D up Gh GD B R R WD R NS WS WD G G D U D G R WS A S S WS R WR GRS W W ER R SR D S S GR UD WD WD YR WD WD GRED WD GD WD AW

ENTRY

NZ
SA1
Sgr
JP
EJECT
(READS

COND3$

X7
X1
B7

wonn

EXIT COND

IF B7
IF B7

i}

]

X =

0 AN INTEGER MUST 3E READ
1 REAL OR INTEGER MAY BE

X0,ERRN1
RETD

X1

B7

PASCAL NUMBERS)

RcTURN ADDRESS

ADDR OF VARIABLE

TYPE
i
1

INTEGER
REAL

W ou

- JUMP IF ERRORS

(BY R+SCHILD)

VALUE (STORED AT ADDRESS X1)

AN INTEGER WILL BE CONVERTED

NEXTCH

+

LOADX

STOREX

VARADDR
VART YPE

READ

MACRO
SB87
SX7
EQ
SAL
SAl
ENUM

MACRO
SA4

8 X6
SAL
SAS
ENDM

MACRO
SA®
BX6
SAB
8 X6
SAb
ENDM

BSS
BSS

SA7
SA2
NG

BX7
SA7
SX7
SA7
MXg
SX7
BX7
LX7
SX1
8X1
BX7
SA7
sB82
SA1

SAi

INFET=-1
*41
GETC
INFET=2
X1

SVX6
X4

SV Xi
SVX5

SVX6
X4
SVXa
X5
SVX5

1

1

RETL
INFET=-1
X249EOFERR
X1
VARADDR
B7
VARTYPE
42

B1
“-X§*X7
18

B2
-X3*X1
X7+X1
SAVEB182
-1
INFET=-2
X1

READ.

JUMP IF ALREAOY EOF

SAVE ADOR OF VARIABLE

SAVE TYPE

INDICATE SIGN NOT YET READ

X1 8= INPUT#2




£Q SK1
@ s«rr NEXTCH
SAc INFeT-1
NG X25STOR
® sx1 ZR X1,SKIP
sa7 X1=558
ZR B7,SKIP
® SX1 X1-27
NG X1, ERRRD
GE B2,B0yNOSIGN
® SB7 X1=10
NG B7 ,3ETNUM
S87 X1-11
® 6T B7 yERRRD
sB2 -B7
EQ SKIP
® NOSIGN  s87 X1-9
6T B7 » ERRRD
GETNUM  SX6 BG
® MX5 12
S Xi BO
GN1 LX6 1
® Ix1 X6+X1
LX6 2
IX6 X6+X1
® 8X1 X5%X6
NZ X1,ERROVFL
STOREX
® NEXTCH
LOADX
SB7 X1-1RE
& ZR B7EXPL0
SX1 X1-1R0
NG X1yF IN
® SB? X1=10
NG B7,6N1
SB7 X1-20
® NZ 37, FIN
DECIMAL POINT HAS BEEN READ
PX6 BG 9 X6
® NX6 B0 X6
SAS c10
GN2 STOREX
® NEXTCH
LOADX
s37 X1=1RE
® ZR B7EXP10
SX1 X1=1R0
NG X1y NOEX
® S37 X1=9
6T B7 yNOEX
FX6 X6*X5
® PX1i B3 ,X1
FXo X6+#X1
NX6 B0y X6
® SX4 Xis+1
EQ GN2
NOEX ZR XiyERRRD
® MX3 60
EQ GEX3
EXPONENT PART
® £xpPigo PL X5,EXPL1
PX6 BL,X6
NX6 80y X6
@ SAS c10

JUMP IF EOF
ECL

8LANK

LETTER
JUMP IF SIGN ALREADY READ

JUMP IF ODIGIT

SPEC CHAR, NOT SIGN

g == 41 =4
SPEC CHAR
X6 = Z 3= 0

MASK 7/ X5 < § 8 INTEGER
X4 = SCALE = 0

Z t= 7Z%¥10 + D

Z 2 248

E

LETTER OR EOL

DIGIT

NOT .

CHANGE INTEGER TO REAL
1.0 7 X5 > 0 ¢ REAL

E

LETTER OR DIGIT

NOT DIGIT
Z t= Z¥%1§,0
Z3=2+ 0D

SCALE 8= SCALE + 1
NUMBER ENDS WITH .

X3 = SIGN(SCALE) t= -
JUMP IF REAL |
CHANGE INTEGER TO REAL

1.0 7 X5 > 0 ¢ REAL

EQ EXPL2




EXP11
EXP12

GETEXP
GEX1

FINEX

GEX2

AT GEX33

ZR
SbBi
STUREX
NEXTCH
Sx1
NG
S87
NG
SB1
GT
NEXTCH
SX1
NG
S87
GT
BX3
BX7
SA7
NEXTCH
SA3
SX1
NG
sB7
GT
L X3
IXt
LXx3
IX3
£Q
LOADX
NG
IX4
MX3
EQ
IXa
BX3
AX3
BXi

X4, ERRRD
-1

Xi=27
X1 ,ERRRD
X1=-10
B74GETEXP
X1-11
B81,ERRRD

X1-27
X1,ERRRO
X1-3
B7,ERRRD
X1

X3

SVX3

SVX3
X1=-27
X1,FINEX
X1i-9
B79FINEX
1

X3+X1

2

X3+X1
GEX1

B81,6EX2
X3+X4
60

GEX3
X3=X1
X4

59
X3=Xb&
X3
X2

0o

NOW COMPUTE 143+SCALE

GEX3

SEXL

GE X5

GEX®

FIN1

STOR

SA1
ZR
SB7
LX7
PL
F X1
F X5
A X4
NZ
NG
RX®
EQ
RX6

SA2
NZ

SX1
IXe
PL

IR

PXg6
NXb
SA1
SAS

C1.0

X4 yGEXB
59

B7 yX4
X75GEX5
X1%X5
X5%X5
n
Xty GEXs
X3,GEX7?
X6¥X1
FIN
X6/%X1

VARTYPE
B2,yFINL
80
X1=X6
X5 9FIN2
X29STOR
X6

X6
VARADDR
X1

SIGNI(SCALE)
SIGN(Z)

NUMBER ENDS WITH .E
81 = SIGN(EXP) t= +

LETTER OR EOL AFTER E

JUMP IF DIGIT

SIGN(EXP)y J = = 4 =1 = +
SPEC CHAR AFTER E (NOT SIGN)
LETTER OR EOL AFTER SIGN

SPEC CHAR AFTER SIGN
X3 = EXP = D

LETTER OR EOL

SPEC CHAR

EXP t= EXP*¥10 + D

JUMP IF SIGN(EXP) = +
SCALE 8= EXP + SCALE
X3 = SIGN(SCALE) $= -

SCALE $= EXP = SCALE
X3 8= SIGN{(SCALE)
SCALE t= ABS(SCALE)

X4 = SCALE
=2 X5 = FF = 10.0

TEST ODD(SCALE)

JUMP IF EVEN

FAGC t= FAC*FF

FF t= FF*FF

SCALE $= SCALE DIV 2
Z 1= Z*FAC

Z 3= 2/FAC

JUMP IF SIGN(Z) = +

Z 3= =7

JUMP IF REAL NUMBER READ
JUMP IF INTEGER EXPECTED
CONVERT TO REAL

STORE VALUE

\
|
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FIN2

SV X3
SV X4
SV X5
SV X6
SAvEBige

TXT« ADR
TXTLCTR
TXT.CH

TXTe WD
TEXT

TXT1

TXT2

TXT3

SA1
S82
AXxi
SB1
SA1
Sa37
JP

NZ
EQ
BSS
BSS
BSS
B8SS
883
EJECT
BSS
BSS
B8SS
BSS
SA7
X7 =
X1 =
BXo
SAb
SX6
SAb
SA1
BX6
NZ
SA1
SA2
BX6
SAb
SXb
SAb
SXo
SA6
SXb
SA6
SA1
MXi
LX1
BX6
ZR
SAZ2
SA6
BX6
SA®
S87
SX7
EQ
SAl
SB7
JP
EJECT

ERROR EXITS?

EOFERR

ERRN
ERSV

SXi
EQ

SXv
SAL
BX7
SXe

ADDR.

SAVEB132
X1

18

X1

RET2

X1

B7

- X2,STOR

ERRTYP

N T =Y

B

RETE

RETURN ADDR.
OF FIRST TEXTWORD

X1
TXT.ADR
BY
TXT.CTR
TXT.CTR
X1
X6,TXT2
TXT.ADR
X1

X2
TXT4WD
A2+1
TXT.ADR
10
TXT.CTR
X6=1
TXT.CTR
TXTo WD
54

6
-X3%¥X1
X6,TXT3
OUTFET=2
X2

X1
TXT<WD
OUTFET-1
TXT1
PUTC
RETO

X1

B7

MEOF
ERSY

MEN

RET2

X1
X1-BIGBUF

PL X2 A 8Ns EX1

RESTORE

JUMP IF REAL EXPECTED
INTEGER EXPECTED,REAL READ

GET NEXT WORD

RESET COUNTER

RETURN IF EOL

STORE SHIFTED WORD




SA1 RET1
BX7 X1 o
SXx¢e X1=-831G3UF
PL X29ABNs EX1
SA1 RETO o
BX7 X1
£EQ ABN.EXL
®
ERRN1 SA1 RETG
SX7 X1
SXy MEN ®
EQ ABN. EX1
ERRR SXB MER e
SAL RETO
SX7 X1
EQ ABN. EX1 ®
ERROUT  SX& MEOUT
SAi RET @®
SX7 X1
EQ ABN.EX1
®
ERREOR  SX& MEN
SA1 RET1
SX7 X1 ®
EQ AN, EXL
ERRTYP  SA1 RETG ®
SX& READMSG 1
3X7 X1
EQ ABN. EX1 ®
ERRRD SXy READMSG 2
SA1 RETC ®
3X7 X1
EQ ABNe EX1
ERROVFL EQU ERRRD ®
LINERR  SXb -1
SAb LINECTR ®
SX6 B7-11
SAB B7-1
SX2 LINEMSG ®
EQ ERSV
EJECT
WRITE FORMATS PASCAL OUTPUT (BY Ko JENSEN AND R. SCHILD) @
WRITE EQU * ®
ENTRY COND:
X1 = VALUE TC BE PRINTED ®
X2 = FIELOWIDTH
(X3 = PLACES AFTER DECIMAL POINT, FOR FREAL ONLY)
®
0K MACRO
SA7 RETO
NG X2, BAD ®
ZR X2, WRTFIN RETURN IF 0 FIELOWIDTH
SAS LMAX
IX5 X2=X5 ®
PL X5 » BAD
ENDM

"

WROUT MACRO R
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FETCHOUT

BLANKS

REPS

SSIGN

M1

FINIS

MOST

RUEDI

SNEXT

SA4
SeR
Suw?
CALL
ENDM

MACRO
SAL4
SA3
BXb6
SAbG
S87
CALL
ENOM

MACRO
LOCAL
SXo
WROUT
SeK
NE
ENDM

MACRO
LGCAL
SA3
S8
SX7
IR
SX7
SA7
ENDM

MACRO
SA4
SB7
JP
ENDM

SA1L
SX2
EQ

SAL
EQ

SB83
SXb
WROUT
SX6
SB3
6T
FINIS

SXb6
SAb
BSS
SB2
SAS
PX3
FX3
Ux3
LX3
BXo
ZR
B X&

QUTFET =2
X4
OUTFET=-1
PUTC

P
OUTFET =2
SIGN+P
X3

X4
OUTFET -1
PUTC

K

REPB
iR

Ab

K=1

Ky REP3

M1

NEGA
B2+1

iR
X3yM1
iR~
SIGN+82

RETO
X4
B7

BARG
1d
ALF

NDEF
ALF

X2

iR

Ab

1R¥
B3-1
B3,REP

X6+338
SIGN+82
1

1

cio
B0 » X4
X3/X5
B7,X3
B7 9y X3
Xk

X3 yMOST
X3

»USES 87

» WROUT DESTROYS THE X REGISTERS

»B28NO., OF DIGITS AND INDEX TO STORAGE
10,0

X3<=X4 DIV 190

»STORE NOW,FOR X3 IS DESTROYED BELOW
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CONT

BISECT

+

SCL

SCL1

SCL2

NEG

FILL1

LX3

IXe
LXs
IXe
SXo
SAb
S8z
EQ

ZR
FX4
B8SS

BX&
AXG
B8X1
Uxg
SXE
PXg
SA3
FXg
UXb
L Xo
PL

SX6
SXo
BXy
AXu
BXo
BX3
SAy
ZR

SA5
sSB7
LX7
PL

F X
FX5
AX3
NZ

NG

SAS
F X4
IX3
NG

F Xt
SXb
EQ

F Xy
SAS
IX3
NG

F X4
SXo
NZ

SX§
EQ

SX6
SAG

X6=X3

2

X6=X3
Xe6+338
SIGN+82
B2+1
SNEXT

X4,yPTZERO

X4/ X5
1

Xi
59
Xg=X1
B7 4 X1
B7
80, X0
L0G2
XG¥X3
B7 4 X0
87 4y Xb
X6 g ¥+1
X6=1
Xb+1ih
X6
59
X3 -X6
X6
Ci.9
X3,SCL2
Ci8
59
B7 4y X3
X7 ,SCL1
X4*X5
X5*X5
i
X3 ,SCL
X0y NEG
c10
X1/7Xh
X4=-X5
X3 ,CONT
X& /X5
X6+1
CONT
X1*¥X4
Cicg
X4=X5
X34,CONT
X4/X5
X6-1
X6 o CONT
B
CONT

X3+1
SIGN

P XB<=X4=X3*%1 ]

pINS XL13VALUE,

E 20 T T 2 2 T 7

P X1=ABS{X1)

(OLD X4)

OUTt XD3SIGN OF S

X13ABS{VALUE)
X23UNALTERED,=FIELD L.
X33USED,BUT NOW FREE
X43ABS(.FRACTIONAL PART)
X5 3USED,BUT NOW FREE
X68SyX1=X4*101+5+1
X78USED,BUT NOW FREE
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FILL

PT ZERO

PTZ1

NOE

PTEXPO

NOE1

ASINT
AGAIN

CHAR
CBEGIN

SXo 2

BSS 1

SBS B?

SA3 P+B7
FX4 Xi%¥X%X3
SA3 HALF
FXu X +X3
UX& B7 9 X4
LX& B7yX4
RJ RUEDI
SX6 1

EQ B2,4B34FILL
SA3 SIGN~-1
SXb X3-458
SA3 SIGN

ZR X6,FILL1
SX3 X3=2

PL X3,FILLY
SXo6 1R+

SAb SIGN=-1
EQ FILLl
SB3 X2=-1

IR 83,PTZ1
BLANKS 83

SX6 338
WROUT A6
FINIS

SX6 iRE

SA3 SIGN~-1
SX¢ X3=-453
ZR X0 4NOEL
SX6 iR~

EQ NOE1
SA1l SIGN
SX3 1464

IX3 X1-X3
PL X34 NOE
SX6 iRE
WROUT A6

SA3 SIGN=-1
BX6 X3
WROUT Ab

SA& SIGN
SX3 X4=10
PL X35 ASINT
SXo 338
WROUT A6

SA3 SIGN
SX6 X3+338
WROUT A®
FINIS

RJ RUEDI
FETCHOUT B2
S$82 B2=-1

NE B2,AGAIN
FINIS

0K

8 X6 X1i

SB3 X2=1
EQ B3,CHL
SA6 SIGN

"3LANKS B3

*SAVE
»X38=10+87
pXL3=X4*%10+87
»=0.5

»ADD 172 70 ACCOMPLISH THE ROUND

»STORE X4 IN PLACES SIGN+1 TO SIGN+B2

»ELSE WE,VE ROUNDED ALL 9,S
PHENCE MUST INC EXPONENT

+

1
<
til

sFETCH EXPO

PWRITE =+ OR ===
»FETCH EXPO AGAIN
rJUMP IF EXPO 210
»TREAT AS INTEGER
p=0z

PHWRITE AS E+0A OR E-O0X

oFETCH EXPO AGAIN
P=DIGIT=

»MUST STORE FCR BLANKS

..O.....0.0..O..OO....E

DESTROYS ALL X=REG,




Cr1

ALF

POUT

ouUT1

ALF1

BooL

BOOL 1

800L 2

INTGR

I1

PNEXT

FREAL

EREAL

FETCHOUT B84y

FINIS

WROUT A6
FINIS

0K

SB3 X2=18
sB2 X2

LE B3,POUT
SB2 19

S387 82

MXa 54

LX1 6

BXo -X0*¥X1
SAb SIGN+87
sSB7 B7-1

NE B7,0UT1
LE B3yALFY
3LANKS B3
FETCHOUT B2

sB2 B2-1

NE B2yALF1
FINIS

oK

SB3 X2=5

GT B3,B00L1
SX6 iRT

NZ X1,C3EGIN
SX6 1RF

£EQ C3EGIN
SAL TORF

SBe 5

NZ X1,800LZ2
LX4 36

3X1 Xiy

EQ POUT

0K

ZR X1,PTZERO
SB3 X2

BX& X1

AXi 48

NZ Xk g UNDEF
BX4 Xiy=X1

RJ RUEDI

PL Xi,I1
SX7 iR~

SB2 B2+1

SA7 SIGN+32
SB3 B3=-82

LE B3y PNEXT
BLANKS B3
FETGCHOUT 82

sS32 82=1

GT B2y PNEXT
FINIS

SA7 RETS

NG X34 8AD
SAS FMAX

IxXs X3=X5
BB3 X8,3A0
JP 42

SA7 RETS

PHAPPENS HWHEN x2=1

pIF B3>0,B3=N0., OF BLKS.
»SAVE

#B2=N0 OF CHARS TO BE OUTPUT
PpB87=INDEX TO FILL

pIF X2<B,WILL WRITE =Tz OR =F=
pIF >3yWILL WRITE THE WHOLE WORD

I
»IF X1=TRUE
»IFZ

PX43 = TRUEFALSE=

PHANT THE FIRST FIVE CHAR.
»JUMP IF TRUE

oX4t ZFALSE TRUE:Z

PWRITE FIRST 82 CHAR OF X1i,PRECEDED BY B3 BLK

IS X1 TOO LARGE
#X43=A3S{X1)
~»USES X3, Xla», X?,BZ,B?

-z

»B2=N0s OF SPACES REQUIRED
rSTORE=Z-Z

»B3=N0., OF PREGEDING BLANKS
»EXPAND FIELD LENGTH ’

"' ¢ & & & & & & & O & & 6 o o o o o 0o o o I




REAL

RE1L

R2

R3

Ris

R6

CHECK

FFORMAT

Fi

SBS -1

NG X2,3AD
IR X2 g WRTF IN
SA5S LMAX

I1X5 X2=X5

PL X5, 340
OR X1,UNDEF
10 X1, UNDEF
NX1 Bl » X1

ZR X1,PTZERO
S87 X2-9 '
LT B3,REL
SB7 X2=3

SB7 B7-83

LT B7 ySTAR

SX6 BG

PL X1,yR2
SX6 1

S A6 NEGA

RJ BISECT
SA® SIGN

SXb iR~

NG X3 4R3
SXb iR+

SAb SIGN=1
GE B83,FFORMAT
SB7? X2=-7

SX4 B7-15

NG X0 yRé
S37 14

RJ FILL
SSIGN

$B3 B3+6

SB83 -B3

$83 X2+83
SA6 NEGA
3LANKS 83
FETCHOUT B2

s$B2 B2~-1
FETCHOUT B2

SX6 1R,
WROUT AB

SA3 NEGA

SB3 X3

SB2 B2-1
FETCHOUT B2

GT 82 ,839R6E
EQ PTEXPO
MACRO

S$B3 X2

S83 AG-33

GT B3,STAR
E£NDM

SX6 B3

SAb FFSPEC
SA3 SIGN=-1

SX3 X3-458
SA1 SIGN
IR X3,yF1
BX1 -X1

S X X1=14

RETURN IF 0 FIcLUWIOTH

»CHECKS EFORMAT,BEGINS CHECK ON FFORMAT

»STORE ABS(EXPO)
[ietandd
pIF EXPO IS NEG, JUMP
P=+Z
»STORE =+ ORzZ-=
*ELSE BEGIN EFORMAT
PB7=0=N0. OF O0IGITS TO BE OUTPUT
»SIGN+37 ->T0 MOST SIG. DIGIT

eMAXe NOs OF CIGITS = 14
rX4t ABS(FRACTIONAL PART) B71Q

pOUTS B3=Q,D0IGITS STORED FROM SIGN+1 - SIGN#2

»X6=2 IF¥ ROUNDED 9=S, OTHERWISE =1

»X3=0 IF VALUE20,=1 IF VALUE <3

pPt=XeX XE+=XX +B3 DIGITS,6 SPECIAL CHR.
N .

rB83=N0s. OF PRECEDING BLKS.

» SAVE POINTER TO LEAST SIG. DIGIT

PWRITES SIGN INDICATOR

pWRITES MOST SIGe. DIGIT

PTe=

» FETCH POINTER
»33 POINTS TO LEAST SIG. DIGIT

»REQUIRED AMOUNT~FIELD LENGTH
PFIELD LENGTH TOO SMALL

pSAVE FFORMAT SPEF.
rFETCH SIGN OF EXPO
PX3=0 IF EXPC 20,=1 OTHERWISE

rX1=SIGNED EXPO

’




PL X0 ,STAR »IS NO, TOO LARGE
@ S87 X1+83 @
Se/ B7+1 p1F POSyB2=NC. OF TRAILING BLKS,
s82 37-14 »IF P0OS,B2=NO. OF TRAILING BLANKS
® LT B2,F2 @
SB7 14 #MAX, INFO = 14 DIGITS
F2 NZ X3,F7 #JUMP IF EXPO <@
® ABS(VALUE) 21 ®
SAu B7+2 pS  X==XZ
EQ B3,F&
) SAL AD+1 P Xe==X¢X==XZ o
F3 LE B2,F4
SAG AQ+B2 X X==X.X==X = 9A0=NO. OF CHAR. REQUIRED
® CHECK »IS THERE ENOUGH SPACE o
SX6 32-1 »SAVE NO. OF TRAILING BLKS
SAB SAVEB2
® RJ FILL #»B2=INDEX.B3=Q,X6=1 OR 2 ®
S X X6=1 »X0=1 IF ROUNDED .3S,=0 OTHERWISE
| ZR XC,F5
® SAG AQ+1 »REQUIRES ONE MORE SPACE ®
' CHECK
F5 SSIGN »STORES THE SIGN INDICATOR
o S83 AD-1 »B3=NO. OF INFO CHAR ®
‘ SAJ X2
‘ SB3 AQ-B3 »NO. OF PRECEEDITG BLKS
® BLANKS B3 ®
SA3 FFSPEC »FETCH F=SPEF=NO. OF DIGITS AFTER THE Z,=
S83 X3 :
] SAL SAVEB2 »FETCH NO. OF TRAILING BLANKS o
NG X4 5F6
s87 X4 +1 #ADD IN CORRECTION
® SB3 B3-B7 : @
Fé FETCHOUT B2
$82 B2-1
¢ GT B2,B3,F6 PWRITES DIGITS FOR Z,Z ®
EQ B3, WREND2 #EXIT IF F=-SPEF =0
SX6 1R, -
® WROUT A6 ®
| WRENDL  FETCHOUT B2
| Saz2 32-1
@ KREND GT B2y WREND1 : ®
SA3 SAVEB2 »FETCH NO OF TRAILING BLANKS
NG X 3 3 WREND2
® S83 X3+1 »ADD IN CORRECTION ®
BLANKS B3
WREND2  FINIS
o AB3S(VALUE) <13 o
F7 NE 83,F10
LT B7 , PTZERD sWRITE AS AN INTEGER
® RJ FILL ®
SA3 SIGN+1
SX3 X3-338
® ZR X3,PTZERD ®
$83 X2=-2
BLANKS 83
) SX6 1R ®
SA3 NEGA
ZR X3,F8
® SX6 1R~ @
F8 WROUT A6
SX6 348
® WROUT A6 ®
FINIS
F13 SAL B3+4 S  X.<B3>Z AQ=SPACE REQUIREMENT
o CHECK ®
, SX6 B2-1 ,

:




Fi1
PASS

Fi2

F13

Fia

WRTFIN

WRITEOCT

NOCT

TORF
BARSG
NDEF
HALF
LMAX
FMAX
LOG2
Cli.l

Ooo«o.ooomoinsoooc»cio‘ooool

S383
BLANKS
SA3
SXb
IR
S Xb
WROUT
SXo6
SA3
NZ
SX6
SBe
WROUT
SXo
WROUT
SA3
S83
Le
SX6
WROUT
S83
EQ

EQU

0K
SBi
BX6
SAb
SBe
LX§
SBe
S83
LE
BLANKS
SA1
SBe
sSB2
A X1
MX{E
BX3S
SX6
WROUT
SA1
GT
FINIS

DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA

SAVEBZ2
B7,F11
FFSPEC
X3+1
SIGN
PASS
FILL
AC-1
X2
AD-83
B3
NEGA
iR
X3,F12
iR~
AG
338
SIGN
X3,F13
348
BZ-1
Ab
1R,

Ab

SIGN
X3=-1

B34 WREND
338

Ab

B3-1

Fig

WREND2

1

X1

SIGHN

Xe
B81,X2
Xa+B82
X2-28
B3y NOCT
B3

SIGN

6l

B2-3
B249X1
57
-Xg*X1
X3+33B
Ab

SIGN
B2yNOCT

L= TRUEFALSE:Z
LS <BAD ARG>E
Lz <UNDEF> =
845

137

133

f.301483

1.5

»SAVE NO., OF TRAILING BLKS - 1

#ELSE VALUE =0 TO SPEF.ACCURACY

»82=->M0ST SIG. DIGIT

Pz =

PI=-=

»OUTPUTS SIGN INDICATOR

rp=0z

e

»WRITE LEADING DIGIT, 0 OR 1
PHWRITE Z.=

»ABS (EXPO)

#33=N0. OF ZEROS AFTER THE =.:=

»SAVE VALUE
p B<X2£13¢8
P <=

»B21=3%¥X2

»IF 21 THEN IS NO OF PRECEDING BLKS.

® © ¢ 06 06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ¢ 0
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DATA  10.0

P DATA 1ok
DATA 1.0E1
DATA 1.0E2
DATA 1.0E3
DATA 1.0E4
DATA 1.0E5
DATA 1.JE6
DATA 1.0€E7
DATA 1.0E8
DATA 1.0E9
DATA 1.0E1C
DATA 1.0E11
DATA 1.0E12
DATA 1.0E13
DATA 1.0E14
NEGA BSS 2
SIGN 3S8 17
SAVEB2 BSS 1
FFSPEC BSS 1
END OF WRITE PROCEDURE
EJECT
POSYS.1 (BEFORE LOADING OF FIRST OVERLAY)
JPON ENTRY, A{J CONTAINS THE FIELD LENGTH, WHICH IS
POSYS.1 S381 i B1 IS JUSED AS A CONSTANT
ACTIVATE RPV?$
SA1 RPVREQ
8X6 X1
SAb B1
WAIT 1
TRANSFER PARAMETER INFORMATION TO THE PARAMETER TASLE?S
SBe B1+81
SA1 B2
PAR1 ZR X1,PAR4
SAz PARAMS
PARZ BXa X1=-X2
ZR X3 yPAR3
SAZ A2+B2
NZ X24PAR2
ILLEGAL KEYWORD?
PARERR1 SXi ERRMSGL
RJ MESS
£Q A 8N+ EX3
LEGAL KEYWORD FOUND3
PAR3 SA3 A2+81
NZ X3yPARERR2
SAz A1+81 LOAD PARAMETER VALUE
BXb X2
SAo A3 , STORE PARAMETER VALUE
SAl ALl+2 ‘
EQ PAR1

CURRENT KEYWORD HAS ALREADY BEEN USED?
PARERRZ2 SXi ERRMSG2
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RJ MESS

EQ ABNs EX3
CHECK WHETHER ALL KEYWORDS AND PARAMETERS HAVE BEEN TAKEN CARE OFt
PARY SX1 AL-B2
SAz2 648 NUMBER OF KEYWORDS AND PARAMETERS
SXe X2
BX%S X1=X2
NZ X3,PARERR1
OPEN PASCAL?S
SA1 PASCAL
SX6 1623 OPEN FOR READ
SX& 3ROPE
RJ PPREQ

IF [LOADPAR] # 0 WE OPEN THE LOAD FILE, SKIPF PASCAL BY 2,

SET B85 3= DPAR = PPAR AND A1/X1 $= LOADFILE FET ADDRESS.

OTHERWISE WE SET B5 t= § AND A1/X1 t= PASCAL FET ADODRESS.
¥¥¥¥x¥¥ B5 RETAINS ITS VALUE THOUGHOUT POSYS.1 **x*xx»»

SA2 LOADPAR

SA1 PASCAL

S35 0

IR X24P0S1.L0C

SX3 2

RJ SKIPF

SXu 3ROPE

sS85 DPAR=PPAR

BX6 X2

SA6 LOADFILE STORE LFN
SA1 Ab

SX6 16238 OPEN FOR READ
RJ PPREQ

READ THE HEADERS
AT THIS POINT, A1/X1 = FET OF PASCAL OR OF LOADFILE.

POS1.L0 SXe 128 READ BINARY
SXu 3RCIO
RJ PPREQ (IN = QUT = HEADER)
IF B5 # 0 WE CHECK THE HEADERS?
ZR B5,P0S1.L1
SA1 LOADFILE+2 IN
SAz2 Al+31 ouT
IX3 X1=X2
SXi XG=-ENTRYPT=1+DATE X0 = LENGTH OF HEADER
ZR XU,POSL L1
BAD HEADER READS
SXy LOADMSG
RJ MESS
EQ A8N. EX3
CHECK WHETHER THE FIELD LENGTH IS SUFFICIENTS
POS1.L1 SA5 REQRODFL NECESSARY FL
SXo Al ACTUAL FL
IXE X6=X5
PL X34P0OS1.L2
FIELD LENGTH TOO SMALL?S
SBe 5
RJ BIN.DISP
SAb ERRMSG5+3
SX& ERRMSGS
RJ MESS

EQ  ABNeEX3




i
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STORE FIELD LENGTH., CORRECT FET LIMITS.,

POS1.L2 SAb FelbTH
SA® PASCAL+ 4
SA6 PASCLGO+4
SAB LOADFILE+L ALSO KEEPFET +4
SET (IC8])., ISSUE THE DATE MESSAGE.
SA1 DATE
BX©6 X1
IR B5,P0SL.L3
SAb DATEMSG2+1
SX§ DATEMSG2
EQ POS1.L%4
POS1.L3 SA6 DATEMSG1+2
SXG DATEMSG 1
POS1.L4 SXb BIGBUF
SAB ICO
RJ MESS

ENQUIRE WHETHER
ALTER THE INPUT

ONE OF THE P OR D INPUT OPTIONS IS USED.
FET ACCORDINGLY AND OPEN THE SPECIFIED FILE?S

SAiL PPAR+EB5 X1 3= NAME OF P OR D FILE
SA2 IONDGO X2 t= ZINPUTZ
SA3 INFET=-1
MXi i
L Xy 52
IR X1,P0S1.L5 JUMP IF NO NAME SPECIFIED
Bx2 X2=X1
BXb X3+X3 MASK t= 348
ZR X24P0S1.L5A JUMP IF ZINPUTZ
EQ FOS1.L6
POS1.L5 BX1 X2 NAME 1= ZINPUT=
POS1.L5A BXo -X3* X3 MASK t= 208
POS1.L6 SAb A3 STORE MASK
BX6 X1
SAS A3+81 PUT NAME IN FET
OPEN THE SPECIFIED FILE
$87 A3
CALL OPEN
OPEN THE OUTPUT FILE.
SA1 LPAR+85 X1 t= ZERO OR NAME OF L OR OF R FILE
NZ X1,P0S1.L7
SA1 TONOGO+1 X1 3= =ZQUTPUTE
BX6 X1
SAb LPAR+B5 STORE =Z0UTPUTZ IF NO NAME SPECIFIED
IF [OPTPAR]Y = ZFC*z AND B5 # 0§ THEN LISTING GOES ON FQCFILE:?
POS1.L7 NZ B5,P0S1.L8 IGNORE OPT IF [LOADPAR] £ 0
SA2 OPTPAR
ZR X2,P0S1.L8
MXEG 18
BX{ X2*XD
LXé 18
SXi X3-3RFC¥*
NZ X0 ,P0S1.L8 IF [OPTPAR] = ZFC*Z THEN
SA1 FQONAME BEGIN X1 $= ZFQCFILEZ .
SXé B1 FQCFILFL 3= 1
SAB FQCFILFL END
POS1.,L3 SB? OUTFET~-1
BX6 X1
SAb 87+31 STORE OUTPUT FILE=ZS NAME IN FET
CALL OPEN

CONVERT AND SAVE THE LINE LIMIT PARAMETERS

POS1.L9 SA1

LLPAR LINE LIMIT
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SXb

ZR

MX3
SX6
EQ
POS1.L13 SXu
RJ
EQ
POS1.L11 SX3
PL
Sxz
NG
LX5
LX6
IX6
IXo
POS1.L12 LX1
BXxz
NZ
POS1.L13 SA®

100
X1,P0S1.L13

54

80

POS1.L12
ERRMSGH
MESS

ABN, EX3
X2=1R+
X3,P0S1,L10
X2=-1RC
X2,P0S1,0L10
B1yX6

3

X6+X5

X6+X2

6

-X0%¥X1
X2,P0S1.L11
LLPAR

DEFAULT VALUE

CHECK FOR DIGIT

CHECK FOR DIGIT

IF B5 = 0 REWIND PASCLGO (PASCLGO MIGHT ALREADY EXIST) AND SET

[LINECTR]

UPDATE RECPOS.,

NZ
SA1
SXo
SXi
RJ
SXe
SAb
SA1
EQ
POS1.L14 SAb
SAL
POS1.L15 RJ
SXb
S&sg
NZ
S83
SA2
IR
SAL
SA1
RJ
POS1.L16 SB82
RJ

EJECT

B5,P0SL.L14
PASCLGO
528
3RCIO
PPREQ

-1
LINECTR
PASCAL
POS1.L15
LINECTR
LOADFILE
LOAD

3

BECPOS
BSy¥+1
BO
EXTFLAGS
X2,P0S1.L16
LIMCODE
EXTVECT
LOADEXTS
BO

GO

t= -1, OTHERWISE SET (LINECTR] 3= X6.
LOAD AND EXECUTES

REWIND

FOR {EXECFLAG)

NC FREQUENCY COUNTS FOR COMPILER

POSYS.2 (AFTER EXECUTION OF FIRST OVERLAY)

D - WD WR W WD A WD diy W WD NG R MDD WS AP P W WD D DGR AE WD G D D D G WD A WD R GD P D G W G DGR W S R G W P U A D

EMPTY THE OUTPUT BUFFERS
POSYS.2 S87 OUTFET=-1
CALL EOR
TERMINATE IF LOADPAR # 03
SAl LOADPAR
IR - X1,P0S2.L1
SXG ENDMSG
RJ MESS
EQ N+EXIT3

ISSUE THt ZEND OF COMPILATION= MESSAGE?
IF SYNTACTICAL ERRORS WERE FOUND, PRINT ERROR MESSAGES AND TAKE

CARE OF FUQCFILES

y ® © 0 ¢ 0 © 0 © 0 0 © 0 0 % o 0 0 0 0o 0 0 0O !
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- POS2.L1  SXU ENDCOMP

RJ MESS

SA1 ERRFL Au

ZR X1,P0S2.L2
SX¢ ERRMSGH

RJ MESS

RJ PRTERR

sB7 OUTFET=-1
CALL EOR

RJ PRTFQC

EQ NJEXIT2

REWIND PASCLGO?

POS2.L2 SXb 1468 OPEN/REWIND FOR READ AND WRITE
SA1 PASCLGO
SX3 3ROPE
RJ PPREQ

MOVE SOME OUTPUT PARAMETERS FROM PARMLIST TO THE HEADER

SBe2 5 NUMBER OF PARAMETERS TO MOVE
S&3 BORBRISPARMB2EST~56
BXb X1
SA® A1+83
S8 B2-81
NE B2y¥-1
EJECT

POSYS.3 (BEFORE EXECUTION OF COMPILED PROGRAM)

D G G W GD S D WD s WS MDD G GO NS W GRS GD WGP SR DG B MR NS AP G DGR ED W R D WP G WD G WS WD AR D D A GB WE W S WS D e DG WS AR G WS

IF A NEW £XECUTION FIELD LENGTH IS SPECIFIED WE CONVERT IT TO BINARY?

POSYS.3 SA1 FLPAR EXECUTION FL PARAMETER
SAZ2 FelGTH ACTUAL FIELD LENGTH
BX6 X2
ZR X1,P0S3.L%
RJY DISP.BIN CONVERT TO BINARY
PL X6,POS3 L4
SX{ ERRMSG3
RJ MESS
£Q ABN. EX2
CHECK WHETHER THE USER=S MAIN PROGRAM CAN BE LOADED?
POS3.L3 SXiI ERRMSG?
RJ MESS
EQ ABN.EX2
POS3.L4 SAb FLPAR SAVE EXECUTION FIELD LENGTH
SA1 LIMCODE
SX1 X1+JMPTABLG+1
IXi X6=X1 RESULT MUST BE 2 0
NG X0,P0S3.L3
SAl LPJMPTAB
SXi X1+PMDLGTH
IXG Xe-X1
NG X0,P0S3.L3

IF THE EXECUTION FIELD LENGTH IS DIFFERENT FROM THE ACTUAL ONE
WE ISSUE A MEM REQUEST AND GCORRECT THE FET LIMITS?

SA1 FLPAR

SAz2 FolGTH

BX{ X2=X1

ZR X3,P0S3.L06

RJ MEMREQ

SAb PASCLGO+4 LIMIT
SA® PASCAL+ 4

SAbB KEEPFET +4




IF OPTPAR = NOGO THEN IF KEEPFPAR = 0 THEN TERMINATE

POS3«Lb SAL OPTPAR
SA2 IONOGO+2
BX4¢ X1=X2
NZ X0,P0S3.L7
SA1 KEEPFPAR
IR X1,NJEXIT2
EQ POS3.L1 4

TAKE ACTIONS FOR THE D FILES

POS3.L7 SA3 IONDGO
SAL DPAR
NZ X1iys%+1
3X1 X3
SAZ PPAR
BX3 X1=-X2
ZR Xi,P0S3.L8

EFET POINTERSS

8X6 X1

SA® INFET

SB? A6-B1

BX3 X1i=-X3

MXu i

LXG 52

SAz2 B7

BX6 -Xi*X2

ZR X3,P0S3.L7A

8Xb X3+X2
POS3.L7A SAB B?

CALL OPEN

THE LOADED PROGRAM?

® & & ¢ ¢ & o © © © » & © © © 2 v © 0o o o O

POS3.L15 SA2 EXTFLAGS
IR X2,P053.L16
SA4 LIMCODE

SA1 EXTVECT

ELSE GOTO POS3.L143

X2 $= =NO0OGO=

X3 t= zZINPUT:
X1 $= NAME OF DATA FILE

IF X1 = 0 THEN X1 $= ZINPUT:=
X2 t= NAME OF PROGRAM FILE

IF P FILE = D FILE WE DO NOTHING

WE CALL OPEN FOR THE SPECIFIED FILE, THEREBY ALSO INITIALIZING ALL

CORRECT NAME IN FET

MASK 3= 2{8

JUMP IF D=INPUT

MASK t= 3{B

SET MASK

OPEN AND INITIALIZE POINTERS

TAKE ACTIONS FOR THE RESULT FILES

X1 t= NAME OF RESULT FILE

IF X1 = 0 THEN X1 3= ZOUTPUT:
CORRECT NAME IN FET

P0S3.L8 SA1 RPAR
S87 OUTFET=-1
NZ X1iy,%+1
BKb XONOGO+1
SAb B7+31
CALL OPEN
[LINECTR] 8= LINE LIMITS
SA1 LLPAR
BXb X1
SAb LINECTR
LOAD THE USER PROGRAM?S
POS3.L14 SA1 PASCLGO
RJ LOAD
IF KEEPING IS WANTED THEN KEEP AND CHECK FOR NOGO3
SA1 KEEPFPAR
ZR X1,P0S3.L15
RJ KEEP
SAL OPTPAR
SAZ IONOGO+2
B X X1=-X2
ZR XOyNJEXIT2

PREPARE FREQUENCY COUNTING, IF DESIRED, AND EXECUTE

..‘O...O......OQ...O..Q




: RJ LOADEXTS

POSYS.4 {(TERMINATION)

D WD W WD WD WD W e D WD AP D AR D D D WD WS MWW S D A WD G D WS G A WD A WD WD GG D D W A R GR W AR G GD DA W W D D

POSYS.4 SXu ENDMSG
RJ MESS

NORMAL EXITSS
EMPTY OUTBUF?

@) POS3.L16 SB82 a0
| SA1 OPTPAR
| MXG 12
® B Xy X1%X0
LX 12
SX2 X0=2RFC
® NZ X0,P0S3.L17
RJ CPFQci
sB2 1
®
IF THE FIELD LENGTH IS < BIGBUF+CTRMAX+1 IT MUST BE RAISEDS
SA2 FeLGTH
® SXy X2-3IGBUF=-CTRMAX -1
PL X0,P0S3.L17
w Sx1 BIGBUF+CTRMAX+1
@ RJ MEMREQ
| POS3.L17 $83 31+31 FOR [EXECFLAG]
RJ GO
@
CALL CPFQC2 IF NECESSARY!
ZR B2,POSYS,. 4
®
EMPTY THE OUTPUT BUFFERS
sa7 OUTFET=-1
® CALL EOR
PRINT OUT FREQUENCY COUNTSS
® SB7 OUTFET-1
| SA1 LPAR
| BX6 X1
® SAB OUTFET
; CALL OPEN
| RJ CPFQC?2
N
SX6 8D
SA6 FQCFILFL
® SA1 FQCUNAME
SA3 PASCLGO SAVE FILE NAME
BX6 X1
® SAG A3
SXu 3RCLO
SX6 1723 CLOSE/UNLOAD
® SA1 A3
RJ PPREQ
BX6 X3
® SA6 A3 RESTORE
EJECT
®
@
|
|
; ®
| NeEXITL1 SB7 OUTFET=-1
| cALL EOR
- ®
| CLOSE 7 UNLOAD PASCLGO AND PMDFILES
» Ne EXIT2 SX{ 3RCLO
. @ SA1 PASCLGO
| SX6 1728 CLOSE/UNLOAD
| RJ PPREQ

® SXG 3RCLO

| SAL PMDFET
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NeEXIT3

ABNORMAL EXITS?

RPVTAB

SXo 1728

RJ PPREQ
ISSUE END REQUEST?

SXo 3REND

L X6 42

SAb B1

PS

DATA )

BSS 16

ENTRY HERE AFTER ERROR JETECTED BY SCOPE?
WRITE MODE IF MODE ERROR?

FIND ADDRESS.,

IFf DEATH OCCURRED DURING EXECUTION OF A USER PROGRAM WE WANT
AN ADDRESS POINTING INTO IT,

F.ADE

F«AD1

Fe. ADZ

FeAD3

~ FeAD&

SB1
SAS
SX1
LX5
NZ

SA5S
LX5
SXb
SAl
IXe6
SA6
SXy
RJ

LX5

SA1
ZR
SB2
SAzZ
SB7
LT
SAS
B®5
SX5
SB7
GE
SB7
LT
JP
SAS
SB7
GE
SAS
S87
GE
SA5S
Sa7
GE
SAS
LX5
S87
GE
S87
LT
JP
BX5
EQ

1
RPVTASB
X5=2

24
X1,F.ADD
B0

12

X5
MODEMSG
X6+X1
Al

Al

MESS

18

EXECFLAG
X1,A8N. EX11
X5

LIMCODE

X2
82987,%+2
B6+81

B2ADL

82

BIGBUF
B2yB7 yF « ADA
POSYS.4
B29874F AD2
82

RETO

OPEN
B2yB74F .AD4
RET1

GETC
B2,B87,F+ADL
RET2

GET3
B2,B7,F«ADL
PPREQ

39

A5
B2,yB74F.ADL
NULL1
B2,B7 4F 4 AD3
B2

X7

ABN. EX11

X1 t= ERROR COCDE - 2
AJDDRESS FROM XJ PACKAGE
CHECK FOR MODE ERROR
GET (RA+01]

X6 $= MODE

ISSUE MODE MESSAGE

X5 3= ADDRESS (FROM RA+Q)

OTHERWISE THE TRUE ADDRESS3

EXTERNAL ROUTINES

USER PROGRAM

TERMINATION IF POSYS.4

OPENy +ee » WRITE

GETC,y PUTC, EOR

GETB,PUTB

PPREQ

ERROR EXIT TRANSFER WORDS
OTHER TRANSFER HWORDS




ENTRY HERE AFTER ERROR DETECTED BY PASCAL?
DEACTIVATE RFV?

ABNe.tXxl Sbil 1
SA1 RPVREQ
SXe B0
SAb6 RPVTAB
B X5 X7
Mx2 3
Lx2 27
BX6 ~X2* X1
SAb B1
WALT 1
RJ MESS
ABN.EX11 SX5 X5=1
SX7 85
SA7 SAVEBS IN CALLPMD
BX7 X5
SA7 SAVEXS IN CALLPMD
SB2 6
RJ BIN.DISP
SAB ADORMSG +1
SX& ADDRMSG
RJ MESS
SX1 80 EOL
SX2 B1
CALL CHAR
SX& 3RCIO
SA1 OUTFET
SX6 268
RJ PPREQ
SA1 EXECFLAG
SB2 Xi=2
NZ B829ABN. EX2
SXo BG
SAb Al
SXb6 -B1
SAb LINECTR
RJ CALLPMD

IF [LOADPAR] = U CLOSE/Z/UNLOAD PASCLGO AND PMDFILE?
ABN.EX2 SA1 LOADPAR

NZ X1,ABN. EX21
SX§ 3RCLO

SAi PASCLGO

SXo6 1723

RJ PPREQ

SXu 3RCLO

SA1 PMDFET

SXo 1728

RJ PPREQ

TAKE CARE OF FQCFILES
ABN,., EX21 RJ PRTFQC

ISSUE ABORT/NODUMP REQUESTS

ABN. EX3 SA1 ABTREQ
8X6 X1
SAb B1
PS
EJECT
HEADER 8SsS 0
DATE BSS 1 DATE OF BIRTH OF BINARY PROGRAM
REQROFL BSS 1 REQUIRED FIELD LENGTH

|




LOADPT 383 1 LOAD POINT OF 3INARY INFORMATION

LIMCODE BSS 1 LIMIT OF CODE

LPUMPTAS B5S 1 LOAU POINT OF JUMP TABLE

EXTFLAGS BSS 1 EXTERNAL ROUTINES FLAGS

~ ENTRYPT BSS 1 ENTRY POINT

OUTBUF EQU *

INBUF EQU OUTBUF+BUFLGTH

8IGBUF EQU 50008
END
PEFERNEL R REPLANF SRR GERE AN ARSI SRR ERRERENERRARS
¥ »*
* PASCAL CoOMPILER .
¥ LIS S RS ETIELE SRR RS R R 2 K Y ¥
* »
* 23711772 *
»* »*
* AUTHORSt U. AMMANN, Re SCHILD *
* *
’ FACHGRUPPE COMPUTERWISSENSCHAFTEN *
* EIDGs TECHNISCHE HOCHSCHULE ¥
* CH=-8006 ZUERICH *
* »
Lk R R S L AL S R I RIS L R RS LI L SRS R R R Y E L L L NN

PpET=-y0+,R+ COMPILE WITH STACK OVERFLOW TEST AND
ROUNDING INSTRUCTIONS+

CONST NOP = 546000By NILVAL = 20600008,
JMPCST = ©165000000040000000603, EQUMP = 0400000G000460004060008,
MAX1Q = 31463146314631463138, MASK = =-7777778,
MAXLABS = 20, MAXEXLABS = 10, JMPMAX = 49,
CSTMAX = 42y CODMAX = 1400, UNDMAX = 73,
DISPLIMIT = 20, PTLIMIT = 10, FILLIMIT = 10,
MAXLEVEL = 7,
» 'DONST INCREASE WITHOUT INCREASING UPPER BOUND OF RG3 TOOw
WORDLENGTH = 6¢C,

PROCOR = =1, 0BJ = +1, #FOR PMDFILEV

GETC = 1618, PJUTC 1038, GETB = 1138, PUTB = 102B,
»ADDRESSES OF RESIDENT STANDARD ROUTINES#

#"

ASSERR = 1708, INXERR = 171By DIVERR = 1728, STOFLERR = 1748,
PRUNTIME ERROR EXITS+

INPT = 2128, QUTPT = 23383
» ADDRESSES OF STANDARD FILES INPUT AND OUTPUT

TYPE CTP
CHWORD

*CONTEXTTABLES
ARRAY [1..101 OF CHAR;
ADDRESS Ueel777778 3
SHRTINT = =3777778B «e +3777778B;
BITRANGE = § s 63; RG3 = § oo 7;
ATTRKIND = (VARBL,SVAL,LVAL,LCOND) ;
ATTR = RECORD TYPTR 3 CTP 3
CASE KIND 3 ATTRKIND OF
VARBLS (ACCESS 8 (DRCT,INDRCT,INXD)
BREG 3 RG3 § DPLMT ¢ SHRTINT
CASE PCKD t BOOLEAN OF
FALSES 3
TRUES (BITADR, BITSZ ¢ BITRANGES
MASKS BOOLEAN)) 3
SVAL 3 (VAL 3 SHRTINT) 3

Hoh
f

i
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LVAL: (CTERM % SHRTINT) 1§
LCONDS (JMP % 0 <o 3 3 ARITH 8t BOOLEAN)

END
»DESCRIBES EXPRESSIONS TD BE COMPILED. EXAMPLES S
VARBL?® DRCT? I *¥)
INDRCT? INPUT® *)
INXDs ALK)] ¥)
SvaLs 4 %)
LVAL?S 2*I - 1 *)
LCOND?® ARITH? X 2 G441 %)
“ARITHS 8 < TRUE *)

*) RESULT OF CODEGENERATION IN REGISTER X=RP
¥¥) NO CODE GENERATION UNTIL NOWe

OPTPWR = (NOOPT,PUREP,POSP,NEGP)

IDCLASS = (TYPESyKONST,PROC,)VARS,yFIELD,TAGFIELD,DUMMYCLASS)

TYPFORM = (NUMERIC,SYMBOLIC,POINTER,PONWER,
ARRAYSyREGCORDSyCLASSS,FILES)

IDKINDS = (ACTUAL,FORMAL) 3

WHERE = (BLOCK,yCWITH,VHWITH) 3
PKINDS = FROCDR «s 0BJ; »FOR PMOFILE+

VAR FARMLIST % RECORD IC3 ¢ ADDRESS 3

ERRFLAG § BOOLEAN 3
ERRNRS 3 ARRAY [0.43) OF SET OF C..31 3
LOADPT & ADDRESS 3}
LIMCODE t ADDRESS 3
LPJMPTAB & ADDRESS 3
EXTFLAGS 8 SET OF Oeob 3
ENTRYPT 3 ADDRESS
END 3
JMPTAB ¢ ARRAY [0..JMPMAX) OF INTEGER}
JMPIX 3 SHRTINTS
»TRANSFER VECTOR FOR CALLS OF FORWARD DECLARED PROCEDURES AND
GOTO STATEMENTS LEADING OUT OF PROCEDURESW

CSTTB ¢ ARRAY {1..CSTMAX) OF
RECORD VALU 8 INTEGER3 INX & SHRTINT END;}

LCX 3 SHRTINTS ,

»CONTAINS ALL CONSTANTS C, ABS(ORD(C)) 2 2**17, OCCURRING IN THE
PROCEDURE ACTUALLY BEING .COMPILED TOGETHER WITH AN INDEX INTO
UNDLAB WHERE THEIR OCCURRENCES IN THE CODE OF THIS PROGEDURE
ARE CHAINED+

PILEV,FILEV 3 ARRAY [0..MAXLEVEL] OF SHRTINTS
PFL 3 ARRAY[(..FILLIMIT] OF ADDRESS}S
FILPTS ¢ ARRAY {0..FILLIMIT] OF
PACKED RECORD PTR §& CTP3; SPEC $ SHRTINT ENDS
PFTOP,FILTOP 8 SHRTINTS
oPFL CONTAINS THE ADDRESSES OF LOCAL CLASSES,
PILEV CONTAINS POINTERS INTO PFL, PFTOP = TOP OF PFL.
FILPTS CONTAINS POINTERS TO ENTRIES FOR LCCAL FILES,
FILcV CONTAINS POINTERS INTO FILPTS, FILTOP = TOP OF FILPTSv

EXTAB ¢ ARRAY [1..MAXEXLABS] OF
PACKED RECORD EXVAL,JHPTABIX t SHRTINT END3
CEXTABIX 3 SHRTINTS
»CONTAINS THE EXPLICITLY DECLARED LABELS OF ALL PROCEDURES
NOT YET CLOSED, TOGETHER WITH THEIR CORRESPONDING INDEX
INTO JUMPTABY ~

LABTAB ¢ ARRAY {1..MAXLABS] OF
PACKED RECORD LABVAL,FLD2, FLDB 8 SHRTINT END3

CLABIX 8 SHRTINT3
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»CONTAINS ALL LABELS MET SO FAR IN THE 30DY OF THE PROCEDURE
ACTUALLY BEING COMPILEDy TOGETHER WITH INFORMATION WHETHER
LABEL DEFLNITION (<LABEL>$) ALREAUY FOUND OR NOT (FLD2).

IN THE FORMER CASE FLD3 CONTAINS THE CORRESPONDING ADDRESSy
WHERE IN THE LATTER CASE FLD3 CONTAINS AN INDEX INTO UNDLAB
WHERE THE OCCURRENCES ARE CHAINEDW

UNDLAB ¢ ARRAY [1..UNDMAX] OF
PACKED RECORD SUCC, PLACE 8 SHRTINT 3
LFTSH &t BITRANGE 3
END 3

CHNIX $ SHRTINT;S ;
»ACTS AS LISTSTRUCTURE, CHAINING OCCURRENCES OF CONSTANTS AND

JUMPS TO NOT YET REACHED LABELS IN THE COOE OF THE PROCEDURE

ACTUALLY BEING COMPILED.’ '

CHNIX = HEAD OF FREE LIST+

PTLIST ¢ ARRAY {0..PTLIMIT] OF
RECORD HNAME ¢ ALFA3 PPTR 8 CTP END}
PTX ¢t SHRTINTS
ePTLIST CONTAINS NAMES OF YET UNDECLARED CLASSES AND
POINTERS TO THE CORRESPONDING POINTER-TYPE ENTRIES
PTX = TOP OF PTLIST ¥
ERRLIST t ARRAY {1.,.101] ©OF
PACKED RECORD POSyNMR ¢ SHRTINT END}
ERRINX,CHCNT 3 SHRTINT3 EOLFLAG,ERR t BOCLEAN}
~ERRLIST CONTAINS THE POSITIONS AND NUM3ERS OF THE ERRORS
ON ONE LINE
ERRINX = TOP OF ERRLIST
CHCONT = POSITION OF LAST READ CHARACTER
ERRLIST JERRINX,CHCNT,,EOLFLAG ARE USED 8Y NEXTCH
AND ERROR.
ERR IS SET WHENEVER ERRDR HAS BEEN CALLED AND IS TESTED
(ANU RESET) BY SEVERAL PROCEDURES +

DISPLAY 3 ARRAY {0..DISPLIMIT] OF !
PACKED RECORD FNAME ¢ CTP;3 . :
CASE OCCUR ¢ WHERE OF
BLOCK % 3
CWITH 8 (CDSPL % SHRTINTS CLEV 8 RG3)3
VNITH 3 (VDSPL 2" SHRTINT) :

"END3S

TOP,DISX 3 SHRTINTS
»TOP = TOF OF DISPLAY, DISX IS RETURNED BY SEARCHv¥

CODE &t ARRAY (3..CODMAX]} OF INTEGERS
CA,CP ¢ SHRTINTS BUF 8 INTEGERS
PASCLGOTOUT) 8 FILE OF INTEGER}S
#CODE IS WRITTEN ONTO PASCLGO.
8UF IS THE CURRENT ELEMENT OF CODE.
CA = INDEX TO CODE, CP = NUMBER OF QUARTER-WORDS USED +
LASTOP, LASTI 3 SHRTINT 3 »TO AVOID B XI XJ = INSTRUCTIONSV

PMOFILELOUTIt FILE 1 OF
PACKED RECORD PNAME 3 ALFA3
CASE PKIND s PKINDS OF
0BJt (ACCESS,TYP,RLA & SHRTINT) S
+ PROCDR$ (LINKySA,COUNT 3 SHRTINT)S
END3J
PMCTRyLASTLINK 3 SHRTINTS

LC,IC 3 ADDRESS;
»LOCATION COUNTER AND INSTRUCTION COUNTER¥

LEVEL ,RP,RP1 & RG33




PRPyRPL = REGISTER=POINTERS (STACK OF X=REGS)+v
DP t BOOLEAN 3§
wDF = TRUE 8 ODECLARATION PART (USED BY NEXTCH) ¢

PRCODE yASSCHECK,)INXCHECKyDIVCHECK, STOFLCHECK,
ROUNDING ¢ BOOLEAN 3 »COMPILER OPTIONSY

GATTR & ATTR} »GLOBAL ATTRIBUTE RECORD +

CONTEXTTABLE 3 CLASS 450 OF
PACKED RECORD
NAME 3 ALFA3 NXTEL § CTP3
CASE KLASS t IDCLASS OF
TYPES ¢ (SIZE ¢ SHRTINT)
CASE FORM 3 TYPFORM OF
NUMERIC ¢ (BITS 3 BITRANGES MIN,MAX 3 INTEGER);
SYMBOLIC 2 (FCONST,PWSET ¢ CTP3 BITSIZE $ BITRANGE)
POINTER t {DOMAINSELTYPE 8 CTP);
POWER 8 (ELSET t CTP3; PWBITS 3 BITRANGE) S
ARRAYS ¢ (AELTYPE,INXTYPE 3 CTP3 LO,HI 8 SHRTINTS
OPTTYP 2 OPTPWRS EXP1,EXP2 3 BITRANGE);
RECCRDS ¢ (FSTFLD,RECVAR & CTP);
CLASSS ¢ (PELTYPE 3 CTP)3
FILES ¢ (FELTYPE 8 CTP) )3
KONST ¢t (CONTYPE, SUGC t CTP; VALUES 3 INTEGER)
PROC ¢ (PROCTYPE,FORMALS $ CTP;
PROCKIND 3 IDKINDS3
PROCADDR ¢ ADDRESS3 PROCLEVEL % RG33
SEGSIZE ¢ SHRTINT)3
VARS 3 (VTYPE 8 CTP3; VKIND 3 IDKINDSS
VADDR 3 ADDRESS; VLEVEL ¢t RG3)3
FIELD ¢ (FLOTYPE ¢ CTP3 FLODADDR 3 ADDRESS)
BITDISPL,BITWIDTH 8 BITRANGE)}
TAGFIELD 8 (CASESIZE 2 SHRTINT; VARIANTS 3 CTP3
CASE TAGVAL 8 BOOLEAN OF.
FALSE t (CASETYPE t CTP);
TRUE ¢ (CASEVAL t INTEGER) )3
END3

INTPTRyREALPTR,ALFAPTRyCHARPTR,BOOLPTRyPREDEFPyNILPTR,
UNDECPTR yPNUMPTR EXTPTRyLAMPTR 8 CTP3 »CONSTANT POINTERS#

NEXTyCTPTRyMAXCTP 8 CTP3
o VARIABLES POINTING INTO CONTEXTTABLEW

CH ¢ CHAR; AVAL 3 ALFA; IVAL 3 INTEGER; A 8 CWORDS

NO,CL 3 SHRTINTS

sCH IS OUTPUT BY NEXTCH AND USED BY INSYMBOL.
AVAL/IVALy NOy CL ARE OUTPUT BY INSYMBOLV

TCT,TMAX yEODPL KK ¢ SHRTINT 3
PT ¢ CTP3 IT,IT1 ¢t INTEGER)

PAUXILIARY VARIABLES, USED IN MAIN PGM AND SEVERAL PROCEDURESY

DIGITS ¢ SET OF CHAR 3
»33% SIN/COS, 13 EXP, 28 LN, 33 SQRT, 43 ARCTAN¢

»CONSTANTS AND CONSTANT TABLESS ¢

TWOTO17 3 INTEGER]

SPLITSTAT ¢ ARRAY [0..481 OF SHRTINT3

ERRCLH,TERRCL % ARRAY [(e.s43] OF (IRRELSY,BEGSY,ENDSY)}
BLANK 3 ALFA3

WD 3 ARRAY [8..32) OF ALFA3

WNOSWCL 3 ARRAY [0e.a321 OF SHRTINT)

WL 8 ARRAY 1[G.»11]) OF SHRTINTS

¢ WD = WORD DELIMITERS
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WNOy WCL = CORRESPONDING VALUES OF NO AND CL

WORD DELIMITERS OF LENGTH I START IN WDLWLIIJ] +
SYMNO,SYMLL 8 ARRAY [=+z.e=3=] OF SHRTINTS
»NO AND CL OF EACH CHARACTER®
JB1,JBZyJX1yJIX2yRELyFSyR1 ¢ ARRAY (0..7] OF CHAR}S
SH ¢ ARRAY [12..23] OF CHAR}

PARRAYS JBL +e. SH ARE USED BY PRTCOMPY

INITNAM 8 ARRAY {-1..371 OF ALFA3S

»CONTAINS THE PREDEFINED IDENTIFIERS,

USED FOR INITIALIZING THE CONTEXT TABLEW

» VARIABLE INITIALIZATIONS ¢
VALUE
TWOTO17 = 4000608 3
SPLITSTAT = (192519%1,391y4919195919691979158,2%1,9,12%1,10) ;
ERRCL = {16*IRRELSY,ENDSY, 4*IRRELSY,BEGSY,ENDSY,BEGSY,IRRELSY,
ENDSY,BEGSY, IRRELSY yBEGSY,,ENDSY,BEGSY,IRRELSY,,BEGSY,
2*¥IRRELSY yBEGSYyIRRELSYH ENDSY,2*IRRELSY,2¥ENDSY,
IRRELSY3*ENDSY,2*IRRELSY,BEGSY) 3
TERRCL = {(9*IRRELSY,BEGSY,ENDSY,IRRELSY,ENDSY,3*IRRELSY,
ENDSY y IRRELSYyBEGSYy2*IRRELSYyI*¥ENDSY, 2*IRRELSY,ENDSY,
IRRELSYHSENDSY» IRRELSY»ENDSY,,IRRELSY HENDSY,,2*IRRELSY,
ENDOSY y IRRELSY, ENDSY,BEGSY,IRRELSY,Z*ENDSY,IRRELSY,
3'ENDSY,2‘IRRELSY,ENDSY)
BLANK = = = ’
WD = (ZIFZ,Z00Z,ZT0ZyZ0OF=yZINZ,
ZEND= y=NIL=Zy=FOR=,,=DIV=,=MOD=,=VAR=,=SETZ,
STHENZyZELSEZ9 =6G0TO0Zy=CASEZy=WITHZ yZTYPEZ,ZFILES,
"BEaIN',EUNTILE,:NHILt:,EARRAY:,:VALUE-,-CLASS-,
ZCONST=,ZLABELZ,
=REPEAT= y=DOWNTOZ y=RECORD=,=PACKEDZ,
ZFUNCTION=Z,=PROCEDURE=) 3
WNO = (23)31,33’27,87
229369329696,43538,
24925 9359206943,37933,
213929935 938947 938 01y40,
28 933938942,
b 4 45) 3
WCL = (G,C,i,ﬂ,?;
Gylys094959095,
6%03,3,
Gyls091,0945098,
6)2,2’5’
£y0)3
WL = (’S)G’ﬁ ’5912a19527,31’31,32,33,33);
SYMNO = {7,7’616g9’1§],1&,8’3,15,17,9’11)12,
19)8,13’7,6,1891“38,83898,5,16);
SYMCL = (19291923090 91956935809 0929090,
095909393909 09194929391,0)3

JBi = (EPE,ERE,EJE)E :9:£§,§NE’§GE1SLE);

JB2 = (ZSZySUZHyZPZ9= ZHZASHySEZHYIEZHITZ) s

JX1 = (ZZz9yZNZyZPZy=ZNZy=1=,202,202,212) 3

JX2 = (ZRZy=ZZHyILZy=5ZyZRZHyZRZTHyZFZ,H,32D2) 3

REL = (= E,E*E,EVE,E-E,E=E,E#E,Ezigiti);

FS = (ZFZyZRZTyZDT 9= Z9Z Z3ZAZH»ZIBZ9=X2) 3

R1 = (ZAZS,ZBZ,SXZ43=XZyTAZy=AZ4=Bz,38B2) 3

SH = (ZFZyZDZyZRZy=IZyZL =9 SAZy L Z9yZAZ,SNTHy=ZZyZUZH,=P3) 3
INITNAM = (=WEOR=,=GET=Zy=PUT=,=RESET=yZREWRITEZ,

SPACKZyZUNPACKZ = INSERTZ,ZAPPENDZ,
ZREADZy=WRITE=y=NEWS,
“ODD:,:ORD',ECHR_,-EOF-,_ABS-, SQR=,
°TRUNC:,EPRED:,ZSUCC: ZEOLZy=ALFALENG=,

ZINPUTZ, z0UTPUTZ, ALFA_,,REAL: =CHARZy=800LEANZ,
“FALSEZ 2 =TRUE=,ZINTEGER=,= =,

....v.QOOQ.Q...0.0‘...é




ZSINZ,ZC0SS,ZEXPZ,SLNT,=SQRTZ,yZARCTANZ)

PTWO STANUDARD PROCeuurkeS INSERT ANU  APPEND ARE PROVIOED FOR
CODE GENERATION,

APPEND(A,B,C) SHIFTS THE CONTENTS OF A LEFT B8 BITS AND
ZOR=S C INTO IT. RESULT IN A, ByGC UNCHANGED.

INSERT(A,ByC) SHIFTS THE CONTENTS OF A LEFT 8 8ITS AND
ZOR=S THEM INTO C. RESULT IN C. A,B UNCHANGED

Ay,B,C ARt OF TYPE INTEGER ¢

PROCEDURE PRTERR 3
VAR LASTPOS,FREEPOSyCURRPOS yCURRNMRyF,K & SHRTINT 3
BEGIN WRITE(z *¥*¥x =) 3
LASTPOS 3= 0 ; FREEPOS 3= 1 3
FOR K t= 1 TO ERRINX DO
BEGIN WITH ERRLISTIK) DO
BEGIN CURRPOS 3= POS 5 CURRNMR 3= NMR END 3
IF CURRPOS = LASTPOS THEN WRITE(=z,y=z) ELSE
BEGIN WHILE FREEPOS < CURRPOS DO

BEGIN WRITE(= =) 3
FREEPOS t= FREEPOS + 1
END 3

WRITE(z=tZ2) 3
LASTPOS t= CURRPOS
END 3
IF CURRNMR < 10 THEN F 3= 1 ELSE
IF CURRNMR < 1060 THEN F 8= 2 ELSE F 8= 3 3§
WRITE (CURRNMR ¢ F) 3
FREEPOS $= FREEPOS + F + 1 3
END 3
WRITE (EOL) 35 ERRINX 3= 0
END sPRTERRV 3

PROCEDURE NEXTCH3
»READS NEXT CHAR OF FILE INPUT.
CONVERTS EOL TO BLANK,
PRINTS ERROR SUMMARY AFTER EACH LINE (IF ERRORS PRESENT)
AND PRINTS ADDRESS AT BEGINNING OF LINE +
BEGIN
IF EOLFLAG THEN
SEGIN IF ERRINX » { THEN »PRINT ERRORS+ PRTERR}
EOLFLAG %= FALSE; CHCNT 3= 03

OUTPUTr 8= = z=§ PUT(OUTPUT)
IF DP THEN WRITE(LC 38 6 OCT) ELSE WRITE(IC t 6 OCT) 3
CUTPUTY 3= = =3 PUT(OUTPUT)S

END »EOLFLAGY;
GET(INPUT)S CH 3= INPUT?3
OUTPUTe 8= CHS PUT(OUTPUT) S CHCNT 3= CHCNT + 13
IF CH = EOL THEN
BEGIN CH 1= = =3 EOLFLAG $= TRJUE END;
END »NEXTCH+S

PROCEDURE ERROR{ISSHRTINT);
BEGIN ERR $= TRUE 3
WITH PARMLIST 0O
BEGIN ERRFLAG t= TRUE 3
ERRNRS{I OIV 321 3= ERRNRSII DIV 321viI MOD 321
END 3
IF ERRINX 2 9 THEN
BEGIN ERRLISTI1331.NMR 3= 104 ; ERRINX t= 10 3
WITH PARMLIST DO
ERRNRS{31 t= ERRNRS(31vi8]l 3
END ELSE
BEGIN. ERRINX 3= ERRINX + 1 3
ERRLISTLERRINXINMR 3= I




® 6 6 o o & o & o & & o ¢ o & ¢ o o o o o 0

END 3
ERRLISTLERRINX14POS 8= CHCNT
END PERRORY 3
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» I NSYMBOL
» LIST OF SYMBOL NUMBERS

NO CcL SYMB0L NO CL SYMBOL
1 ID 20 1=
2 1 INTeGER CONST 21 BEGIN
2 2 REAL CONST 22 END
2 3 ALFA CONST 23 IF
2 4 CHAR CONST 24 THEN
25 ELSE
26 CASE
5 1 - 27 oF
6 i * 28 REPEAT
6 2 / 29 UNTIL
6 3 A 30 WHILE
6 4 DIV 31 Do
6 5 MOD 32 FOR
7 1 + 33 1 T0
7 2 - 33 2 DOWNTO
7 3 v 35 60TO0
8 i < 36 NIL
8 2 < 37 TYPE
8 3 2 38 1 ARRAY
8 4 > 38 2 RECORD
8 5 # 38 3 FILE
8 6 = 38 &y CLASS
8 7 IN 38 5 SET
9 { 49 LABEL
10 ) 41 CONST
i1 L 42 PACKED
12 ] 43 VAR
15 ’ bi FUNCTION
16 H 45 PROCEDURE
17 . 47 VALUE
18 * 48 WITH
19 ]
NOT PASCAL SYMBOLS 3 BLANK = » § &

PROCEDURE INSYMBOL S
VAR SCALE,EXP & SHRTINT3 R,FACyRVAL 3 REAL;
DIGIT t ARRAY{0..193 OF SHRTINT;
»FOR WORDLENGTH DIV 3 = 20 DIGITSv
I,K & SHRTINTS BTL,SIGN 3 BOOLEAN;}
AA : ALFA3 CH1i % CHARSJ

BEGIN
i3 WHILE CH=Z = DO NEXTCH3
IF CH £ =Z= THEN
BEGIN » READ IDENTIFIER OR WORD DELIMITER +
K 8= {3
REPEAT IF K < ALFALENSG THEN
BEGIN K 3= K + 13 AIK] $= CH ENDj
NEXTCH3
UNTIL CH »>=9z=j3
IF K 2 KK THEN KK t= K ELSE
REPEAT ALKK] 3= = = 3 KK 8= KK - 1 UNTIL KK
PACK(Ay1,AA); '
» TEST FOR WORD DELIMITER +

READS ONE PASCAL=-SYMBOL

K

¥




FOR I 8= WLIK] TO WL(K+1l-1 DO
IF AA = WDLI] THEN
BEGIN NO 3= WNO(IL}3 CL 8= WOLLI);
IVAL 3= §3 GOTO 23
END3
¢ IDENTIFIER +
NO 3= 15 CL 3= K3 AVAL 3= AA3

28 END »LETTER® ELSE
IF CH < =9z THEN
BEGIN NO 8= 25 CL 8= 15 I 3= 03}

WHILE CH IN DIGITS OO

BEGIN IF I < 20 »20 = WORDLENGTH OIV 3+ THEN
DIGITI{I} 3= ORD(GH) -« ORD(=0Z);
1 3= 1 + 15 NEXTCH

END3

IVAL 3= 03

IF CH = =Bz THEN »OCTAL+

BEGIN IF I > 20 THEN ERROR{2) ELSE
FOR K 8= § TO I-1 DO IVAL t= B8*IVAL + DIGITIKI]]
NEXTCH

END »OCTALY ELSE

BEGIN IF I > 417 THEN ERROR({2) ELSE
FOR K 8= 0 TO I - 1 DO

BEGIN IF IVAL £ MAX10 THEN
IVAL = 10%*IVAL + DIGITI(K] ELSE
BEGIN ERROR(2)3 IVAL t= 035 GOTO 40 END
END3J
43¢ SCALE 8= 33

IF CH = z.= THEN
BEGIN NEXTCH; IF CH = =X THEN CH t= =tz ELSE

BEGIN RVAL 8= IVALj CL 3= 23
IF “{(CH IN DIGITS) THEN ERROR(3) ELSE
REPEAT R t= ORD(CH) - ORD(=0=)3
RVAL 3= 10.0*RVAL + R3
SCALE 8= SCALE = 13 NEXTCH
UNTIL ~(CH IN DIGITS);
ENDS
ENDS
IF CH = ZEZ THEN
BEGIN IF SCALE = 0 THEN
BEGIN RVAL 3= IVALS CL 3= 2
END3S
SIGN 8= FALSE; NEXTCH3

IF CH = =+ THEN NEXTCH ELSE
IF CH = === THEN
BEGIN NEXTCH3 SIGN 3= TRUE
END3
EXP &= {3

WHILE CH IN DIGITS DO
BEGIN EXP 3= 10*EXP + (ORD(CH) - ORD(ZDZ))3
NEXTCH
END3
IF SIGN THEN EXP 8= «EXP3
SCALE &= SCALE + EXP
END3
IF SCALE # 0 THEN
BEGIN R 3= 1,03

IF SCALE < U THEN BEGIN FAC %= .15 SCALE 8= -SCALE END

ELSE FAC 3= 18.0)
REPEAT IF DDD(SCALE) THEN R 3= R*FACS
FAC 3= SQR(FAC)3; SCALE 8= SCALE DIV 2

UNTIL SCALE = 03 »R = 10 ** SCALE+
RVAL t= RVAL*R

ENDS

IF CL = 2 THEN IVAL $= ORD{(RVAL)

END »NOT OCTAL+




END »NUMBERY ELSE
BEGIN o SPECIAL CHARACTER ¢
If un = z==z= THEN » ALFA OR CHAR CONSTANT ¥
BEGIN NO 8= 25 K 3= 33 BT1 3= FALSE}
REPEAT NEXTCH;
IF CH = z=== THEN
BEGIN NEXTCHS BT1 8= CH #
IF ™BT1 THEN
IF K = ALFALENG THEN
BEGIN ERROR(3)3 B8T1 3= TRUE END ELSE
BEGIN K t= K + 13 A[IK) 3= CH END3
UNTIL B8T13
IF K =1 THEN » CHAR CONST +
BEGIN CL$=43 IVAL$= ORD(AL{1)) END
ELSE » ALFA CONST +
BEGIN IF K 2 KK THEN KK 8= K ELSE
REPEAT ATKK] t= = = § KK 3= KK = 1 UNTIL KK = K 3}
PACK (A»1,A4) 3
CL3=335 IVAL$= ORD(AA)}
. END3
END o = & ELSE
BEGIN NO3$= SYMNOLCHI3 CL$=SYMCLICH]; IVAL2={}
» TEST FOR TWO-CHARACTER SYM3OL +
IF CH = =3z THEN
BEGIN NEXTCH3S
IF CH==== THEN
BZGIN NO3= 2035 MEXTCH END3
END ELSE
IF CH =z.= THEN
BEGIN NEXTCH3
IF CH = =Ze= THEN » §
BEGIN NO$=195 NEXTCH END3S
END ELSE
IF CH = zp= THEN » SKIP COMMENT 3
BEGIN NEXTCH3
IF CH = z¢= THEN
REPEAT NEXTCH 3
IF CH # =+ THEN

1]
th
(3}
{}]]

END3S

BEGIN CH1 8= CH § NEXTCH 3
IF CH1 = zAZ THEN ASSCHECK 8= CH = =+Z ELSE
IF CH1 = =C= THEN PRCODE 3= CH = Z+:= ELSE
IF CH1 = zD= THEN DIVCHECK $= CH = =+#= ELSE
IF CH1 = =0= THEN STOFLCHECK 3= CH = =+ ELSE
IF CH1 = =Rz THEN ROUNDING 8= CH = =+= ELSE
IF CH1 = =T= THEN
BEGIN ASSCHECK 3= CH = =+:Z 3}

DIVCHECK #= CH = zZ+= 5 STOFLCHECK 3= CH = Z+= 3}
ROUNDING %= CH = =+ 5 INXCHECK 8= CH = =+:

END ELSE
IF CH1 = =XZ THEN INXCHECK t= CH = Z+Z 3}
IF CH # =v= THEN NEXTCH

END 3

UNTIL CH # =,= 3

WHILE CH # =+¢= DO NEXTCH}

NEXTCH; GOTO L 3

END ELSE
NEXTCH3
END » SPECIAL CHARACTER + 3
END3 : -

END » INSYMBOL + 3

PROCEDURE SRCHREC(P2CTP) 3
» SEARCHES ONE BLOGK, RETURNS CTPTR +

BEGIN CTPTR 3= P3
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WHILE CTPTR # NIL DO
IF CTPTR*«NAME = AVAL THEN GOTO 1
tlLot CIPTR 8= CTPTIRMNXTELS
18END p» SRCHREC ¢ 3

PROCEDURE SEARCHS
» SEARCHES CONTEXTTABLE, RETURNS CTPTR AND DISX = INDEX TO
DISPLAY ¢
VAR I $ SHRTINTS
BEGIN FOR I $= TOP DOWNTO 4 DO
BEGIN CTPTR $= DISPLAY({I1.FNAME}
WHILE CTPTR # NIL DO
IF CTPTR*«NAME = AVAL THEN GOTO 1
ELSE CTPTR 3= CTPTRANXTELS
END?
1t DISX 3= I3
END p» SEARCH + 3

PROCEODURE INCONST (VAR V 3 INTEGERS VAR P 8 CTP3 NXT ¢ CTP) 3
» INPUT PARAMETER 3 NXT., SEARCHING IS TO BEGIN AT NXT
CUTPUT PARAMETER 8 V = VALUE
’ P = TYPE POINTER , P = NIL IF ERROR +
VAR SIGN 3 BOOLEAN; PT 3 CTP3
BEGIN SIGN 3= FALSE3 P 3= NIL;S
IF NO = 7 THEN
BEGIN SIGN 3= CL = 23
IF CL < 2 THEN
BEGIN INSYMBOL: 1IF NO = 1 THEN ERRCR{3) END}
ENDS
IF NO = 2 THEN
BEGIN CASE CL OF

13 P i= INTPTR}

21 P t= REALPTR;

31 P t= ALFAPTR;

41 P t= CHARPTR;
END

IF SIGN THEN V 3= =IVAL ELSE V 3= +IVAL;3
INSYMBOL §
END ELSE
IF NO = 1 THEN
BEGIN PT 3= CTPTR;
SRCHREC (NXT) 3
IF CTPTR = NIL THEN SEARCHS
IF CTPTR = NIL THEN ERROR(12) ELSE
WITH CTPTR* DO
BEGIN IF KLASS # KONST THEN ERROR{(863)
ELSE
BEGIN P 3= CONTYPE3 V $= VALUES ENDS
END;3
CTPTR 3= PT3; INSYMBOLS
END ELSE ERROR(3)S
END » INCONST + 3
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» CODE GENERATING ROUTINES +

PROCEDURE NOOP3
BEGIN WHILE CP < 4 DO
BEGIN APPEND(BUFy15,NOP)3$
CP t= CP + 13
END 3
END » NOOP ¢ 3

PROCEDURE GENL15(OP,I,JyK t SHRTINT)}
BEGIN LASTOP 3= OP 3 LASTI 3= I 3
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IF CP # 4 THEN
BEGIN CP 8= CP + 15 APPEND(BUF,6,0P) END ELSE
BcolN COUELCA) 8= BUF§ BUF 8= 0P; CP 3= 13
CA t= CA + 13 1IC = IC + 13
IF CA > CODMAX THEN
BEGIN ERROR(SL); CA 3= 13
END3S
END3
BUF t= ((8*BUF + ID*3 + J)¥3 + K 3}
END » GEN15S + 3

PROCEDURE GEN30(OP,IyJyK 8 SHRTINT)
BEGIN LASTOP 3= OP 3 LASTI 3= I §
IF CP = 3 THEN »NOOP+
BEGIN APPEND(BUF,15,NOP)3 CP t= &4 END}
IF CP < & THEN
BEGIN CP $= CP + 2} APPEND(BUF,6,0P) END ELSE
BEGIN CODELCA] 8= BUF} BUF 3= OP} CP 8= 23}
CA 8= CA + 13 IC %= IC + 1}
IF CA > CODMAX THEN
BEGIN ERROR(30); CA 8= 13
END3
END3
BUF t= (8%BUF + I)*8 + J }
IF K 2 0 THEN APPEND(BUF418,K) ELSE APPEND(BUF,18,7777778+K) 3}
END o GEN3D ¢ 3

PROCEDURE BXIXJU(I, J 3 SHRTINT) 3}

»TO AVOID B XI XJ INSTRUCTIUNS WHENEVER POSSIBLEw

BEGIN IF (J = LASTI)A(LASTOP 2 1{B)A{LASTOP £ 458)
AT(LASTOP IN [23B,21B,4381) THEN
BEGIN IF BUF 2 § THEN BUF 8= BUF - LASTI*64 + I*64 ELSE

BEGIN BUF 8= - BUF 3
BUF 8= BUF = (7 = LASTI)*64 + (7 - I)*B4 3
BUF $= = BUF

END 3

LASTI t= I

END ELSE GEN15(15ByIyJ,y0)
END pBXIXJ¥ 3

PROCEDURE INS{(FADR % ADDRESS § FCP, FCA 8 SHRTINT) 3

BEGIN IF CA # FCA THEN INSERT(FADR,(4-FCP)*15,CODEIFCAY)
ELSE INSERT(FADR, (CP=-FCP)*15,BUF)

END 3
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» ROUTINES TO PRINT CODE AND JUMPTABLE AND TO QUTPUT CODE +

PROCEDURE PRTCOMPS
» GLOBAL ARRAYS ¢ JB1,J82,JX1,JX2,REL,FSyR1,SH +
VAR IIyJuJyKK ¢t CHARS
CyCCySyIT3y OPyIyJyK 8 SHRTINTS
MylT4 ¢ SHRTINTS

PROCEDURE OUTCH(C 3 CHAR) 3
BEGIN WRITE(C) END 3

PROCEDURE SPACE 3
BEGIN WRITE(= =

BEGIN
- IC 8= IC - CA - 1}
M t= =778% IT4 3= =733
FOR IT3 $= 1 TO CA DO

BEGIN BUF t= ~CODE QUTCH(EOL) 3




i

us

i

23

33

43

OUTGCH(
REPEAT
(VR |
IT7
IT
I7
IF

BEG

BEG

K 3
CC = 0P
II $=CHR(

OUTCH (EOL
IF CC < 5
CASE CC ©
IF oP
BEGIN
SPA
WRI
END EL
BEGIN
SPA
IF
BEG

END
3EG

cND
END o
BEGIN

IF

BEG

= z) § OQUTCH(= =) 3§ WRITE(IG+IT3 ¢ & OCT); S 3= 33
IT t= BUF; APPEND(ITyS+6yM)3 OP 3= ~-IT3

= 0P MOD 33

3= BUF; APPEND(IT,S+9,IT4); I t= -IT3

3= BUF] APPENDU(IT,S+12,IT4); J t= =IT3

t= BUF;

(0P < 8) v ((OP 2 40) A (C £ 2)) THEN

IN S 8= S+30; APPEND(IT,S,MASK) END ELSE

IN S t= S+15; APPEND(IT,S,IT4) END;

= -IT;

DIV 83

I+O0RD(Z03)) 5 JJ t= CHR(J+ORD(Z03)) 3 KK $=CHR(K+ORDIZ03))}

)5 WRITE(BLANK)G
THEN
F
= 3 THEN
OUTCH(JUX11I1)3; OUTCH(JUX2(I3)3 OUTCH(Z =)}
CEj OUTCH(=X=)3 OQUTCH(JJ)3 OUTCHI(Z,=)3
TE(K ¢ & OCT) S
SE
OUTCH(JB1[OP1)3 OUTCH(JB2IOP1); OUTCH(= =)}
CE3
OP > 3 THEN ,
IN OQUTCH(=B=Z)3 OUTCH(II)S3 OUTCH(RELIOP1);
CUTCH(=B=z)3; OUTCH(JJ)3 OUTCH(=,=)35 MWRITE(K 3 & BCT)3
cLSE
IN IF OP = 2 THEN
BEGIN OQUTCH (=B=) § OUTCH(II) 3 OUTCH{=+z) END
WRITE(K $ & OCT) :
’
5 ¥ 3
CUTCH(=B=)3 OUTCH(=XZ)3 OUTCH(II)3 SPACE}
OF > 11 THEN
IN OUTCH(="Z)3 II 8= JJj JJ 3= KK3 KK 3= II END3

-e

QUTCH(=XZ)3 OUTCH{JJI);

c

= 0P MOD 43

IF C # @ THEN

BEG
END o
BEGIN

IF

BEG

BEG

END
END »
BEGIN

SPA

IF 0D

IN OUTCH(RELICIH) 5 OJUTCH(=X=)3§ OJUTCH(KK) ENDS
1+ 3

OUTCH(SHIOP 1) 3 OUTCH(=Xz)3 OUTCHI{II); SPACE;
OP < 13 THEN

IN QUTCH(JJ) 3 OUTCH(KK) END ELSE

IN QUTCH(=B=)35; OUTCH(JJ) 3 OUTCHI(=,3)3
OUTCH(=XZ)3 OUTCH(KK) 3

’

2 ¥ 3
OCUTCH(SHIOP DIV 21)3 OUTCH(=XZ)3j OUTCH{II)}
CE$ OUTCH(=ZXZ)3 OUTCH(JID;

D(OP) THEN QUTCH(==-Z) ELSE OUTCH(=+3);

OUTCH(=X=)3 OUTCH{KK) 3}

END o

3 ¢ 3

BEGIN C $= 0P MOD 43

IF
BEG
IF
SEG

eND
BEG

0P = 33 THEN

IN QUTCH(=NZ=)3 OUTCH(Z0=) END ELSE
C = 3 THEN

IN IF OP = 35 THEN OUJUTCH(=Mz) ELSE OUTCH(=ZC=);
CUTCH{=X=)3 OUTCH(II)j; SPACE}

IF OP = 35 THEN OUTCH(JJ) ELSE OUTCH(=XZ) 3
OUTCHI{KK) 3

ELSE

IN QUTCH(FSICY)3 OUTCH{(=XZ)$§ OUTCH(II);
SPACE; OUTCHI=XZ)3 OQUTCH(JJ) 3

IF OP < 36 THEN OUTCH{(=*Z) ELSE CUTCH(=/Z)3
OUTCH{=XzZ)5 QUTCH(KK)

£END 3
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END » 4 + 3
END p» CASE ¢ £LSE
BEGIN
OQUTCH(=SZ) 3 OQOUTCH(FSICC1l); OUTCH(ID 3
SPACES; OUTCHAIRIIC}) ) QUTCH(JW) S
IF C IN [5,7) THEN OQUTCH{(Z=Z) ELSE OUTCH(=+Z=) 3
IF C € 2 THEN WRITE(K 3 6 OCT) ELSE
BEGIN OUTCH{(=Bz); OUTCH{(KK) END3
END3S

UNTIL S 2 603
END3
IC ¢= IC + CA + 135 OUTCH(EOL)S
END » PRTCOMP ¢+

PROCEDURE PRJUMPTAB 3
» PRINTS OUT JUMPTAB.
LOADPOINT OF JMPTAB IN PARMLIST.LPJMPTAB ¢
VAR I t SHRTINT3
BEGIN IF JUMPIX > 0 THEN WRITE(EOL,=1Z,EO0L) 3
FOR I t= & 7O JMPIX - 1 BO
WRITE(=z Z=,PARMLIST.LPJMPTAB+I36 OCT,= =,JMPTABL{I1820 OCT,EDL)
END »PRUMPTABY 3

PROCEDURE WRITOUT 3
»CALLED AT PROCEDURE END, UPDATING ITS CODE (INSERTING ADDRESSES
OF CONSTANTS) AND WRITING OUT CODE TOGETHER WITH THE CONSTANTS
USED IN THIS PROCEDUREW
VAR IT2 8 SHRTINT;
BEGIN
NOOP 3 CODEILCA]l 3= BUF 3
FOR IT t= 1 TO LCX DO
WITH CSTTBIIT] DO
BEGIN
CA 3= CA + 1 3
IF CA > CODMAX THEN
BEGIN ERROR(9L) 3 CA t= 1 END ELSE
BEGIN
CODELCA] s= VALU 3 IT1i 3= INX 3
REPEAT
WITH UNODLABCLIT13 DO
BEGIN INS(IC,LFTSH,PLACE) 3 IT2 2= IT1 5 IT1 $= SUGCC END
UNTIL IT1 =0 3
UNDLABIIT2]1.SUCC 8= CHNIX 3
CHNIX 3= INX 3 IC 3= IC + 1
END
END 3
FOR IT t= 1 TO CA 0O
BEGIN PASCLGO+ 3= CODEILIT]) 3 PUT(PASCLGO) END 3
IF PRCODE THEN
BEGIN
IC 3= IC - LCX 3 CA 8= CA - LCX j PRTCOMP 3
FOR IT $= 1 TO LCX DO

BEGIN V
CA 3= CA+1 § WRITE(= =,IC36 0CT,= =,CODE{CA13208 OCT,EOL) 3}
IC 3= IC + 1

END 3

IF TEOLFLAG THEN
WRITE({= =) $CHONT +8) 3
END
END » WRITOUT ¢ 3
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PROCEDURE MULOPT(VALSSHRTINT; VAR EXP1,EXP23SHRTINT; VAR OPTSOPTPHWR)

pMULOPT DECIDES IF VAL = 2**EXP1 2 OPT = PUREP




= 2*¥*EXP1*(2%*EXP2+1) 3 OPT = POSP
= P*¥EXP1*(2%¥EXP2-1) t OPT = NEGP ¢
OTHER t OPT = NOOPT + -
VAR E1,E2 ¢t SHRTINT}
BEGIN EXPL t= 0 § EXP2 8= 0 3
IF VAL > © THEN
BEGIN £1 8= 03
WHILE "ODD(VAL) DO ®
BEGIN VAL t= VAL DIV 2} E1 t= E1 + 1 END;
IF VAL = 1 THEN
BEGIN OPT %= PUREP} EXP1 8= E1 END ELSE ®
BEGIN VAL 8= VAL DIV 23 E2 3= 1}
IF ODD{(VAL) THEN
BEGIN ®
REPEAT VAL 8= VAL DIV 2} E2 3= E2 + 1}
UNTIL ~ODD(VAL)3
IF VAL > C THEN OPT t= NOOPT ELSE o
BEGIN OPT t= NEGP}
EXP2 t= E2} EXP1 %= E1}
ENDS @
END ELSE
BEGIN
REPEAT VAL 3= VAL DIV 23 E2 = E2 + 1} ®
UNTIL ODD(VAL)}S
IF VAL » 1 THEN OPT t= NOOPT ELSE
BEGIN OPT 8= POSP} ®
EXP2 8= E2} EXP1 1= Ei}
END3
ENDS o
END}
END ELSE OPT t= NOOPT;
END »MULOPT#3 9o
FUNCTION LOG2PLUS1(VAL % INTEGER) t INTEGER }
VAR £ 8 SHRTINT 3% ¢
BEGIN £ 8= 0 3
REPEAT VAL 8= VAL DIV 2 3 E 8= E + 1
UNTIL VAL = 0 3 ®
LOGZ2PLUS1 &= E
END »LOG2PLUSLV 3}
®
PROCEDURE SKIP(FNO t SHRTINT) 3
BEGIN
WHILE (ERRCLINO1 = IRRELSY)A(FNO # NO) DO ®
IF (NO = 38)A{CL = 2) THEN »RECORD%
BEGIN REPEAT INSYMBOL SKIP(49)3
UNTIL “(NO IN (156,263} ®
IF NO = 22 THEN INSYMBOL 3
END ELSE INSYMBOL
END » SKIP v 3 ®
P wmemcesccceescceccesccececem s e e cecec RS e s ceece e e e, ————
@
PROCEDURE PACKANDNORM{FRP 8 RG3)
BEGIN GENL5 (27 BsFRPsG,FRP) 3 GEN15(24B,FRF,0,FRP) END °
PROCEDURE JUMPTO(FADR t ADDRESS) 3
BEGIN NOOP § GEN30(71B,7,3,IC+1) § GEN30(04B,0,0,FADR) END 3 °
PROCEDURE LDCST{(FVAL t INTEGER) 3
o ENTERS CONSTANT WITH VALUE FVAL INTO CONSTANTTABLE CSTT8 IFF
NOT YET PRESENT, ELSE CHAINS OCCURRENCES OF FVAL IN CODE @
(THROUGH. UNDLAB) ¢
VAR IT t SHRTINT3
BEGIN )

RP 1= XP + 4 3 IF RP = 6 THEN ERROR{33) 3}
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GEN3Q (51ByRPy0,0) 3
FOR IT = 1 TO LCX DO
WITH CoTTB(IT) DO

IF vALJ = FVAL THEN

BEGIN
IF CHNIX = § THEN ERROR(75) ELSE
BEGIN
WITH UNDLABICHNIX] DO
BEGIN
IT1 t= SUCC 5 SUCC 3= INX 3
INX 8= CHNIX § PLACE t= CA 53 LFTSH 3= CP
END 3
CHNIX 1= IT1
END 3
G070 1¢
END 3

IF LCX = CSTMAX THEN BEGIN ERROR(84) ;5 GOTO 10 END 3

IF CHNIX = 0 THEN BEGIN ERROR(75) 3 50T0 10 END 3

LCX t= LCX + 1 3

WITH CSTTBILCX] DO

SBEGIN VALU 8= FVAL 3 INX t= CHNIX END 3

WITH UNDLABICHNIX] DO

8EGIN IT1 $= SUCC 5 SUGC 8= § 5 PLACE 3= CA § LFTSH 8= CP END 3
CHNIX 3= IT1 3
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PROCEDURE MULTCODE(FRP t RG3) 3
rGENERATES CODE FOR REAL MULTIPLICATIONy ASSUMING FIRST OPERAND
IN X=RP, THE OTHER IN X=FRP3 RESULT IN X=RPv
BEGIN IF ROUNDING THEN GEN15(41B,RP,RP,FRP)
ELSE GEN15(408,RPyRPyFRP)
END »MULTCODE+ 3

PROCEDURE CHECKBNDS(FRP8 RG3; FMIN,FMAX® INTEGER; FADRY ADDRESS) 3
PpDON=T USE WITH FRP IN [0,71¢
BEGIN GEN3G(71B,7,0,I0) 3
IF FMIN # 0 THEN
BEGIN IF ASS(FMIN) 2 TWOTO017 THEN LOCST(FMIN) ELSE
BEGIN RP 3= RP + 1 J GEN30(71B,RP,0,FMIN) END 3
GEN15 (37By0yFRP4yRP) 3 RP 8= RP - 1 3
END 3
IF ABS(FMAX) 2 THWOTO17 THEN LDCST(FMAX) ELSE
BEGIN RP 3= RP + 1 3 GEN30(71B,RP,0,FMAX) END 3
GEN15(37ByRP,RP,FRP) 3 ,
IF FMIN # o THEN GEN15(12B,0,RP,0) ELSE GEN15(128,0,RP,FRP)
GEN3J (U3By340,FADR) 5 RP 8= RP - 1 3
END »CHECKBNDS+ 3

-

PROCEDURE LOADBASE(FRP, FLEVEL ¢ RG3) 3
VAR I ¢ SHRTINT 3 :
BEGIN GEN15(5€ByFRPy»5,0) 3
FOR I t= 1 TO LEVEL - FLEVEL = 1 DO GEN15(53B,FRP,FRP,2) 3
END »LOADBASEvV 3

PROCEDURE TRANSFER(VAR FATTR ¢ ATTR 3 FRP 2t SHRTINT) 3 -
»DEPENDING ON THE VALUE OF FRPy, TRANSFER GENERATES CODE FOR EITHER
LOADING THE EXPRESSION DESCRIBED BY FATTR INTO REGISTER X-FRP
OR FOR STORING X=FRP AT LOCATION DESCRIBED 8Y FATTR (TAKING INTO
ACCOUNT COC €400 HARDWARE FEATURES) ¥
VAR LRPy REG 3 SHRTINTS; AT & ADDRESS; BT ¢ BOOLEANS
BEGIN WITH FATTR DO
IF TYPTR # NIL THEN
CASE KINuU OF
VARBL? BEGIN IF (FRP > 5)APCKOD THEN
BEGIN PCKD %= FALSE 3 TRANSFER(FATTR,1) 3
IT t= BITADR + BITSZ 5 BT t= IT # WORDLENGTH 3
IF BT THEN GEN15(20B,1,3,IT) 3
GEN15¢43By3 y Uy WORDLENGTH=-BITSZ) 3 GEN15(118B,1,0,1) 3
GEN15(15B4FRPyFRPy§) 3 GEN15{12B,FRPyFRP,1) 3
IF BT THEN GEN15(208,FRPyC,WORDLENGTH=-IT) 3
GEN1S(54B,3FRP,1,0)
END ELSE
BEGIN LRP 3= FRP 3
IF ACCESS = DRCT THEN
BEGIN IF FRP < 5 THEN
BEGIN RP 3= RP + 1 3 LRP 8= RP END ELSE
IF FRP = 5 THEN ERROR(33) 3
IF BREG IN [D5LEVEL] THEN
BEGIN IF BREG # §# THEN REG 3= 5 ELSE REG 3= 0 3
GEN30(518yLRPyREG,DPLMT) 3
END ELSE
BEGIN LOADBASE(S5,BREG) 3 GEN3U{(52ByLRP,5,DPLMT) END 3
END ELSE
IF ACCESS = INXD THEN
BEGIN IF BREG IN [O0,LEVEL] THEN
BEGIN IF B8REG # § THEN REG 8= 5 ELSE REG 3= 0 3
IF DPLMT = § THEN GEN15(53B,LRP4RPyREG) ELSE
BEGIN IF REG = § THEN GEN3U(S52B4LRP,RP,0OPLMT) ELSE




BEGIN GEN30(62B,y7,yRP,DPLMT) 3
GEN15(568,LRPy7,45)
&ND
END
END ELSE
BEGIN GEN30(62B,7 yRP,0PLMT) 3
LOADBASE(548BREG) 3 GENLS5(53B,LRPy5,7)
END
END ELSE
BEGIN IF DPLMT = ( THEN GEN15(53ByLRP,yRP,0)
ELSE GEN3D(52B4LRPyRPyDPLMT)
END 3
IF PCKD THEN
BEGIN IF MASK THEN
BEGIN IF BITADR + BITSZ # WORDLENGTH THEN
GEN15(2468ByLRP,0yBITADR+BITSZ) 3
GEN15 (43B90 90y WORDLENSGTH=-B8ITSZ) 3
GEN15(15ByLRPyLRP,0)
END ELSE
BEGIN IF BITADR # { THEN GEN15(2(B,LRP,3,BITADR) 3}
GEN15(218,LRPy 0 yWORDLENGTH-BITSZ)

END 3
PCKD 8= FALSE
END 3
END
END 3

SVAL 3 BEGIN IF FRP < 5 THEN
BEGIN RP 2= RP + 1 § LRP 8= RP END ELSE
IF FRP > 5 THEN LRP 3= FRP ELSE ERROR{33) 3
IF VAL = § THEN GEN15(13B,LRP»0,40)
ELSE GEN3QJ(71B84LRPy0,VAL)
END 3
LVAL ¢ BEGIN IF CTERM # I THEN ‘
BEGIN GEN3U(71B,3490,CTERM) 3§ GEN15(36B,FRPyRP,0) END ELSE
IF RP # FRP THEN BXIXJ(FRP4RP)
END 3
LCONGS BEGIN IF ARITH THEN
BEGIN IF 4MP < 1 THEN
BEGIN GEN15(43ByFRPy00) 5 AT 3= IC + 1 3
GEN3J{038,JMPy0,AT) § GEN3O(71B,FRP,0451) 3 NOOP 3
END ELSE
BEGIN GEN15{(4384,0,8,51) 3
IF UMP = 2 THEN GEN15(11BysFRPy(,4RP)
ELSE GEN15(15834FRP,0,RP)
GEN15{203,FRPy0,1) o
END
END ELSE
S8EGIN IF J4MP # 3§ THEN
BEGIN GEN1S5(43By0,0,59) 5 GEN15(17B,FRPy0,4RP) END ELSE
IF RP 2 FRP THEN BXIXJ{(FRP,RP)
END
END
END »CASE KIND#
END PTRANSFERY

PROCEDURE LOADADR(FATTR 3 ATTR 3 FRP $ SHRTINT) 3
P GENERATES CODE FOR LOADING THE ADORESS OF THE VARIABLE DESCRIBED
BY FATTR INTO X=-FRP+
VAR REG t SHRTINT 3
BEGIN WITH FATTR DO
IF TYPTR # NIL THEN
IF PCKD THEN ERROR{87) ELSE
CASE ACCESS OF
BDRCT ¢t IF BREG IN [C,LEVEL] THEN
BEGIN IF 3REG # J THEN REG 3= 5 ELSE REG %= 0 3

e GEN30(718,FRP,REG , DPLMT)




END ELSE
BEGIN LOADBASE(5,BREG) 3§ GEN30{(72ByFRPyS4DPLMT) END 3
INDRCITS LF OPLMY # © THEN GEN39(728,FRP,RP, DPLMT) ELSE
IF RP # FRP THEN BXIXJ(FRP,RP) 3
INXD ¢t IF BREG IN {8,LEVEL]) THEN
BEGIN IF BREG # 0 THEN REG t= 5 ELSE REG 8= ( 3
IF DPLMT = 0 THEN GEN15(73B,FRP,RP,REG) ELSE
BEGIN IF REG = Q3 THEN GEN3U(72B,FRF,RP,0PLMT) ELSE
BEGIN SEN3D (62897 ,RPHyDPLMT) § GEN15(76BsFRPy795) END 3
END ’
cND ELSE ,
BEGIN GEN30(62B,7,RP,0OPLMT) 3
LOADBASE(5,3REG) 3 GEN15(7389yFRP»5,7)
END 3
END
END »LOADADRY 3

PROCEDURE GENJP(FJPADOR % ADDRESS) 3
» ACCORDING TO THE GLOBAL ATTRIBUTE RECORD GATTR (DEFINING AN
EXPRESSION) y THIS PROCEDURE PERFORMS CODE GENERATION FOR A
CONDITIONAL JUMP (ADDRESS = FJPADDR), DEPENDING ON THE TRUTH
VALUE OF THE (NECESSARILY) BOOLEAN EXPRESSION +
BEGIN
WITH GATTR DO
IF TYPTR # BOOLPTR TH:N ERROR(57) ELSE
BEGIN
IF KIND € SVAL THEN TRANSFER(GATTR,RP) ;
IF KIND = LCOND THEN
IF (UMF £ 1) a ARITH THEN GENSO(QSB,JMP 6,FJPADDR) ELSE
GEN3y (03ByJdMPy1,FJPADDR)
ELSE GEN3G(333,0yRP,FJPADDR)
END
END o GENJP ¢+ 3§

PROCEDURE ADDRESSVAR{FCTP % CTP 5 VAR FATTR ¢ ATTR) 3
»GENERATES CODE TO ADDRESS THE QUANTITY #WITH CTPTR = FCTP AND
BUILDS UP ITS ATTRIBUTES IN FATTRY
3EGIN WITH FCTPe, FATTR 0O
BEGIN KIND $= VARBL 3
IF KLASS = VARS THEN
BEGIN TYPTR 8= VIYPE j; PCKD %= FALSE 3
IF VKIND = ACTUAL THEN ,
BEGIN ACCESS 3= DRCT § DPLMT $= VADDR 3 BREG 3= VLEVEL 3
END cLSE '
BEGIN RP 3= RP + 1L 5 IF RP = 6 THEN ERROR{(33) 3}
IF VLEVEL = LEVEL THEN GEN30(518,RP,5,VADDR) ELSE
BEGIN LOADBASE(RP,VLEVEL) 3 GEN3D(52B,RP4RP,VADDR) END 3
ACCESS 3= INDRCT 3 DPLMT 3= 0 3
END 3
END ELSE
IF KLASS = FIELD THEN
BEGIN TYPTR 8= FLDTYPE 3
WITH DISPLAYIDISX] DO
BEGIN IF OCCUR = CWITH THEN
BEGIN ACCESS 3= DRCT 5 BREG t= CLEV 3 DPLMT t= FLDADOR « COSPL
END ELSE
BEGIN RP 3= RP + 1 j IF RP = 6 THEN ERROR{33) 3
GEN3L (518ByRP45,VOSPL) 3
ACCESS t= INDRCT 3§ DPLMT 3= FLDADDR 3
END 3
IF BITWIDTH # £ THEN ~
BEGIN PCKD = TRUE § BITADR t= BITDISPL 3 BITSZ 3= BITWIDTH 3
MASK 3= (TYPTR*.FORM = SYMBOLIC)v
((TYPTR*.FORM = NUMERIC)A(TYPTR*.,MIN 2 D)) 3
£ND ELSE PCKD 3= FALSE
END
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- END ELSE
BEGIN TYPTR $= PROCTYPE 3 ACCESS $= DRCT 3 BREG 8= PROCLEVEL + 1 3
UFLMT 3= 2 5 POCKU 8= FALSE 3
IF PROCKIND = FORMAL THEN ERROR{381) ELSE
IF LEVEL # BREG THEN ERROR(85)
END
END #WITH FCTPt, FATTRV 3
END ~ADDRESSVARY 3
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PROCEDJURE STATEMENT 3§ FORWARD 3
PROCEDURE EXPRESSION 3 FORWARD 3
PROCEDUREkPASSPARAMS 3 FORWARD 3

PROCEDURE VARIABLE 3
VAR LATTR 3 ATTR 3
BEGIN ADDRESSVAR{(CTPTR,LLATTIR) 3
INSYMBOL 3
WHILE NO IN [11,174181 DO w{ye9r+
IF NO = 11 THEN eol+
BEGIN
REPEAT WITH LATTR DO
IF TYPTR # NIL THEN
IF TYPTR? ,FORM # ARRAYS THEN
BEGIN ERROR(34) 35 TYPTR $t= NIL END 3
INSYMBOL § EXPRESSION 3
IF GATTR.TYPTR # NIL THEN ,
BEGIN IF GATTR.TYPTR®,FORM > SYMBOLIC THEN ERROR{35) 3
IF LATTRLTYPTR # NIL THEN
BEGIN PT 3= LATTR.TYPTR*JINXTYPE 3
IF ((GATTR.TYPTR#*,FORM = SYMBOLIC)V(PT+.FORM = SYMBOLIC))a
(GATTRLTYPTR # PT) THEN ERROR{(36) 3}
WITH GATTR DO
IF KIND = SVAL THEN
BEGIN IF (LATTR.TYPTR*.L0 > VAL) V(LATTR.TYPTR*.,HI < VAL) -
THEN ERROR{(39) 3 ‘
IT 3= VAL
END ELSE
IF KIND = LVAL THEN IT $= CTERM ELSE
BEGIN TRANSFER(GATTR,RP) 3 IT 3= 0 END 3
WITH LATTRy TYPTR* DO
BEGIN DPLMT 8= DPLMT + (IT - LO)*AELTYPE~.SIZE
IF GATTR.KIND 2 SVAL THEN
SEGIN IF INXCHECK THEN CHECK3NDS{RP,LO=-IT,HI-IT,INXERR) 3
IF OPTTYP = NOOPT THEN
BEGIN GEN3J(71B46,0,AELTYPE*,SIZE) 3
GEN1S{(42B4yRPyRP,6)
END ELSE
BEGIN IF EXP1 ¢ ©§ THEN GEN1S5(20ByRP,LHEXPL) 3
IF OPTTYP # PUREP THEN ,
BEGIN GEN1S{10B,U,RP4J) 3 GENLS(208ByRPy3,EXP2) 3
IF OPTTYP = POSP THEN GEN15(36ByRPyRP,0)
ELSE GEN15(37B,RP,RP,10)
END
END 3
IF ACCESS = DRCT THEN ACCESS $= INXD ELSE
BEGIN RP 3= RP - 1 3 GEN15(3568,RP,RP,RP+1) END
END
END
END oIF LATTRLTYPTR 2 NIL¢
END eIF GATTR.TYPTR # NILV 3

IF LATTR TYPTR # NIL THEN LATTR.TYPTR t= LATTR.TYPTR*,AELTYPE 3




UNTIL NO % 15 pyé
IF NO £ 12 THEN ]+ ERROR(37) ELSE INSYMBOL ‘.
END plF NO = 11iv cLSE
IF NO = 17 THEN pe#
BEGIN INSYMBOL 3
IF NO = 41 THEN »IDv
BEGIN IF LATTR.TYPTR # NIL THEN

BEGIN IF LATTR«TYPTR®*.FORM = RECORDS THEN
WITH LATTR DO
BEGIN SRCHREC(TYPTR®*.FSTFLD) 3
IF CTPTR = NIL THEN
BEGIN ERROR(39) 3 LATTR.TYPTR t= NIL END ELSE
WITH CTPTR* DO
BEGIN TYPTR $= FLDTYPE ¢ DPLMT t= DPLMT + FLDADDR 3
IF BITWIDTH # 0 THEN
BEGIN BITADR %= BITDISPL 3 BITSZ t= BITWIDTH 3
MASK $¢= (TYPTR*,FORM = SYMBOLIC)v
({TYPTR*«FORM = NUMERIC)A(TYPTR*.MIN 2 C)) 3
PCKD 8= TRUE
END ELSE PCKD t= FALSE
END
END ELSE
BEGIN ERROR(38) 3 LATTR.TYPTR 3= NIL END 3
END 3
INSYMBOL
END ELSE
BEGIN ERROR({41) 5 LATTR.TYPTR 3= NIL END
END »IF NO = 17+ ELSE et
BEGIN WITH LATTR DO
IF TYPTR # NIL THEN
BEGIN TRANSFER(LATTR,RP) § ACCESS t= INDRCT 35 DPLMT 3= 0 3
IF TYPTR?.FORM = FILES THEN TYPTR 3= TYPTR*.,FELTYPE ELSE
IF TYPTR*FORM = POINTER THEN TYPTR t= TYPTRA*.ELTYPE ELSE
BEGIN ERROR{(48)» § TYPTR 3= NIL END
END 3
INSYMBOL
END oty 3

GATTR $= LATTR
END eVARIABLEV 3

PROCEDURE FACTOR
VAR LATTR 3 ATTR 3 LPTR 8 CTP § LRP, LB6 3 SHRTINT 3
AT : ADDRESS] LPSVALy IT2 % INTEGER}S

PROCEDURE ELEMENT 3
»WORKS UP THE NEXT ELEMENT IN THE SET BEEING ANALYSEDv
BEGIN
EXFPRESSION 3
IF GATTR.TYPTR # NIL THEN
IF GATTR.TYPTR#.FORM > SYMBOLIC THEN ERROR{35) ELSE
IF (GATTR.TYPTR = REALPTR)V(GATTR.TYPTR = ALFAPTR) THEN
ERROR(82) ELSE
BEGIN IF LATTR.TYPTR # NIL THEN
IF ((LATTR<TYPTR*.FORM # NUMERIC)V(GATTR.TYPTR*.FORM ¢
NUMERIC)) A(LATTR.TYPTR # GATTR.TYPTR) THEN ERRORI(73) 3
LATTR4TYPTR 8= GATTR.TYPTR 3}
IF GATTR.KIND = SVAL THEN INSERT(1,GATTR.VAL,LPSVAL) ELSE
BEGIN TRANSFER(GATTR,RP) 3 GEN15(63B,7,RP,0) 3
IF LATTR.KIND = SVAL THEN
BEGIN GEN3G(71ByRP,y391) 3 GEN15(22ByRP,7,4RP) 3
LATTR.KIND 3= LVAL 3 LATTR.CTERM 8= 0
END ELSE
BEGIN GEN3U(71850,351) 5 GEN15(223,0,7,0) 3
RP 8= RP - 1 3 GEN15(12B,yRP,yRP,0) 3
END
END
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END 3§
END #ELEMENT §

8EGIN IF NO = 1 THEN »IDENTIFIER®
BEGIN SEARCH 3
IF CTPTR = NIL THEN
BEGIN EZRROR(31) ;5 CTPTR 3= UNDECPTR END 3
CASE CTPTR*.KLASS OF
TYPESS BEGIN ERROR(45) 3 GATTRSTYPTR 8= NIL 3 INSYMBOL END 3
KONSTS WITH GATTR, CTPTR* DO
BEGIN TYPTR 3= CONTYPE 3
IF ABS(VALUES) 2 TWOTO017 THEN
BEGIN LDCST{(VALUES) 3 KIND $= LVAL 3 CTERM 8= @ END ELSE
BEGIN KIND 8= SVAL ; VAL $= VALUES END;
INSYMEOL
END 3
PROC ¢ BEGIN INSYMBOL 3
IF (CTPTR*«PROCTYPE = NIL)Vv(CTPTR*.,PROCTYPE = CTPTR) THEN
BEGIN ERROR(46) 3 GATTR.TYPTR t= NIL END ELSE
IF NC # 9 THEN » (¥
BEGIN ERROR(79) 3 GATTR.TYPTR 3= NIL END ELSE
IF CTPTR < PREDEFP THEN : Pp**INLINE FCT**y
BEGIN LPTR 8= CTPTR 3 INSYMBOL ; EXPRESSION 3
IF GATTRSTYPTR # NIL THEN
CASE LPTR*.SEGSIZE OF .
#0D0D¢ 13 BEGIN IF GATTR.TYPTR+.FORM # NUMERIC THEN ERROR{47) 3}
TRANSFER(GATTRyRP) 3
IF GATTR.TYPTR® MIN 2 0 THEN GEN15(208,RP,0,59) ELSE
BEGIN GEN15(10B,0,RPy8) 5 GEN15{20B,iy0,59) 3
GEN15(13B,yRP»RP,40) 3
END 3
AITH GATTR DO
BEGIN TYPTR 3= BOOLPTR j KIND 8= LCOND 3§ JMP 2= 2
ARITH 3= TRUE
END
END 3
PORDY 28 BEGIN IF GATTR.TYPTR®*.FORM > POWER THEN ERROR{44) 3
GATTR.TYPTR 3= INTPTR
END 3
pCHRY 3% BEGIN IF GATTR.TYPTR*.FORM # NUMERIC THEN ERROR(&47) 3
IF ASSCHECK THEN
BEGIN TRANSFER(GATTR,RP) 3
WITH GATTR 0O
BEGIN KIND 3= LVAL ; CTERM 3= { END 3
CHECKBNDOS{RPy0,63,ASSERR)
END 3
GATTR.TYPTR 3= CHARPTR
END 3
pEOFY 43 BEGIN IF GATTR.TYPTR®,FORM # FILES THEN ERROR(4%4) 3
WITH GATTR DO
BEGIN DPLMT t= DPLMT + 1 3 TRANSFER{(GATTR,RP) 3}
TYPTR 8= BOOLPTR 3 KIND 3= LCOND j; JMP 3= 2 3
ARITH 3= TRUE
END
END 3 '
PABSY 5t BEGIN IF (GATTR.TYPTR # REALPTRIA(GATTR.TYPTR*,FORM %
NUMERIC) THEN ERROR{(44) 3
TRANSFER(GATTRSRP) 3 GEN15(103B,3,RP,0) 3§
GEN15(21By0486,73B) 5 GEN15(13B,RP,0,RP) 3
WITH GATTR DO
BEGIN IF TYPTR # REALPTR THEN TYPTR 3= INTPTR 3
KIND 3= LVAL 5 CTERM t= 0
END
END 3
pSQRY b3 BEGIN IF (GATTR.TYPTR # REALPTRIA(GATTR.TYPTR*.FORM 2

e

, NUMERIC) THEN ERROR(G44) 3
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TRANSFER(GATTRyRP)
WITH GATTR DO
BEGIN IF TYPIR = REALPIR THEN MULTCODE(RP) ELSE
BEGIN GEN1S(42ByRP4RPHRP) 5 TYPTR 8= INTPTR END 3
KIND t= LVAL 3 CTERM t= 0 3
END
END 3
»TRCV 7% BEGIN IF GATTR.TYPTR # REALPTR THEN ERROR(&44) 3§
TRANSFER(GATTRyRP) 3
GEN15(206ByRP,75RP) 3 GEN15(22ByRP474RP) 3}
SEN15(13By0y398) 3 GEN15(36ByRP4yRP,y0) 3
WITH GATTR DO
BEGIN TYPTR 1= INTPTR § KIND 8= LVAL ; CTERM t= 3 END
END 3§
*PREV 3,
eSUCY 93 IF (GATTR.TYPTR*.FORM > SYMBOLIC) v(GATTR.TYPTR =
REALPTR)M(GATTR.TYPTR = ALFAPTR) THEN
BEGIN ERROR(#44) 3 GATTR.TYPTR t= NIL END ELSE
BEGIN TRANSFERI{(GATTReRP) 3
WITH GATTR.TYPTR* DO
IF FORM = NUMERIC THEN
BEGIN IT1 8= MIN § IT2 t= MAX END ELSE
BEGIN IT1 3= § 3§ IT2 s$= FCONST4.VALUES END 3
IT 8= LPTR®SESSIZE 3
IF (ABS(IT1) 2 TWOTO17)v{ABS(IT2) 2 TWOTO017) THEN
BEGIN SEN3L(718B,0408,1)
GEN15(47B=IT4yRPyRP,y8) 3 »368 OR 378+
END ELSE GEN3Q{(728yRP4RP,2%IT=17) § o»+1 OR -1+
IF ASSCHECKA(GATTR.TYPTR # INTPTR) THEN
CHECKBNDS(RP,IT1,IT2,ASSERR) 3
WITH GATTR DO
BEGIN KIND %= LVAL 3 CTERM 3= 0 END
END
END ACASE LPTR*SEGSIZE OF¢ 3
IF NO # 10 THEN m)#
BEGIN ERROR(48) 3 GATTR.TYPTR 3= NIL END ELSE INSYMBOL
ENU 2IF CTPTR < PREDEFPV ELSE r**EXTERNAL FCT**y
BEGIN FOR IT t= 1 TO RP DO P ¥*¥USERDEF. FCT**4
BEGIN BXIXJ(641IT) 3 GEN3G(51ByH64,5,LC+TCT) 3
TCT 8= TCT + 4 5 IF TCT > TMAX THEN TMAX 3= TCT 3
END 3 :
IF CTPTR € EXTPTR THEN » SET 3IT TC INFORM MONITOR ¢
WITH PARMLIST DO EXTFLAGS 3= EXTFLAGSVICTPTR2.SEGSIZE] 3
LRP 3= RP 3 L36 3= B6DPL § LPTR 3= CTPTR*.PROCTYPE 3
IF LB6 ¢# 3 THEN GEN30(61B,6,6,L86) 5 RP 2= § 3
PASSPARAMS 3
IF LB6 £ 3 THEN GEN3G(61By6464=-LB6) 3
B860PL 3= LB6 3
FOR IT ¢= LRP DOWNTO 1 DO
BEGIN TCT 3= TCT - 1 3 GEN30(518,IT,5,LC+TCT) END 3
IF LRP = 5 THEN ERROR(33) ELSE
BEGIN RP 3= LRP + 1 3
IF LB6 = 3 THEN IT ¢
GEN3G(51ByRP 46,IT) 3
END 3
WITH GATTR DO
BEGIN TYPTR 3= LPTR 3 KIND %= LVAL 3 CTERM t= 0 END
END
END 3
VARS
FIELD 3% VARIABLE 3
END »CASE CTPTR*.KLASS OF+% 3
END »IF NO = 14 ELSE
IF NO = 2 THEN »CONSTANT#
BEGIN WITH GATTR DO
BEGIN IF ABS{IVAL) 2 TWOTO17 THEN

= 2 ELSE IT 8= L86 + 2 3




BEGIN LDCST(IVAL) 3 KIND t= LVAL 3 CTERM 8= ¢ END ELSE
BEGIN KIND $= SVAL § VAL $= IVAL END 3
CASE CL UF
18 TYPTR t= INTPTR
28 TYPTR t= REALPTR
38 TYPTR t= ALFAPTR
48 TYPTR t= CHARPTR
END
END 3
INSYMBOL 3
END oIF NO = 2¢ ELSE
IF NO = 36 THEN #wNILY
BEGIN WITH GATTR DO
BEGIN TYPTR %= NILPTR § KIND t= SVAL § VAL $= NILVAL END 3
INSYMBOL
END ELSE
IF NO = 5 THEN » "
BEGIN INSYMBOL 3§ FACTOR 3
WITH GATTR DO
IF TYPTR # NIL THEN
IF TYPTR = BOOLPTR THEN
BEGIN IF KIND = LCOND THEN
BEGIN IF JMP £ 1 THEN JMP 1= 1 = JMP ELSE UMP t= 5 = JMP 3
END ELSE
SEGIN TRANSFER{GATTR,RP) 3§ GEN15(438,0,0,459) 3
GEN1S5(1i78yRP31,RP) § KIND 2= LVAL § CTERM = 0
END
END ELSE ERROR((GY)
END »IF NO = 5% ELSE
IF NO = 9 THEN » (#
SEGIN INSYMBOL § EXPRESSION 3
IF NO # 1C THEN )4
BEGIN ERROR(48) 3 GATTR.TYPTR 3= NIL END ELSE INSYMBOL
END ELSE
IF NO = 11 THEN » [ %
BEGIN INSYMBOL 3
IF NO = 42 THEN »1)4¥
WITH GATTR DO
BEGIN TYPTR %= LAMPTR 3 KIND 8= SVAL 3
VAL 8= § 3§ INSYMBOL
END ELSE
BEGIN WITH LATTR DO
BEGIN TYPTR 3= NIL 3 KIND $= SVAL END § LPSVAL 8= 0 3}
ELEMENT
WHILE NC = 15 00 m»y¥
BEGIN INSYMBOL ; ELEMENT END 3
IF LPSVAL # 3 THEN
IF LPSVAL 2 TWOTO0L17 THEN
BESGIN LDCST{(LPSVAL) 3
IF LATTR.KIND = LVAL THEN
BEGIN RP 8= RP - 1 § GEN15(12B,RP,RP,RP+1) END ELSE
LATTRWKIND 8= (VAL 3 LATTR.CTERM t= @
END ELSE '
IF LATTRLKIND = SVAL THEN LATTR.VAL 3= LFSVAL ELSE
BEGIN GEN3O(718,8,0,LPSVAL) 3§ GEN15(128,RP,RP,0) END 3
IF LATTR.TYPTR # NIL THEN
IF LATTR.TYPTRT 4 FORM = NUMERIC THEN LATTRLTYPTR 3= PNUMPTR
ELSE LATTRTYPTR t= LATTR.TYPTR® PHSET 3
IF NO # 12 THEN »ls :
BEGIN ERROR(37) 3 LATTRL.TYPTR $= NIL END ELSE INSYMBOL 3
GATTR 8= LATTR
END 3
END »IF NO = 11+ ELSE
BEGIN ERROR{42) 5 LATTRLTYPTR $= NIL END
END o»FACTORY 3
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PROCEDURE TERM 3 |
VAR LATTR 8 ATTR j AT t ADDRESS j BT1,B8T2,BT3,BT4 &t BOOLEAN }
LEXFL, LEXF2, LMOPCL & SHRTINT 3 LOPT & OPTPWR 3
PROCEDURE CHECKDIV(FRP 8 RG3) ;
#DONZT USE WITH FRP = 74
BEGIN IF GATTR.KIND = SVAL THEN
BEGIN IF GATTR.VAL = 0 THEN ERROR(102) 3
END ELSE
IF DIVCHECK THEN
BEGIN GEN30 (71By750G,IC) 3 GEN30(G38B,0,FRP,DIVERR) END 3
END #DIVCHECKV 3
BEGIN FACTOR 3
IF NO = 6 THEN sMULOP+
BEGIN LOPT #= NOOPT;
IF (GATTR.KIND = SVAL)A(CL = 1) THEN
MULOPT(GATTR.VAL,LEXP1,LEXP2,LOPT) 3}
IF LOPT = NOOPT THEN
BEGIN TRANSFER(GATTR,RP) 3}
WITH LATTR DO
BEGIN TYPTR #= GATTR.TYPTR ; KIND %= LVAL } CTERM t= 0 END 3
END ELSE LATTR t= GATTR 3
REPEAT LMOPCL 3= CL j INSYMBOL j FACTOR 3
IF (LATTR.TYPTR # NIL)A(GATTR.TYPTR # NIL) THEN
BEGIN CASE LMOPCL OF
» * v 1t BEGIN BT1 t= LATTR.TYPTR*.FORM = NUMERIC 3
BT2 3= GATTR.TYPTR®,FORM = NUMERIC ;
BT3 t= LATTR.TYPTR = REALPIR 3
BT4 t= GATTR.TYPTR = REALPTR
IF LOPT # NOOPT THEN
BEGIN TRANSFER(GATTR,RP) 3}
IF BT4 THEN
BEGIN TRANSFER(LATTR,RP) 3}
LATTR.TYPTR #= REALPTR 3}
LOPT t= NOOPT 3 BT3 t= T
END 3
WITH LATTR DO
BEGIN KIND 8= LVAL 3 CTERM 8= § END 3
END ELSE
BEGIN IF (GATTR.KIND = SVAL)A™BT3 THEN
MULOPT (GATTR.VAL,LEXP1,LEXP2,LOPT) 3}
~ IF LOPT = NOOPT THEN TRANSFER(GATTR,RP) ;
END 3 |
IF LOPT = NOOPT THEN BEGIN RP1 #= RP § RP &= RP
IF BT3AaBT4 THEN MULTCODE(RP1) ELSE
IF BT1ABT2 THEN
BEGIN IF LOPT = NOOPT THEN
BEGIN GEN15(42B,RP,RPyRP1) § GEN15(13B50,0,0) 3
GEN15(36B, RPyRP,0)
END ELSE
BEGIN IF LEXPL # 0 THEN GEN15(20B,RP,0,LEXP1) 3
IF LOPT # PUREP THEN
BEGIN GEN15(108,3,RP,0) 3 GENL5(20B,RP,0,LEXP2) 3}
IF LOPT = POSP THEN GEN15(36B,RP,RP,0)
ELSE GEN15(378,RP,RP,0) 3

PACKANDNORM(RP) 3

RUE 3

i

1 END 3

END
END 3
LATTRLTYPTR 8= INTPTR 3
END £LSE
IF (8T1A3T4)v(BT2A3T3) THEN
SEGIN IF BT1 THEN PACKANDNORM(RP) ELSE PACKANDNORM{RP1) 3
MULTCOBE(RP1) 3§ LATTR.TYPTR 3= REALPTR
ctND ELSE ERROR(51)
END 3
o 7/ + 2% BEGIN TRANSFER(GATTR,RP) 3
IF GATTR.TYPTR*,FORM = NUMERIC THEN

*

BEGIN PACKANDNORMIRP) 32 GATTRL,TYPTR 3= REALPTR END 3§
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RP &= RP - 1 3
IF LATTR.TYPTR*«FORM = NUMERIC THEN
BEGIN PACKANDNORMARP) § LATTR.TYPTR = REALPTR END 3
IF (GATTR«TYPTR = REALPTR)A(LATTRL.TYPTR = REALPTR) THEN
BEGIN CHECKDIV(RP+1) 3
IF ROUNDING THEN GEN15(45B4RP,yRPyRP+1)
ELSE GEN15(44ByRPyRPyRF+1)
END ELSE ERROR{(5Q) 3
END 3
A v 3% BEGIN TRANSFER(3ATTRsRP) § RP t= RP = 1 3
IF (LATTRTYPTR = GATTRTYPTRIA({LATTR.TYPTR®,FORM =
POWER) V(LATTR. TYPTR = BOOLPTR)) THEN GEN15(11B,RP,RP,RP+1)
ELSE ERROR{5()
END 3
pDIVYE 43 BESIN IF GATTRW.KIND = SVAL THEN
MULOPT(GATTR VAL LEXP1,LEXP2,L0PT) 3}
IF (LATTR.TYPTR*.,FORM = NUMERIC)A(GATTR.TYPTR*+FORM =
NUMERIC) THEN
BEGIN IF LOPT = PUREP THEN
BEGIN IF LEXPL 2 U THEN GEN1i5(21B,RP,0,LEXP1) 3}
IF LATTR.TYPTR?MIN < § THEN
BEGIN GEN15(13B,0490,0) 3 GENLIS{3EB,RPyRP,0) END
END ELSE
BEGIN TRANSFERI(GATTR,RP) § CHECKDIV(RP) 3
PACKANDNORM(RP) 5 RP t= RP - 1 3
SEN1S5(27B,RPy04RP) 3
GEN1S(44ByRPyRPyRP+1) 5 GEM1S5(26B,RPy74RP) 3
SEN1S5(22ByRP,75RP) 3 GEN15(13By0,0,0) 3
GEN1S(368yRPyRP L)Y 3
END 3§
LATTRLTYPTR 8= INTPTR
cNU ELSE ERROR(5])
END 3

PMOD+ S8 BEGIN IF GATTR.KIND = SVAL THEN

MULOPT{GATTR VAL LEXPLLEXP24L0OPT) 3
IF (LATTR.TYPTR2.,FORM = NUMERICIA(GATTR.TYPTR+,.FORM =
NUMERIC) THEN
BEGIN IF LOPT = PUREP THEN
SEGIN GEN15(10B,5sRP,D) 3 GEN15(218B,0,0,LEXP1L) 3
GEN15(20By 09Uy LEXPL) 3 GENLS{(37ByRPyRPy0) 3
ENU ELSE
BEGIN TRANSFER(GATTR,RP) 3
- CHECKDIVI(RP) 3 GEN15(27B46909RP) § GEN1S5(24B46H,0,8) 3
RP1L %= RP § RP 8= RP - 1 3
GEN1S5(27By01,04RP) 3 CGEN1S(44ByH64048)
SEN15(26By69796) 3 GEN15(22By6y9y796) 3
GEN1S5(42Bs69yRPL46) § GEN1IS5(37ByRPyRP40) 3
END 3
LATTR.TYPTR = INTPTR
END ELSE ERROR(ED)
END 3§
ENU pCASE LMOPCL OF+
END 3
LOPT t= NOOPT
UNTIL NO # 6 3 »HULDPe
GATTR 3= LATTR
END »IF NO = 64+

END »TERM¢ 3§

PROCEDURE SIMPLEEXP 3
VAR LATTR ¢ ATTR 3 LADOPGL 3 SHRTINT § LFG,BT1,3T2 3 300LEAN }
BEGIN LFG 3= FALSE 3}
IF NO = 7 THEN »ADDOP+
BEGIN IF CL = 2 THEN LFG ¢= TRUE ELSE IF CL = 3 THEN ERROR(51) }
INSYMBOL 3
END 3

® ¢ o & o o o o il ® & & o & o & o & ¢ o o O ﬁ




goooooooocoooooooooooao

TERM ¢

IF LFGV(NO

stolIN WIIH
BEGIN TY

= 7) THEN
LATTR 0O
PTR 3= GATTR.TYPTR § KIND t= LVAL 3 CTERM 3= 0 3

IF TYPTR # NIL THEN

BEGIN
IF L
BEGI

IF
GE
END
END
END 3
WHILE NO
BEGIN LA

IF (LA

BEGIN
BTZ2

TRANSFER(GATTR,RP) 3
FG THEN
N GEN15(13By3,0,8) 3
(TYPTR+,FORM = NUMERIC)V(TYPTR = REALPTR) THEN
N15(37ByRP,Q,RP) ELSE ERROR(50)

= 7 DO

DOPCL 3= CL 3 INSYMBOL ; TERM 3

TTR«TYPTR # NIL)A(GATTR.TYPTR # NIL) THEN
BT1 3= LATTR.TYPTR*.FORM = NUMERIC 3

1= GATTR.TYPTR*,FORM = NUMERIC 3

IF BT1ABT2A(GATTR.KIND = SVAL) THEN

BEGI
BE

EN
END
BEGI

N WITH LATTR DO

GIN TYPTR t= INTPTR 3

CASE LADOPCL OF

1t CTERM t= CTERM + GATTR.VAL
2% CTERM 8= CTERM - GATTR. VAL
31 ERRORISD)

END

b

ELSE

N TRANSFER(ATTR9RP) 3§ RP1 3= RP §; RP 8= RP = 1 3}

-e e

IF BT1ABT2 THEN
BEGIN LATTR.TYPTR 3= INTPTR 3

CASE LADOPCL OF

13 GEN15(363,RP,RP,RP1) 3
2% GEN15(373,RP,RP,RP1) 3
3% ERROR(50)

END

END ELSE
8EGIN IF BT1 THEN

BEGIN PACKANDNORM(RP) 3 LATTR.TYPTR $= REALPTR
END ELSE
IF B8T2 THEN
BEGIN PACKANONORM(RP1) § GATTR.,TYPTR 3= REALPTR
END 3
IF (LATTR.TYPTR = REALPTR)A{GATTR.TYPTR = REALPTR) THEN
BEGIN IF LADOPCL £ 2 THEN
BEGIN IF ROUNDING THEN GEN15(33B+LADOPCL yRPyRP,RP1)
: ELSE GEN15(27B8+LADOPCL yRPyRPyRP1) 3
GEN15(24ByRP»{§,RP)
END ELSE ERROR{(5%)
END ELSE
IF LATTR.TYPTR = GATTR.TYPTR THEN
S8EGIN IF (LATTR.TYPTR = BOOLPTR)IA{(LADOPCL = 3) THEN
GEN15(12B,RPyRPyRP1) ELSE
IF LATTR.TYPTR*.,FORM = POWER THEN
CASE LADOPCL OF
18 GEN15(138B,RP,RP,RF1) 3}
2% GENL15(15B,4RPyRPyRP1) 3
3%t GEN1S5(12B,RP,RPyRP1) 3
END ELSE ERROR{50)
END ELSE ERROR(5T)

»NON-STANDARD PASCAL

END

END

END
END PHWHI
GATTR =

LE NO = 7+ 3
LATTR

END pIF LFGVIND = 7)4




END »SIMPLEEXP 3

PROCEDURE cXFPRELSSION 3§
VAR LATTR 3 ATTR j LRELOPCL, LCST t SHRTINT 3
LOF,BT1,8T2 s BOOLEAN 3 AT ¢ ADORESS 3
BEGIN SIMPLEEXP 3
IF NO = 8 THEN pRELOP+
BEGIN LOF 8= TRUE 4
WITH GATTR DO
IF (KIND = SVAL)A((CL = 7)v (VAL = 0)A(TYPTR # BOOLPTR)A
T(CL IN [1,31)) THEN
BEGIN LOF 3= FALSE 3 LCST $= VAL END ELSE
BESIN IF TYPTR # NIL THEN '
IF TYPTR*.FORM IN [ARRAYS,RECORDS] THEN
BEGIN IF ACCESS = DRCT THEN
BEGIN RP 8= RP + 1 3 IF RP = 6 THEN ERROR(33) END 3
OFLMT 8= DPLMT - 1 3 LOADADR(GATTR,RP) 3 ‘
END ELSE TRANSFER(GATTR,RP)
END 3
WITH LATTKR DO
BEGIN TYPTR 3= GATTR.TYPTR 3 KIND t= LCOND END 3
LRELOPCL 3= CL 3 INSYMB0L 3 SIMPLEEXP 3
IF (LATTR.TYPTR # NIL)A(GATTR.TYPTR # NIL) THEN
BEGIN WITH GATTR DO
IF (KIND = SVAL)A(VAL = 0)A(TYPTR # BOOLFTR)A
T(LRELOPCL IN {2,41) A LOF THEN LOF t= FALSE ELSE
BEGIN IF TYPTR*.FORM IN [(RECORDS,ARRAYS] THEN
BeGIN DPLMT 3= DPLMT - 1 ; LOADADRI(GATTR,6) 3
IF ACCESS = DRCT THEN RP 3= RP + 1 3
END ELSE TRANSFER{GATTR,RP)
END 3
IF LOF THEN
BEGIN RF1 8= RP 5 RP 3= RP = 1 END 3
IF LRELOFCL = 7 THEN »IN+
BEGIN IF (GATTR.TYPTR®,FORM
LATTRGTYPTRIV(GATTRLTYPTR
NUMERIC) THEN
BEGIN IF LOF THEN
BEGIN GEN15(63B,7yRP,3) 3 GEN15(23B,RP,7,4RP1) 3
GEN15(203yRP 90 ,59) 3
END ELSE GEN15(288yRP,0,459=-LCST) 3
WITH LATTR DO
SBEGIN JMP 8= 2 5 ARITH $= TRUE END 3
END ELSE ERROR{(50)
END oIF LRELOPCL = 7¢ ELSE
BEGIN IF (LATTR.TYPTR = BOOLPTR) A(GATTR.TYPTR = BOOLPTR) THEN
BEGIN CASE LRELOPCL OF

POWER) A{GATTR.TYPTR?.ELSET =
PNUMPTRIA (LATTR.TYPTR*.,FORM =

13 BEGIN GEN15(15ByRPyRP1,RP) 3 LATTR.JNMP 3= 0 END 3
2% BEGIN GEN15(15B,RP,RP,RP1) § LATTR.JMP t= 1 END 3
3% BEGIN GEN1S5(15ByRPyRP1,RP) § LATTR.JMP 8= 1 END ;3
i 43 BEGIN GEN1S5{15B,RP,RP,RP1) j LATTR.JMP t= 0 END )
: 58 BEGIN GEN15(13B,RP,yRPyRP1) 5 LATTR.JMP t= 0 END 3
63 BEGIN GEN15(138,RP,yRP,RP1) 3 LATTR.JMP 3= 1 END

END »CASE+ 3
LATTRARITH 3= FALSE
END p»IF¢ ELSE
BEGIN BT1 = LATTRSTYPTR*,FORM = NJUMERIC 3
BT2 t= GATTR.TYPTR*,FORM = NUMERIC 3
IF ET1IA(GATTR.TYPTR = REALPTR) THEN
BEGIN IF LOF THEN PACKANDNORM{(RP) 3
LATTR.TYPTR 8= REALPTR
END
IF BT2A(LATTR.TYPTR = REALPTR) THEN
BEGIN IF LOF THEN PACKANDNORM{RP1) 3.
GATTR.TYPTR 3= REALPTR
END 3§
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IF BT1ABT2v (LATTR.TYPTR = GATTRSTYPTR) A{LATTR.TYPTR®* .,FORM
< POINTER)V(LATTR.TYPTR*+FORM = POINTER)A{GATTR.TYPTR =
NILFTRIVIGATIRSTYPTR2.FORM = POINTERIA(LATTIRSTYPIR =
NILPTR) THEN
BEGIN IF LATTR.TYPTR = REALPTR THEN IT $= 313 ELSE IT 3= 378 3
CASE LRELOPCL OF
13 BEGIN IF LOF THEN GEN1S(IT,RP,RPyRP1) 3§ LATTR.JIMP &= 2
END 3
2% BEGIN IF LOF THEN GEN1S(IT,RP,RP1,RP) 3 LATTR.JMP &= 3
END 3
3% BEGIN IF LOF THEN GEN1S5(IT,RP,RPyRP1) 5 LATTR.JMP 1= 3
END 3
43 BEGIN IF LOF THEN GEN1S{(IT,RP,RP1,RP) 5 LATTR.JMP t= 2
END 3
5% BEGIN IF LOF THEW GEN15(37B,8,RP,RP1)
ELSE BXIXJ(0,RP) 3
LATTR.JMF 3= )
END 3
6t BEGIN IF LOF THEMN GEN15(378,0,RP,RP1)
ELSE BXIXJ(GyRP) 3
LATTR.JIMP 3= 1
END 3
END »CASEY 3
LATTR.ARITH 3= TRUE
END »IF BT1iABT2v{esev ELSE
IF (LATTRWTYPTR*,FORM = POWER)A{GATTR,TYPTR*.FORM
POKWER) THEN
BEGIN IF (LATTR.TYPTR = GATTR.TYPTR) VILATTR.TYPTR
VIGATTR.TYPTR = LAMPTR) THEN
BEGIN CASE LRELOPCL OF
1, 4%t ERROR(83) 3
2% BEGIN IF LOF THEN GEN15(158,80,RP,RP1) ELSE ERROR(89)
LATTR.JMP 3= 1
END 3
3% BEGIN IF LOF THEN GEN15(15B,0,RP1,RP) ELSE ERROR(89 3
LATTR.JMP 3= 1
END »
59 63 BEGIN IF LOF THEN GEN15(4138,0,yRP,4RP1)
ELSE BXIXJ{D,4RP) 3
LATTR,JMP 3= LRELOPCL - 5
END 3
ZND »CASEv 3
LATTRLARITH $= TRUE
END ELSE ERROR(58)
IF {LATTRsTYPTR = BATTRWTYPTRIA((LATTR.TYPTR?,FORM =
RECORDS)V{LATTR.TYPTR*.FORM = ARRAYS)) THEN
BEGIN IF LRELOPCL < 4 THEN ERROR(9%4) ELSE
BEGIN IF RP 2 4 THEN ERROR{(33) 3
SEN3G(B1By7 40y 5ATTR.TYPTR?«SIZE) 3 NOOP 3§ AT 3= IC 3
GEN15(53ByRP156,7) 3 GEN15(538,RP1+1,RP,7) 3
SEN15(378y0,RP1+1,RP1) 3§ GEN3J(L3By1,0,IC+2)
GEN3C(B1By757y=1) 3 GEN3L{(05B47,04AT) 3 NOOP
WITH LATTR DO
SEGIN KIND 3= LCOND 3 ARITH 3= TRUE 3
JMP 3= LRELOPCL - 5
END 3
END
END £LSE ERROR(5D)
END »#IF # BOOLPTRSY 3
END oIF LRELOPCL £ b+
END »IF TYPTRS # NIL+ 3
LATTR.TYPTR 3= BOOLPTR 3§
GATTR $= LATTR
END »IF NO = 8+
END PEXPRESSICNG 3
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PROCEDJRE PASSPARAMS 3
»PERFORMS CODE GENERATION FOR PASSING PARAMETERS TO CALLED

PROCEDURE AND JUMPING TO ITS ENTRYv

VAR LPLyLPC,HLOSP,IT2 ¢ SHRTINT ; LPA,AT ¢ ADDRESSS LPK,BT 8 BOOLEANS3

LFP ¢ CTP 3

BEGIN WITH CTPTR* DO

@ 0600606060000 c00000c000 0 o0

BEGIN LPA 8= PROCADDR } LPL 8= PROCLEVEL 3
LFP t= FORMALS j LPK 8= PROCKIND = ACTUAL
END 3
LDSP t= 3 3 LPC &= 0 3
IF NO = 9 THEN »(+
BEGIN REPEAT
BEGIN IF LFP = NIL THEN
BEGIN IF LPK THEN |
BEGIN ERROR(72) § SKIP(49) ; GOTO 1 END 3
BT t= FALSE
END ELSE
BT 3= LFP+.KLASS = PROC 3}
INSYMBOL 3
IF BT THEN ePROC/FCT TO BE PASSED
BEGIN IF NO # 1 THEN »ID¥ ERROR(11) ELSE
BEGIN SEARCH 3
IF CTPTR = NIL THEN
BEGIN ERROR(31) 3 CTPTR t= UNDECPTR END ;
IF CTPTR*.KLASS # PROC THEN ERROR(60) ELSE
BEGIN WITH CTPTR+ 0O
BEGIN PT 8= LFP*.PROCTYPE 3}
IF PROCTYPE # CTPTR THEN »PARAM. IS FCTe
BEGIN IF (PT = LFP)Vv(PROCTYPE # PT)A((PROCTYPE+,FORM
# NUMERIC) v(PT+.FORM # NUMERIC)) THEN ERROR(60)
END ELSE »PARAM. IS PROCW
IF PT ¢ LFP THEN ERROR(60) 3
IF CTPTR € PREDEFP THEN |
BEGIN ERROR(83) 3 SKIP(49) 3 GOTC 1 END ELSE
IF CTPTR ¢ EXTPTR THEN » SET BIT TO INFORM MONITOR +
WITH PARMLIST DO EXTFLAGS 3= EXTFLAGSvVICTPTR*,SEGSIZE] }
IF PROGTYPE # NIL THEN
IF PROGCKIND = ACTUAL THEN
BEGIN PT 8= FORMALS j IT1 3= 0 5 IT2 8= 0 3
WHILE PT # NIL DO
WITH PT+ DO
BEGIN IF VTYPE # NIL THEN
IF (KLASS = VARS)A((VKIND = FORMAL)V
(VKIND = ACTUAL) A(VTYPE#.SIZE # 1)) THEN
APPEND (IT1s1,1) ELSE APPEND(IT1,1,0);
IT2 3= IT2 + 13 PT %= NXTEL
END3
APPEND(IT1,17-IT2,t) § IF IT2 > 17 THEN ERROR(123) 3
GEN3G (718,650 yPROCADDR) 3
IF IT1 # 0 THEN
BEGIN GEN3O(71B,0,0,IT1) § GEN15(20Bs0,0,43) 3
GEN15(12B5656,0) 3
END 3
IF PROCLEVEL # 0 THEN
BEGIN IF PROCLEVEL = LEVEL THEN GEN15(768,155,00
ELSE LOADBASE(1,PROCLEVEL) 3}
GEN15(20By150,18) 3 GEN15(12By65651) 3
END
END ELSE
BEGIN IF PROCLEVEL = LEVEL THEN
GEN303(518,155,PROCADDR) ELSE
BEGIN LOADBASE (1,PROCLEVEL) 3 GEN30(528B,1,1, PROCADOR)
END 3

|




GEN15{148,651,8)
£ND 3
ENU pWLTH CTPTRMs
END oIF CTPTR* .KLASS = PROCY 3
INSYMBOL
END »NO = 1+
END ZLSE PEXPRESSION TG BE PASSED¢
BEGIN
BeDPL 3= LDSP 3 EXPRESSION 3
IF GATTR.TYPTR # NIL THEN
BEGIN IF LPK THEN
BEGIN IF LFP*.VTYPE # NIL THEN
IF (LFP2.VKIND = AGTUAL)A(LFP2,VTYPE®SIZE = 1) THEN
BEGIN IF GATTR.KIND = VARBL THEN
BEGIN TRANSFER(GATTR4RP) §5 GEN15(10B969RP,0) END
ELSE TRANSFER{(GATTR,6) 3

IF (GATTR.TYPTR*«FORM = NUMERIC)A(LFP+ . VTYPE = REALPTR) THEN

BEGIN PACKANDNORM(6) 3 GATTR.TYPTR $t= REALPTR END 3
END ELSE
BEGIN IF GATTR.KIND = VARBL THEN LOADADR(GATTR,6)
ELSE ERRCOR(86) 3
END 3
PT 3= LFPr,VTYPES
IF PT # NIL THEN
IF GATTR.TYPTR # PT THEN

IF (GATTR.TYPTR*.FORM # NUMERIC)v{(PT*.FORM # NUMERIC) THEN

IF (GATTRWTYPTR # NILPTR)V{PT+.FORM 2 POINTER) THEN
IF (GATTRWTYPTR # LAMPTR)V(PT*,FORM # POWER) THEN
ERRCR(68) 3
END eIF LPK+ ELSE
BEGIN IF GATTR.KIND # VARBL THEN TRANSFER{(GATTR,6) ELSE
BEGIN LOADADR(GATTR,1) 3
IF LPL = LEVEL THEN GEN3((518,2,5,LPA) ELSE
BEGIN LOADBASE(25LPL) 3 GEN30(52B42923LPA) END 3
IF LPC # 0 THEN GEN15(2038B,y250,LPC) 3
IJF CP = 414 THEN AT 3= IC ELSE AT $= IC + 1 3
GEN3ID(03B53929AT) 3 GEN15(538,1,1,0) 3 NOOP 3
GEN15{108B4651,2)
END
END 3
END oIF GATTR.TYPTR # NILV
END sEXPe 3§
GEN3L{51B46464LDSP) 3
LOSP 3= LDSP + 1 3 LPC t= LPC + 1 3 RP 8= ¢ 3
IF LPK THEN LFP 3= LFP* NXTEL
END
UNTIL NO % 15 3§ pyv

IF NO # 4C THEN )¢ BEGIN ERROR(48) 3 SKIP(49) END ELSE INSYMBOL

END »IF NO = 9+ 3

IF LFP ¢ NIL THEN ERRORI72) 3

IF LPK THEN

BEGIN IF LPL # 0§ THEN
BEGIN IF LPL = LEVEL THEN GEN15(76Bsby5,0) ELSE

BEGIN LOADBASE{(1,LPL) 5 GEN15(103,6,51,0) END

END 3
GEN3I(718,7,08,I0+1) 3§ GEN3U(B4ByE,0,LPA) 3

END ELSE

BEGIN IF LPL = LEVEL THEN GEN30(5iB,1,5,LPA) ELSE
BEGIN LOADBASE{1,LPL) ; GEN30{(52B,1,1,LPA) END
GEN15 (638497 5190) § GEN151(23B41,3,42) 3
GEN1S5({738B95691,8) SEN3G(7189748,IC+1) 3
GEN3D(G2By758450)

END 3

NOOP 3

e e &
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BoUFL t= 3

END »PASSPARAMS ¢ 3

PROCEDURE ASSIGN 3
VAR LATTR ¢ ATTR 5 AT t ADDRESS;)
BESIN VARIABLE 5 LATTR 3= GATTR 3

IF NO # 20 THEN et=v
BEGIN IF GATTR.TYPTR # NIL THEN ERROR(52) 3 SKIP(23) 3
IF NO # 2C THEN
BEGIN IF GATTR.TYPTR = NIL THEN ERROR(52) § GOTO 1 END
END 3
INSYMBOL 3 EXPRESSION 3
IF GATTR.TYPTR = NIL THEN SKIP(49) ELSE
IF LATTR.TYPTR # NIL THEN
BEGIN WITH GATTR DO
IF TYPTR*.FORM 2 ARRAYS THEN
BEGIN DPLMT t= DPLMT - 1 3§ LOADADR(GATTR,2) 3 RP t= 2 END ELSE
IF (KIND = LVAL)A{(CTERM # 0J) THEN
WITH LATTR.TYPTRs DO
IF (FORM = NUMERIC)A (ABS{MIN) < TWOTO17)A(ABS(MAX) < TWOTO017) THEN
GEN3Q(72ByoyRP,CTERM) ELSE TRANSFER{GATTR,6) ELSE
IF KIND = VARBL THEN
BEGIN TRANSFER(GATTR,RP) 3§ GEN15(1(B896,RP,0) END ELSE
TRANSFER{(GATTR,6) 3
IF GATTRWKIND # SVAL THEN RP $= RP - 1 3
IF (LATTRGTYPTR = REALPTR)IA(GATTR.TYPTR*,FCRM = NUMERIC) THEN
PACKANDNORM{6) ELSE
IF LATTRSTYPTR # GATTR.TYPTR THEN
IF (LATTR.TYPTR?,FORM # NUMERIC)V(GATTR.TYPTR*.FORM 2 NUMERIC)
THEN '
IF (LATTR.TYPTR*.FORM # POINTER) V(GATTR.TYPTR # NILPTR) THEN
IF (LATTR.TYPTR*.FORM # POWER) VI(GATTR.TYPTR # LAMPTR) THEN
ERROR(53) 3
WITH LATTR.TYPTR* DO
IF FORM £ POWER THEN
BEGIN IF (FORM = NUMERIC)IA(LATTRLTYPTR # INTPTR) THEN
BEGIN WITH GATTR DO
IF KIND = SvAL THEN
BEGIN IF (MIN > VAL)v(MAX < VAL) THEN ERROR(1801) 3
END ELSE
IF ASSCHECK THEN CHECKBNDS(6yMINyMAX,yASSERR)
END ELSE
IF (FORM = SYMBOLIC)A(LATTR.TYPTR # REALPTR)
A{LATTR.TYPTR 2 ALFAPTR) A(GATTRJKIND # SVAL)AASSCHECK THEN
CHECKBNDS (6,0,FCONST*.VALUES,ASSERR) 3
TRANSFER(LATTR,6)
END ELSE
IF FORM 2 CLASSS THEN ERROR(53) ELSE
BEGIN LATTR.OPLMT 3= LATTR.DPLMT - 41 3 LOADADR(LATTR,1) 3
GEN3G(618,7,03,SIZE) 3 NOOP 3§ AT 3= IC 3
GEN15(5389392,7) 3 GEN15(10B»693,3) ; GEN15(538,6,1,7) 3
SEN3J(618 ,7’7,"1) ; SEN33 (358,0 ,?’AT)
END
END »IF LATTRLTYPTR = NIL+ 3
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$END PADSIGHNY 3

PROCEDURE VARIAB 3
BEGIN IF NO # 1 THEN
BEGIN ERROR{(49) 3 GATTR.TYPTR 8= NIL END ELSE
BEGIN SEARCH 3
IF CTPTR = NIL THEN
BEGIN ERROR(31) 5 GTPTR t= UNDEGCPTR END 3
IF CTPTR®* KLASS < PROC THEN
BEGIN ERROR(32) 5 INSYMBOL 3 GATTR.TYPTR t= NIL END
ELSE VARIABLE
END
END sVARIABY 3

PROCEDURE GETPUTHLPSHW t SHRTINT) 3
CONST EOR = 1(67By REST = 1068, RWRT = 1228

-e

BEGIN
IF NO ¥ 9 THEN » SY 2 ( +
BEGIN ERROR(79) 3 SKIP(43) 3 GOTO 12 END 3
INSYMBOL 3 VARIAB 3
WITH GATTR DO
IF TYPTR # NIL THEN
2EGIN
IF TYPTR*.FORM = FILES THEN
BEGIN
OPLMT 3= DPLMT + 1 3
IF AGCESS = DRCT THEN
BEGIN IF BREG IN (B,LEVEL] THEN
BEGIN IF BREG # 0 THEN BREG 8= 53
GEN3G (61B,74BREG,DPLMT) 3
END ELSE
BEGIN LOADBASE(5,3REG) 3 GEN30(6234795,DPLMT) END3
END ELSE GEN30(62B,7,RP,0PLMT)
CASE LPSW OF
PEORV i1t JUMPTO(EOR) 3
pGET)RSTV 2948 BEGIN IF LPSW = 4 THEN
BEGIN GEN15(768By7,7,0)3
GEN3G(518,795,LC+TCT); TCT 3= TCT+1;
IF TCT > TMAX THEN TMAX 3= TCT3
JUMPTO(REST) 3 TCT 3= TCT-13 '
SEN30(51By155yLC+TCT) 3 GEN15(63By7,1,3)3
END3
IF TYPTR*FELTYPE=CHARPTR THEN JUMPTO(GETO)
ELSE JUMPTO(GETBI 5

END3
PPUTY 3¢ IF TYPTR*.FELTYPE = CHARPTR THEN JUMPTOAPUTC)
ELSE JUMPTOLPUTSB)

PRWTV 53 JUMPTO (RWRT)

END 3
eND EZLSE
IF (TYPTR*.FORM = POINTER)A(LPSW=4) THEN
BEGIN

TRANSFER(GATTR,RP) 5 GEN15(108,6,RP,0) 3
RP 2= RP - 1 ; ADDRESSVAR(TYPTR*.DOMAIN,GATTR) 3
TRANSFER(GATTR,5)
END ELSE ERROR{44) 3
END 3
IF NO # 10 THEN » SY % ) ¥
BEGIN ERROR(48) 3 SKIP(49) 3§ END ELSE INSYMBOL 3
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PROCEDJRE ALLC 3
VAR BT1 8 BOOLEAN § LATTR ¢ ATTR 3
BEGIN
IF NO # 9 THEN » SY # ( ¢
BEGIN ERROR(79) 3 SKIP(49) 3 GOTO 16 END 3
INSYMBOL; VARIAB; PT $= NILS
WITH GATTR DO
IF TYPTR # NIL THEN
WITH TYPTR* DO
IF FORM # POINTER THEN ERROR(44) ELSE
BEGIN
ADDRESSVAR{DOMAINyLATTR) 3 TRANSFER(LATTR,RP)
IT1 t= DOMAIN®*,VTYPE+,SIZE 5 PT 3= ELTYPE 3
END 3
IF PT = NIL THEN
BEGIN SKIP(49) 3 GOTO 10 END3
IF NO = 15 THEN » SY = ,
BEGIN
PT 3= PT*.RECVAR}
REPEAT
IF PT = NIL THEN
BEGIN ERROR(66)3 SKIP(49)3 GOTO 18 END3
INSYMBOL S
IF NO = 1 THEN
BEGIN SEARCH;
IF CTPTR = NIL THEN
S3EGIN ERROR(31) 35 SKIP(49)35 GOTO 10 END3
IF CTPTR*.KLASS # KONST THEN
BEGIN ERROR{63) 5 SKIP(4#9)3; GOTO 10 ENDS
WITH PT* 0O
IF (GASETYPE*,FORM = SYMBOLIC) »
(CTPTR*CONTYPE # CASETYPE) v
(CASETYPE®*,FORM = NUMERIC) =
(CTPTR*+ CONTYPE # INTPTR) THEN
BEGIN ERROR(73)3; SKIP{(49); GOTO 10 ENDS
IVAL 3= CTPTR+.VALUES;
END ELSE
IF (NO # 2) v (CL IN 12,31) THEN
BEGIN ERROR(63)3 SKIP(49)3 G6GOTO 10 END ELSE
WITH PT+ DO
IF (CL = 1) A~ (CASETYPE+*,FORM £ NUMERIC)
v (CL = 4) A (CASETYPE # CHARPTR) THEN
BEGIN ERROR(73)3 SKIP(49)3 GOTO 10 END}
CTPTR 3= PT+,VARIANTS] BT1 8= FALSES
WHILE (CTPTR # NIL) A TBT1 DO
WITH CTPTRe DO
IF CASEVAL = IVAL THEN BT1 t= TRUE
ELSE CTPTR 3= NXTEL3

e

IF CTPTR = NIL THEN
BEGIN IT 3= PT+,.CASESIZES PT t= NIL END ELSE

BEGIN IT 8= CTPTR+,CASESIZE; PT $= CTPTR*,VARIANTS END}

INSYMBOL 3

UNTIL NO # 153
ENU ELSE IT t= PT»,SIZE}S
GEN3D{(72B569yRP,IT) ; LEN15{548B,6,RPy3) 3
GEN3Q(7i1By0yRP,IT1) 53 GEN15(37By3,0,6) 3
GENLS{10BybsRPyE) 3 GEN3U(L3By2535IC + (CP+1) DIV 2) 3
GENLS{E4B64RPyD) 3 GEN3QJ(718496,03NILVAL) 3
NOOP 3 RP 8= RP - 1 § TRANSFER(GATTRs5) 3
IF NO # 10 THEN » SY 2 ) +
BEGIN ERROR{%#8) 3§ SKIP(49) END ELSE INSYMBOL 3
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PROCEDURE PCK 3
VAR LPT 8 CTP 3 LLOy LHI 8 SHRTINT 3
BEGIN
IF NO # 9 THEN » SY # (
B8EGIN ERROR(79) 3 SKIP(49) 5 GOTO 10 END 3
INSYMBOL 3 VARIAB 3
WITH GATTR DO
IF TYPTR # NIL THEN
BEGIN
WITH TYPTR* DO
IF (FORM # ARRAYS)¥ (AELTYPE # CHARPTR) THEN ERROR(44) ELSE
BEGIN LPT 3= INXTYPE § DPLMT t= DPLMT + (ALFALENG=1) - LO 3
LLO 8= LO 3 LHI 8= HI - (ALFALENG - 1) 3
£END 3 :
LOADADR(GATTRy1) 3 RP t= 1 3
END ELSE LPT 2= INTPTR}S
IF NO # 15 THEN
BEGIN ERROR{(88) 3 SKIP(49) 3 GOTO 10 END 3
INSYMBOL 3 EXPRESSION 3
WITH GATTR DO
IF TYPTR # NIL THEN
BEGIN
IF (TYPTR*,FORM # NUMERIC)V(LPT+,.,FORM #£ NUMERIC) THEN
BEGIN IF TYPTR # LPT THEN ERROR{44) END ELSE
BEGIN
TRANSFER(GATTRy2) 3 RP 3= 2 3
IF INXCHECK THEN CHECKBNDS(2,LLO,LHI,INXERR) 3
GEN15(36B,0491,2) 3
GEN3U(61B,7,0,=ALFALENG) 3 GEN15(13B,6,0,0) 3
NOOP 5 IT t= IC 3
GEN3G(61By75751) § GENL5(53B,1,0,7)
GEN15(203Byby0,y6) 5 GEN15(12By691,€)
GEN3G(05B9750,IT) 5 RP 8= 3
END 3
END 3
IF NO # 15 THEN
BEGIN ERROR(84) 3 SKIP(49) 3 GOTO 10 END 3
INSYMBOL 3 VARIA8 3
IF GATTR.TYPTR # NIL THEN
IF GATTR.TYPTR # ALFAPTR THEN ERROR {44)
ELSE TRANSFER(GATTR,6) 3

e we

IF NO # 180 THEN o SY # )
BEGLIN ERROR(48) 3SKIP(49) 3 END ELSE INSYMBOL 3§
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PROCEDURE UNPCK 3

BEG

VAR LPT ¢ CTP § LLOy LHI t SHRTINT 3
IN
IF NO # 9 THEN » SY 2 ( +
BEGIN ERROR(79) 3 SKIP(49) 35 GOTO 10 END 3
INSYMBOL 3 EXPRESSION 3
IF GATTRLTYPTR # NIL THEN

IF GATTR.TYPTR # ALFAPTR THEN ERROR (44)

ELSE TRANSFER(GATTR,1) 3

IF NO # 15 THEN
BEGIN ERROR(84) 3 SKIP{(49) 3 GOTO 410 END 3
INSYMBOL 3 VARIAB 3
WITH GATTR DO
IF TYPTR # NIL THEN
BEGIN

WITH TYPTRe 00 .

IF (FORM # ARRAYS)v (AELTYPE # CHARPTR) THEN ERROR{&44)

ELSE

BEGIN LPT 2= INXTYPE 5 DPLMT t= DPLMT + (ALFALENG=-1) - LO

LLO 3= LO 3 LHI 3= HI - (ALFALENG - 1) 3
END 3
LOADADR{(GATTRy2) 3 RP 3= 2 3
END ELSE LPT %= INTPTR;
IF NO # 15 THEN
BEGIN ERROR(8L) 3 SKIP(43) 3 GOTO 10 END 3
INSYMBOL 3 EXPRESSION 3
WITH GATTR DO
IF TYPTR # NIL THEN
BEGIN
IF (TYPTR*.FORM # NUMERIC)V(LPT+.FORM z NUMERIC) THEN
BEGIN IF TYPTR # LPT THEN ERROR(44) END ELSE
BEGIN
TRANSFER(GATTR,3) 3 RP 8= 3 3
IF INXCHECK THEN CHECKBNDS(3,LLO,LHI,INXERR)
GENi5(368,2,2,3) 3
GEN3§(618,7,§,~ALFALENG’ 3 GEN15(43B,0,0454)
NCOP 3 IT %= IC 3
GEN3C (61857 9791) 3 GEN15(238,41,0,6)
GEN15(15By09190) 3 GEN15(53B49692,7)
GEN3B(I58,7450,IT) 3
END
END 3
IF NO # 10 THEN » SY 2 ) ¢
BEGIN ERROR{(48) 3SKIP{49) ; END ELSE INSYMBOL 3
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ENU  » UNFCK ¢ 4§

PROCEDURE INSAPP(LPSW 3 SHRTINT) 3}
VAR LVALUE 8 SHRTINT § LOF ¢ BOOLEAN 3
BEGIN
IF NO # 9 THEN » SY # ( +
BEGIN ERROR(73) 5 SKIP(4S) 3 GOTO 106 END 3
INSYMBOL 3
IF LPSH = 8 THEN EXPRESSION ELSE VARIAB
IF GATTRLTYPTR # NIL THEN
IF GATTR.TYPTR2.FORM # NUMERIC THEN ERROR(4G&)
ELSE TRANSFER(GATTR,1)
IF NO # 15 THEN
SEGIN ERRQOR(8U) 3 SKIP(49) 3 GOTO 10 END 3
INSYMBOL 3 EXPRESSION 3§
LOF 8= FALSE 3
WITH GATTR DO
IF TYPTR # NIL THEN
IF TYPTRTFORM # NUMERIC THEN ERROR{44) ELSE
IF KIND = SVAL THEN
BEGIN LOF 8= TRUE 4 LVALUE $= VAL j RP t= 2 END
ELSE TRANSFER(GATTR,2) 3
IF NO # 15 THEN
BEGIN ERROR{8U) 3 SKIP(49) 3 GOTO 10 END 3
INSYMBOL
IF LPSH = 8 THEN VARIAB ELSE EXPRESSION 3
IF GATTRLTYPTR # NIL THEN
IF GATTR.TYPTR*,FORM # NUMERIGC THEN ERROR{4%4)
ELSE TRANSFER{(GATTR,3)
IF LOF THEN
BEGIN IF LVALUE # § THEN GEN15(20B,1,0,LVALUE) END ELSE
SEGIN GEN15(638,79293) 5 GEN15(22B,1,7,1) END 3
GENi1IS5(412By6y1593) 3
IF LPSH = 8 THEN GEN15(54B46,3,0) ELSE GEN15(548,65158) 3
IF NO 2 10 THEN o SY & ) ¢
BEGIN ERROR(48) 3 SKIP(439) 3 END ELSE INSYMBOL 3
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PROCEDURE READIRS
CONST RD = 11i8B 3
BEGIN IF NO # 9 THEN » (
BEGIN ERROR({79)3 SKIP(49)3; GOTO 1§ END}S
REPEAT
INSYMBOL VARIAS;
IF GATTR.TYPTR # NIL THEN
IF GATTR.TYPTR = CHARPTR THEN
BEGIN » INLINE CODE +
GEN3U(51By2909yINPT) S GEN15(538,2,2450) 3
GEN15(198,69240)3 TRANSFER{(GATTR,6)3
GEN3U (B1B,7yRyINPT+1) 5 JUMPTO(GETC)S
END ELSE
BZEGIN LOADADR(GATTR,1) 3
IF GATTR.TYPTR+.,FORM = NUMERIC THEN
GEN15{(66By740,0) ELSE
IF GATTR.TYPTR = REALPTR THEN
GEN3J(61B975091) ELSE ERROR{G44) 3
JUMPTO(RD) 3
IF ASSCHECK THEN
“IF (GATTR.TYPTR*.,FORM = NUMERICIA{(GATTR.TYPTR # INTPTR)
THEN CHECKBNDS(69)GATTR TYPTR2 'MINyGATTR.TYPTR*.MAX,
ASSERR) 3
ENDS RP 3= 83
UNTIL NO % 15 » 4 ¢ 3
IF NO # 10 THEN » ) ¢
BEGIN ERROR(48)35 SKIP(49) END ELSE INSYMBOL 3
i END »READIRY

PROCEDURE WRITEIR 3
CONST WRTI=114B,WRTE=1158B,WRTF=1168,WRTA=1173,WRTC=1203,
WRTB=1218,HRT0=1118,TXT=1128}
VAR LPTR 8 CTP § LX2, FIN ¢ BOOLEAN 3
Lsly LCAy LCP 3 SHRTINT § AWORD 8¢ ALFA 3
At ARRAY [1..ALFALENG] OF CHAR 3
LIC ¢ ADDRESS)

PROCEDURE SETX2ANDJMP(FDEFVAL 8 INTEGER ; FADR s ADDRESS) 3
BEGIN IF LX2 THEN GEN30(71B,2,0,FDEFVAL) 3

JUMPTO(FADR)
END 3

PROCEDURE LOADEXP 3
BEGIN INSYMBOL j; EXPRESSION 3
IF GATTR.TYPTR # NIL THEN
IF GATTR.TYPTR*,FORM # NUMERIC THEN ERROR(62) 3
TRANSFER(GATTR,yRP)
END 3

BEGIN IF NO # 9 THEN
S8EGIN ERROR(79) 3 SKIP(49) ; GOTO 13 END 3
REPEAT WHILE CH = = = DO NEXTCH 3
IF CH = =Z=== THEN :
BEGIN GEN30(34B,y2,0,0) 3 LCA 3= CA § LCP 3= CP 3
NOOP 5 CODE(CA) t= BUF 3 I ¢= 0 3 FIN 3= FALSE 3
LIC 3= IC 3 L 3= 0 3
REPEAT NEXTCH 3
IF EOLFLAG THEN
BEGIN ERROR(3) 3 FIN 3= TRUE END ELSE
BEGIN IF CH ==X THEN ‘
BEGIN NEXTCH 3 FIN 8= CH # ==
IF “FIN THEN
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BEGIN I 8= 1 +# 1 3 A{I) 8= CH $ L 3= 1L + 1 3
IF I = ALFALENG THEN
BeGIN PACK(Ay1,AWORD) 3 I 8= 0 3
CA 8= CA + 41 § IC t= IC + 1 3
IF CA > CODMAX THEN
BEGIN ERROR(93) 3 CA 8= 1 END
CODEICAY $= ORD(AWORD)
END 3
END 3
END 3
UNTIL FIN 3
FOR I 8= I + 1 TO ALFALENG DO ACI1 t= EOL 3}
PACK(A,1,AWORD) 3 BUF 8= ORD(AWORD) 3
CA 3= CA + 1 3 IC 8= IC + 1 3 INS(IC,LCP,LCA) 3}
IF CA > CODMAX THEN
BEGIN ERROR(93) 3 CA t= 41 END 3
INSYMBOL 3
IF NO = 19 THEN rt+
BEGIN GEN33(71B,1,3,558) 3 RP 3= 1 3}
LOADEXP 3 GEN30(72Bjy252,=-L) 3
JUNPTO (WRTO)
END 3
GEN3U(71By1y0yLIC) 3 JUMPTO(TXT)
END ELSE o - . T
BEGIN INSYMBOL 3 EXPRESSION 3 TRANSFER(GATTR,RP) 3 , ‘ S . o B
LPTR 8= GATTR.TYPTR 3 : ' o
IF NO = 13 THEN pts
BEGIN LOADEXP 3§ LX2 %= FALSE 3
END ELSE LX2 = TRUE § »X2 NOT YET SET+ , o R
IF LPTR # NIL THEN ‘ I U o
IF (NO=1)A{AVAL=Z0CTZ)A(LPTR*.,FORMSPOWER) THEN »O-FORMAT+ ‘ : A UM T
BEGIN SETX2ANDJMP(20,WRTC) 3 INSYMBOL END ELSE ' , R v :
IF LPTR*.FORM = NUMERIC THEN SETX2ANDJMP(10,WRTI) ELSE O o
IF LPTR = REALPTR THEN .
BEGIN IF NO = 19 THEN n»t¢
BEGIN LDADEXP 3
SETX2AND JMP(20 , WRTF)
END ELSE SETX2ANDJMP(20,WRTE) 3
END ELSE
IF LPTR

-e

ALFAPTR THEN SETX2ANDJMP(10,WRTA) ELSE
IF LPTR BOOLPTR THEN SETX2ANDJMP(10,WRTB) ELSE
IF LPTR CHARPTR THEN
BEGIN IF LX2 THEN »CALL PUTC ONLY¥ . : o
BEGIN 3XIXJ{(6,1) 3 ‘ o ' ‘ ‘  ?
GEN3U (51B,1,0,0UTPT) 5 GEN15(53By641,8) 3 : ' S
GEN3C (618B,7,0,5,0UTPT+1) 3 JUMPTO(PUTC)
END ELSE JUMPTO(WRTO)
END £LSE ERROR(&4) 3
END 3 i o
RP ¢= [ 3 PO 1 S i
UNTIL NO #£ 15 5 #y¥ , ; o o B
IF NO # 10 THEN ») 4 , ' N : N
BEGIN ERRCOR{(48) 3 SKIP{(49) END ELSE INSYMBOL 3 L ‘

oo
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USENDU pRKITcIRY 3

PROCEDURE IFSTAT 3
VAR LCA1, LCA2, LCPLy LCP2% SHRTINT 3
BEGIN
INSYMBOL 5 EXPRESSION 3§
IF GATTR.TYPTR # NIL THEN GENJP(D)
LtCAL 3= CA 3 LCPL 3= CP 3
IF NO # 24 THEN o SY 2 THEN +
BEGIN
IF GATTR.TYPTR # NIL THEN ERROR(56)
IF NO # 24 THEN
BEGIN

°
?

IF GATTR.TYPTR = NIL THEN ERROR(586)

IF ERRCLINO] = ENDSY THEN GOTO 30
END
END 3
INSYMBOL 3

03 STATEMENT 3

’

SKIP(24)

[]
?

GOTO 29
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IF NO # 25 THEN o SY 2 ELSE
BEGIN NOOP3 INS(IC,LCP1i,LCA1) END ELSE
BEGIN
GEN3u (C4ByGsL,0) 3
LCA2 t= CA § LGP2 3= CP 3
NOOP 3
INS(IC,yLCP1,LCAL) S
INSYMBOL 5 STATEMENT 3
NOOF3; INS(IC,LCP24LCA2) 3
END
END » IFSTAT ¢ 3

PROCEDURE CASESTAT 3
TYPE PTR = +LCSLABS 3 .
VAR LCSLABS 3 CLASS 33 OF PACKED RECORD NEXT s PTR 3
CSLAB & SHRTINT 3
ADDR ¢ ADDRESS 3
END 3
LCA, LCP,y, LCA1, LCPL, LCA2, LCP2, LMIN, LMAX ¢ SHRTINT 3
LPTR, P71, PT2 ¢ PTR 3 LCTP 3 CTP 53 LERR % BOOLEAN 3

PROCEDURE ACASE 3
VAR LCA,LCP ¢ SHRTINT ; LERRFG % BOOLEAN 3 PT1,PT2,PT3 82 PTR 3
BEGIN LERRFG $= TRUE 3 NOOP 3
REPEAT IF NO IN [15,273 THEN », OF+ INSYMBOL 3
IF NO = 1 THEN eIDv
BEGIN SEARCH 3
IF CTFTR = NIL THEN
BEGIN ERROR(31) 3 CTPTR 3= UNDECPTR END 3
WITH CTPTR* DO
BEGIN IF KLASS # KONST THEN
BEGIN IF LERRFG THEN ERROR(81) 5 GOTC 1 END 3
IF CONTYPE # NIL THEN
3EGIN
IF LCTP = NIL THEN LCTP 8= CONTYPE ELSE
IF LCTP # CONTYPE THEN ERROR{(73) 3
IT = VALUES 3
£END
END
END »IF NO = 1+ ELSE
IF NO = 2 THEN »CONST¢
BEGIN CASE CL OF
18 PT 3= INTPTR 3
23 PT t= REALPTR
33 PT 3= ALFAPTR
43 PT 8= CHARPTR
END 3
IF LCTP = NIL THEN LCTP t= PT ELSE
IF LCTP # PT THEN ERROR{(73) 3
IT s= IVAL 3
END PpIF NO = 24 ELSE
BEGIN IF LERRFG THEN ERROR{61) j GOTO 1 END 3
IF IT 2 TWOTO017 THEN ERROR(100) 3
LERRFG 3= FALSE 3 PT1 3= LPTR 3 PT2 3= NIL 3
IF TERR THEN
WHILE PT1 # NIL DO
BEGIN IF PT1i+.CSLAB 2 IT THEN
BEGIN IF PT12,CSLAB = IT THEN ERROR(77) 3 GOTO 3 END 3
PT2 1= PT1 5 PTL t= PT1+.NEXT 3 x
END 3
LMAX 3= IT 3
NEW(PT3) 3
IF PT3 2z NIL THEN

we wae oo
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BEGIN WITH PT3+ 0O
BEGIN NEXT $= PT1 5 CSLAB $= IT 3 ADDR t= IC END
It PTc = NIL THEN
BEGIN LPTR 3= PT3 3 LMIN 3= IT END ELSE PT24NEXT 3= PT3 3
END ELSE ERROR{(71) 3 ’ '
INSYMBOL 3
UNTIL NO 2 15 § o4
IF NO # 19 THEN »8+ ERROR(64) ELSE INSYMBOL 3
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STATEMENT § GENJu (LwBguguys) § LCA 8= CA 3 LCP 3= CP 3§
IF NO = 1€ THEN w3V
BEGIN INSYMBOL § IF NO # 22 THEN ACASE END ELSE
If ERRCLINGO) = BEGSY THEN
S8EGIN ERROR(58) 3 GOTO 1 END ELSE
IF NO # 22 THEN ERROR{B3) 3
INSC(IC+LMAX=-LMIN+1,LCP,L,LCA) 3
END »ACASE+ 3

SBEGIN »CASESTATY

LMIN 3= ¢ 3 LMAX 3= @
INSYMBOL 3 EXPRESSION
LCTP 1= GATTR.TYPTR }
IF LCTP # NIL THEN
B8EGIN IF LCTP*,FORM = NUMERIC THEN LCTP t= INTPTR ELSE
IF (LCTP+,FORM > SYMBOLIG)V(LCTP = REALPTRIV(LCTP = ALFAPTR) THEN
BEGIN ERROR(62) 3 LGTP t= NIL END 3}
TRANSFER(GATTR,RP) 3}
END 3
IF INXCHECK THEN
BEGIN GEN3G(71B,7,4,IC) 3 GEN30(71B,2,8,0) }
LCAL 8= CA 3 LCPL 3= CP 3 GEN15(373,01,2)
GEN30(71B,250,0) 3 LCA2 2= CA 3 LCF2 8= CP
GEN15(37By252,1) § SEN15(12B»2,2,0) 3
GEN3G (U3By3,25 INKERR)
END 3
GEN15(63By7y195) 3 GEN3G(02B,7,0,0) 3 LCA 8= CA 3 LCP t= CP 3
IF NO # 27 THEN mOF 4 |
BEGIN IF LCTP # NIL THEN ERROR(65) § SKIP(27) 3
IF NO # 27 THEN
IF LCTP = NIL THEN ZRROR(65) 3
END 3
ACASE 3 INS(IC-LMIN,LCP,LCA) 3 PTL 8= LPTR }
IF INXCHECK THEN
BEGIN INS(LMIN,LCP1,LCA1) 3 INS(LMAX,LCP2,LCA2) } END }
IT t= LMIN $ IT1 = IC + LMAX - LMIN + 1 j NOOP 3
IF "ERR THEN |
WHILE PT1 # NIL DO
BEGIN WHILE PT1+,CSLA3 # IT DO
BEGIN IF INXCHECK THEN
BEGIN GEN30(718,7,0,IC) 3 GEN3G(04B,0,0,INXERR) END ELSE
BEGIN GEN3D(04B,Cy0,IT1) 3 NOOP END }
IF ERR THEN GOTO 10 3
IT 8= IT + 1
END 3.
GEN3U (04By39G,PTL#,ADDR) § NOOP
PTL t= PTL# NEXT § IT 3= IT + 1
END 3

LPTR 8= NIL 3 LERR 3= ERR 3 ERR %= FALSE 3

de e

we we

-e we

fyrdi




432 IF NU = <¢¢ THEN ePcNUY INSYMBUL 3
ERR $= ERR v LERR 3
END »CASESTATY 3

PROCEDURE REPEATSTAT
VAR LJPADDR?® ADDRESS
BEGIN
NOOP § LJPADDR 3= IC 3
REPEAT
BEGIN
INSYMBOL 3

we we

03 STATCMENT 3

|
.....COOQ...~.O0.0...OQ}




[t} ]

" IF ERRCLINO] = BEGSY THEN BEGIN ERRCR(58) § GOTO 20 END
IF NO = 25 THEN »ELSE®
s OGIN ERROR(S4) 5 INSYMBOL 3 GOTO 20 ENU
END
UNTIL NO # 16 3 o SY # 3§ ¢
IF NO # 29 THEN o SY # UNTIL ¢ ERROR(67) ELSE
BEGIN
INSYMBOL § EXPRESSION 3
IF GATTR.TYPTR # NIL THEN GENJP(LJPADDR) ELSE SKIP(49)
END
END » REPEATSTAT ¢ 3§

PROCEDURE WHILESTAT 3
VAR LJPADOR t ADORESSS LCA,LCP t SHRTINT;
BEGIN
NOOP 3 LJPADDR t= IC 3
INSYMBOL 3§ EXPRESSION 3
IF GATTR.TYPTR # NIL THEN GENJP(D) 3
LCA 3= CA 5 LCP t= CP 3
IF NO # 31 THEN o SY # 00 ¥
BEGIN
IF GATTR.TYPTR # NIL THEN ERROR(59) 3 SKIP(31) 3
IF NO # 31 THEN
BEGIN
IF GATTR.TYPTR = NIL THEN ERROR(59) 3
IF ERRCLINO] = BEGSY THEN GOTO 20 3 GOTO 10
END '
END 3§
INSYMBOL 3

STATEMENT 3

.
b
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GEN3U (C4B890490,LJPADDR) 3

NOUPRS AND(IGCyLUP 3LLAY S
END o» WHILESTAT ¢ 3§

PROCEDURE FORSTAT 3
VAR LATTR ¢ ATTR 3 LCLASS,y LCA, LCP % SHRTINT ;3
LJPADDR ¢ ADDRESS 35 LOF ¢ BOOLEAN 5 LUPBND t SHRTINT 3

PROCEDURE CHTYPE 3
BEGIN
WITH GATTR DO
IF TYPTR # NIL THEN
IF (TYPTR*.FORM > SYMBOLIC)V(TYPTR = REALPTR)vV
(TYPTR = ALFAPTR) THEN
BEGIN ERROR(62) 3 TYPTR 8= NIL END
END 3

PROCEUDURE CHTYPES 3
BEGIN
WITH GATTR DO
IF (TYPTR # NIL)A(LATTR.TYPTR # NIL) THEN
IF((TYPTR*+FORM = SYMBOLIC) vILATTR.TYPTR*,FORM = SYMBOLIGC))A
(TYPTR # LATTR.TYPTR) THEN
BEGIN ERROR(73) 3 TYPTR t= NIL END
END 3

BEGIN LCA = ¢ 3
INSYMBOL 3
IF NO # 1 THEN
BEGIN ERROR(49) 3 GATTR.TYPTR 8= NIL ENO ELSE
BEGIN SEARCH 3
IF CTPTR = NIL THEN
SEGIN ERROR(31) 3 CTPTR 3= UNDECPTR END 3
IF CTPTR*.KLASS < PROGC THEN
BEGIN ERROR(32) 3 INSYMBOL END ELSE VARIABLE
END 3
CHTYPE 3
IF GATTR.TYPTR # NIL THEN
WITH GATTR DO
IF ACCESS # DRCT THEN
BEGIN ERROR(63) 3 TYPTR t= NIL END ELSE
IF "(BREZG IN {0,LEVEL3) THEN ERROR(69) 3
LATTR %= GATTR 3
IF NO # 20 THEN » SY # 8=
BEGIN
IF GATTR.TYPTR # NIL THEN ERROR(52) 3§ SKIP(20)3
IF NO # 29 THEN
BEGIN
IF GATTR.TYPTR = NIL THEN ERROR(52) 3
IF ERRCLINO1 = BEGSY THEN 60TO 28 3§ GOTO 13
END
END 3
INSYMBOL 3 EXPRESSION 3
CHTYPE 3 CHTYPES 3
TRANSFER{(GATTR,RP) 3
IF NO # 33 THEN » SY # TO/DOWNTO ¢
BEGIN
IF GATTR.TYPTR # NIL THEN ERROR(70) 3 SKIP(33) 3
IF NO # 33 THEN
SEGIN
IF GATTR.TYPTR = NIL THEN ERRORI(7D) 3
IF ERRCLINO] = BEGSY THEN 50TO0 2§ § GOTO 13
END
END 3
_LCLASS 8= CL 3

® © © © & © © © © © © 0 0 9 0 0 0 ¢ ° 0 0 ©




g3

INSYMBOL 3 EXPRESSION 3
CHTYPE 3 CHTYPES 3
IF (GATTRTYPIR # NIL)ACLATIRGTYPTIR # NIL) THEN
BEGIN
TRANSFER(GATTR,RP) 3
IF GATTR.KIND = SVAL THEN
BEGIN LOF 4= TRUE 3 LUPBND t= GATTR.VAL END ELSE
BEGIN GEN15(13By7yRPy3) 3
GEN3U(51By9795yLC+TCT) 5 TCT = TCT + 1 3
IF TCT » TMAX THEN TMAX 8= TCT 3 LOF $= FALSE
END 3
GEN15(108y691,3) 3 NOOP 35 LJPADDR 8= IC 3
IF LCLASS = 1 THEN oSTEP +1¢ GEN15(378,1,246)
ELSE »STEP =1v GEN15(37By146,2)
GEN3i(U3By351,8) 3 LCA 3= CA 3 LGP 8= CP j; RP
IF ASSCHECK THEN
WITH LATTR.TYPTR* DO
IF FORM = NUMERIC THEN
BEGIN IF LATTR.TYPTR # INTPTR THEN
CHECKBNDS (6 yMINyMAX, ASSERR)
£ND £ELSE CHECKBNDS(6,0,FCONST®, VALUES,ASSERR)
TRANSFER{LATTRy0) 3
END 3
IF NO # 31 THEN » SY # DO +
BEGIN
IF GATTR.TYPTR # NIL THEN ERROR(59) 3§ SKIP(31) 3
IF NO # 31 THEN
BEGIN
IF GATTR.TYPTR = NIL THEN ERROR(59) 3
IF ERRCLINO] = BEGSY THEN GOTO 20 ; GOTO 19
END
END 3
INSYMBOL 3

" -e
H

-e

STATEMENT 3
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IF LATTR.TYPTR # NIL THEN

BEGLN TRANSFER(LATTR,RP) 3
WITH LATTRSTYPTR* UO
IF (FORM = NUMERIC)A((ABS(MIN) 2 TWOTO17)v(ABS{MAX) 2
TWOTC17)) THEN
BEGIN GEN3U(71B,250,1) 3

GEN15 (35B+LCLASSy6514C) 3 » +1 OR =1+

END £LSE GEN33{(72846,1,3=-2*LCLASS) 3
IF LOF THEN GEN30(718B,2,i,LUPBND) ELSE
BEGIN TCT 3= TCT = 1 3§ GEN30(51892,5,LC+TCT) END 3
GEN3U(04Byi y0yLJPADDR) § NOOP 3
INS(ICyLCPyLCA)

END 3




R END o FORSTAT « 3

PROCEDJURE GOTOSTAT 3
BEGIN INSYMBOL 3
IF (NO = 1)Aa(AVAL = ZEXITZ) THEN
BEGIN INSYMBOL
IF (NO # 2v(CL # 1) THEN
BEGIN ERROR(61) j; SKIP(49) END ELSE
BEGIN FOR IT 8= CEXTABIX DOWNTO 1 OO
IF EXTABIITI.EXVAL = IVAL THEN
SEGIN IT1 3= EXTABIITI.JMPTABIX 3
IF JUMPTABILIT1] # 0 THEN
3EGIN IF JMPTABIIT1) # LEVEL THEN
BEGIN LOADBASE(1,JMPTAB(IT1])
END
END ELSE
BEGIN GEN30(51B,1,0,PARMLIST.ICO)
GEN15(63By591,48)
END 3

y

GEN15{(63B95,1,0)

GEN3B(0U4By0,0PARMLIST.LPJMPTAB+IT1) 3 GOTO 1

END 3
ERROR (43) 3
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INSYHBLL
END
END ELSE
IF (NO # 2)Vv(CL # 1) THEN
BEGIN ERROR(&1) 3 SKIP{49) END ELSE
BEGIN IF IVAL 2 TWOTO17 THEN
BEGIN ERROR{(4140) 3§ GOTO 20 END 3
» SEARCH THROUGH LABELTABLE OF CURRENT BLOCK #
FOR IT #= 1 TO CLABIX DO
WITH LABTAB{IT] DO
BEGIN
IF LABVAL = IVAL THEN » LABEL ALREADY OCCURED #
BEGIN _
#» IF DECL. OCC. GENERATE CODE ELSE CHAIN OCC. +
IF FLD2 = § THEN GEN35(04ByG,0,FLD3) ELSE
BEGIN
GEN3GIULB,0y040) 3
IF CHNIX = § THEN
BEGIN ERROR{(75) 3 GOTO 20 END 3§
WITH UNDLABICHNIX] DO
BEGIN
ITL 3= SUCC 3 SuUCC 3= FLD3 3
FLD3 t= CHNIX §3 PLACE 3= CA
LFTSH t= CP 3
END 3
CHNIX 3= IT1
END 3
5070 28
END
END 3
e LABEL NOT YET MET, ENTER IT INTO LABELTABLE +
GEN3L(34Byd i ,98) 3
IF CLABIX = MAXLABS THEN BEGIN ERROR{74) 3 GOTO 28 END
IF CHNIX = £ THEN BEGIN ERROR(75) 3 GOTO 28 END 3
CLABIX #= CLABIX + 1 3
WITH LABTAB{CLABIX]1, UNDLABICHNIX] 0O
BEGIN
IT1 3= SJUCC 3 LABVAL 3= IVAL
SUCC 3= § 35 FLD2 3= CHNIX 3
FLD3 8= CHNIX 3 PLACE 3= CA 3
LFTSH 1= CP
END 3
CHNIX 3= IT1 3

INSYMBOL 3

*
?
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END

PROCE
VAR L
BEGIN
LT
RE

END 3 S
» GOTOSTAT + 3

DURE WITHSTAT 3
TPCT, LB7CT2 SHRTINT 3

PCT 8= § 5 LB7CT 3= 0 3
PEAT
INSYMBOL 3
VARIAB 3
WITH GATTR DO
IF TYPTR # NIL THEN
IF TYPTR*«FORM # RECORDS THEN ERROR(38) ELSE
BEGIN
TOP t= TOP + 1 5 LTPCT 8= LTPCT + 1 3
IF TOP » DISPLIMIT THEN ERROR(82) ELSE
WITH DISPLAY(TOP] DO
BEGIN
FNAME 8= TYPTR4.FSTFLD 3§
IF (ACCESS = DRCT)A(BREG IN [0,LEVEL)) THEN
BEGIN OCCUR 2= CWITH;S
CDSPL $= DPLMT3 CLEV 3= BRES)S
END ELSE
BEGIN
LOADADR(GATTRy6) 53 IT 8= LC + TCT 3
GEN30U(51896495,51IT) 3 '
OCCUR t= VWITH 3 VDSPL = IT 3
TCT 8= TCT + 1 5 LB7CT &= LB7CT + 1 3
IF TCT > TMAX THEN TMAX $= TCT 3
END
END
END

UNTIL NO £ 15 3 » SY £ , ¢

IF
BE

EN

NO # 31 THEN
GIN

IF GATTR.TYPTR # NIL THEN ERROR(59) 3§ SKIP(31) 3
IF NO # 31 THEN

BEGIN

IF GATTR.TYPTR = NIL THEN ERROR(59) 3

IF ERRCLINO] = BEGSY THEN GOTO 2§ 3 GOTO 10

END
D3

INSYMBOL 3

ST

ATEMENT 3
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P

3 TOP 3= TOP - LTPCT 3 TCT s= TCT - LB7CT 3
END p» WITHSTAT ¢« 3
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PROCEDJRE COMPSTAT 3
BEGIN REPEAT BEGIN
INSYMBOL 3




|
|
|
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STATeMENT 3
IF ERRCLINO] = BEGSY THEN
BEGIN ERROR(S58) 3 GOTO 1 END 3
IF NO = 2% THEN eELSEV
BEGIN tRROR(S4) 3 INSYMBOL 3§ GOTO 1 END
END
UNTIL NO £ 16 pe3v 3
IF NO # 22 THEN eEND¢ ERROR{(DB8) ELSE INSYMBOL 3
END ~»COMPSTATY 3

PROCEDURE STATEMENT 3
VAR LPSW 3 SHRTINT;
BEGIN
IF (NO = 2)a(CL = 1) THEN »LABEL+
BEGIN NOOP 3
IF IVAL 2 TWOTO17 THEN
BEGIN ERROR{10G) 3 50TO 1 END 3
FOR IT 8= 1 TO CLABIX DO
WITH LABTABILIT1 0O
IF LABVAL = IVAL THEN »FOUNDw
BEGIN IF FLD2 = ¢ THEN »MULTIDEF.+ ERROR(77) ELSE »FIXUPs
BEGIN IT1 8= FLD3 3
REPEAT WITH UNDLABIIT1] DO . Co
BEGIN INS(IC,LFTSH,PLACE) j IT1 t= SUCC END : 4
UNTIL ITL = ¢ 3 ®
ITL 3= FLD2 3 UNDLABIIT11.SUCC 3= CHNIX 3 _ ;
CHNIX 8= FLD3 § FLD2 3= 8 § FLD3 3= IC 3} . : P
END 3 ﬁ B
5070 1 ;
END mIFy WITH, FORY 3 : f
oNEW LABEL oy
IF CLABIX = MAXLABS THEN ERROR(74) ELSE ‘
BEGIN CLABIX $= CLABIX + 1 }
WITH LABTABICLABIX1 0O _
BEGIN LABVAL t= IVAL § FLD2 3= § § FLD3 8= IC END 3
END 3




]

INSYMBUL 3
IF NO £ 19 THEN o8¢
BEGIN ERROR(64) 3§ SKIP(49) END ELSE INSYMBOL 3
END pIF (NO=2)a(CL=1)¢ 3
RP = 0 3
CASE SPLITSTATINO] OF
#PASS ¢+ 1%t #ENDSY OR IRRELSYv 3
»IDENT ¢ 2t BEGIN SEARCH 3
IF CTPTR = NIL THEN
BEGIN ERROR(31) 3 CTPTR t= UNDECPTR END 3
WITH CTPTR2 DO
IF KLASS £ KONST THEN ERROR{(55) ELSE
IF (KLASS = PROC)A
((PROCTYPE = CTPTRIV(PROCTYPE = NIL)) THEN
BEGIN » PROCCALL ¢
IF PROCTYPE = CTPTR THEN
BEGIN INSYMBOL § IF CTPTR <€ PREDEFP THEN
BEGIN LPSHW 3= CTPTR4.SEGSIZE
CASE LPSHW OF

1929394458 GETPUT(LPSHW) 3
63 PCK 3
71 UNPCK 3
B,y98 INSAPP (LPSHW) 3
10¢ READIR 3}
1118 WRITEIR 3
1213 ALLC 3
END 3

END ELSE PASSPARAMS 3
END ELSE SKIP(49) )
END pPROCCALLY ELSE ASSIGN 3

END 3
#BEGIN v 3% COMPSTAT 3
o IF ¢ 4t IFSTAT 3

»CASE + 5% CASESTAT 3
»REPEAT+ 6%t REPEATSTAT 3
*WHILE ¢ 7% WHILESTAT 3
»FOR ¥ 8% FORSTAT 3
#G0T0 ¢« 9% GOTOSTAT
oWITH + 108 WITHSTAT
END 3

IF ERRCLINO] = IRRELSY THEN
BEGIN ERROR(54) 5 SKIP{493) END 3
RP 3= 0

e we

END oSTATEMENTY 3

PROCEDURE TYPEDECL(VAR TLS$SHRTINTS VAR P13CTP)3

VAR I,LyLLyJyCVyEL,E2,3DISPL ¢ SHRTINTS
OPT 8 OPTPWR3; OISPL ¢ ADDRESS3 PACKFLAG,LERR % BOOLEAN;
LASTFLDyPPyPyNXTFyNXTCyNXTA,RTYP 8 CTP}3 '

PROCEDURE SKIPT{FNGC % SHRTINT) 3

BEGIN
: WHILE (TERRCLINO] = IRRELSY) A (FNO # NO) DO INSYMBOL3
END »SKIPTvS

PROCEDURE TYPERRA{I 3 SHRTINT)

BEGIN TL 3= {3 P1 3= NIL3S
ERROR(I) 3 SKIPT(43)3

END »TYPERRYS

PROCEDURE SUBRANGE(VAR VAL1,VAL2 % INTEGERj3 VAR N1 % CTP3
P 3 CTF) 3




pTHE FIRST SYMBOL OF SUBRANGE HAS BEEN READ.
THE PROCEDURE RETURNS THE TWO BOUND-VALUES IN VALL1,VALZ2,
ANU RETURNS N1 = POINTER TO TYPE OF CONSTANTS.
ERRORS ¢ TYPES DO NOT AGREE, TYPE IS NOT INTEGER,CHAR»
OR SYMBOLI1C, VAL1 > VALZ2,
P INDICATES BEGINNING OF SEARCH FOR FIRST SYMBOL IF IT IS
AN ID. v
VAR N2 3 CTP3
BEGIN INCONST(VAL1,N1,P)3
IF (N1=NIL) v (NL=REALPTR) v (N1i=ALFAPTR) THEN
ERR ¢= TRUE ELSE
BEGIN IF NO # 19 THEN ERROR(1C) ELSE INSYMBOL 3
INCONST(VAL2,N2,yNEXT) ;
IF N1 # N2 THEN ERR 8= TRUE ELSE
IF VAL1 > VAL2 THEN ERROR(25)3
ENDj3
END pSUBRANGEV S

PROCEDURE SUBTYPE(VAR I,J 3 SHRTINT3; VAR P 3 CTP);
pEITHER A TYPE-ID FOR A SUBRANGE OR AN EXPLICIT SUBRANGE
ARE PROCESSED.
RETURNS I = LOWBOUND, J = HIGHBOUND,
P = POINTER TO TYPE OF CONSTANTS
BEGIN
IF NO = 1 THEN
BEGIN SRCHREC{NEXT) 3
IF CTPTR = NIL THEN SEARCH}
IF CTPTR = NIL THEN ERROR(12) ELSE
BEGIN IF CTPTR2,KLASS = TYPES THEN
BEGIN IF CTPTR*.FORM > SYMBOLIC THEN ERROR{(13) ELSE

BEGIN
CASE CTPTR*.FORM OF |
NUMERIC3 BEGIN I 8= CTPTR*.MIN} J 3= CTPTR4.MAX}
P 8= INTPTR;
END3
SYMBOLIC BEGIN IF (CTPTR = REALPTR)V(CTPTR = ALFAPTR) THEN

ERROR{B) ELSE
BEGIN I 3= § 5 J 8= CTPTR2.FCONST*.VALUES 3
P 3= CTPTR 3
END
ENDj}
END »CASE+S
INSYMBOL S
END3S
END pTYPESY ELSE
IF CTPTR*.KLASS = KONST THEN
SUBRANGE(I+JsP,CTPTR) ELSE ERROR(B3)
ENDS
END o IDV ELSE
IF NO IN [2,731 THEN SUBRANGE(I,JyPyNIL) ELSE
. ERROR{1) 3 A
END »SUBTYPE '

PROCEDURE SCALDEGCL(N 3t CTP)3
VAR JJ 3 INTEGER 3
BEGIN SUBRANGE(IyJyPP,yN)3
IF TERR THEN
IF PP+.FORM = SYMBOLIC THEN
BEGIN ERROR(28)35 P1 2= NIL END ELSE
BEGIN NEW{(P,TYPES,NUMERIC) ;
WITH P+ DO
SBEGIN NAME 3= BLANK3 NXTEL $= NIL3 KLASS 3= TYPESS
SIZE %= 135 FORM t= NUMERIC;
MIN 8= I35 MAX %= J3
IF I 2 & THEN BITS 3= LOG2PLUS1(J) ELSE
BEGIN JJ $= ABS{J) ¢
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IF JJ < =1 THEN JJ 3= -1 3
8ITS t= LOG2PLUS1(JJ) + 1 »SIGN BIT¢
END
END 3
TL 3= 13 P1 3= P3
END ELSE P1 3= NIL
END »SCALDECLvS

PROCEDURE FIELDLIST(VAR MAXSIZEISHRTINTS VAR VARPTRyNXTFICTP)3
VAR MXLyLyLLyMINSIZEH,CASEBITS,yI 8 SHRTINTS
PyPP,PPL,PP2,NXTCyNXT,CPTR 8 CTP3
TAGFLAG,REP 8 BOOLEAN3

PROCEDURE RECERR{I 8% SHRTINT);
BEGIN ERROR(I)3 SKIPT(49)3 END;

PROCEDURE ADJUST;
» MOVE LAST FIELD TO RIGHT. IF IT IS THE ONLY FIELD,
CHANGE TO NONPACKED.,
IF LAST FIELD IS TAGFIELD THEN DO NOT MOVE.
INCREASE DISPL, RESET BDISPL
S8EGIN IF TTAGFLAG THEN
WITH LASTFLD* DO
BEGIN IF BITDISPL = 0 THEN »ONLY ONE FIELD IN WORDe
BITWIDTH $= 0 ELSE
BITWIDTH 3= WORDLENGTH = BITOISPLS
END3
DISPL t= DISPL + 13 BDISPL = 63
END »ADJUST ¢}

BEGIN
TAGFLAG $= TRUE;  NXT 2= NXTF3
REPEAT
IF NO = 26 THEN »CASE+ GOTO 2 3
I &= 03
13 IF NO # 1 THEN

BEGIN RECERRI(11);
IF TERRCLINO] = BEGSY THEN 5070 113 GOTO 123
ENDS
SRCHREC (NXT) 3
IF CTPTR # NIL THEN ERROR(5) ELSE
BEGIN NEW(P,L,FIELD)3 I 8= 1 + 13
WITH P+ DO
BEGIN NAME $= AVAL3 NXTEL 2= NXT3 KLASS t= FIELDj>
FLDTYPE 3= NIL;
END3 NXT 3= P3
ENDS
INSYMBOL;
IF NO = 15 THEN py#
BEGIN INSYMBOLS GOTO 1 END3S
IF NO # 19 THEN »NOT ¢+ ERROR{10) ELSE INSYM30L3
113 TYPEDECL (LyP)3
IF P # NIL THEN
IF P+.FORM > RECORDS THEN ERROR{30) ELSE
BEGIN IF PACKFLAG THEN
BEGIN IF I > 1 THEN »REVERSE POINTERS+Y
BEGIN PP 3= NXT3
FOR I 3= I DOWNTO 1 DO
BEGIN PP1 2= PP+ ,NXTEL}
PP+ NXTEL 8= PP23; PP2 3= PP3
PP 3= PPi;
END3
NXT*.NXTEL 3= PPj NXT 3= PP2Z23
END #»REVERSE+ ELSE PP 3= NXT* NXTELS
PP1 3= NXT? ’
IF P2,FORM € POWER THEN
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BEGIN
CASE P*,FORM OF

NUMERLC S LL 8= PrBITS53
SYM80LIC¢ LL 8= P*,BITSIZES
POINTERS LL 8= 18 3
POKWER? LL 8= P*,PHBITS,
END 3
REPEAT .

IF 3DISPL + LL > WORDLENGTH THEN ADJUST}
IF LL = WORDLENGTH THEN
BEGIN PP1*,BITWIDTH 8= 03
PP1+,FLOADDR $= DISPL; DISPL 3= DISPL + 13}
END ELSE
BEGIN PP1+,BITWIDTH t= LL}
PP1+,8ITDISPL t= BDISPL}
PP1+,FLDADDR t= DISPL; BDISPL t= BDISPL + LL3}
END3
PP1t FLDTYPE t= P}
LASTFLO 2= PP1j TAGFLAG &= FALSE}
PP1 t= PP1t,NXTEL}
UNTIL PP1 = PP}
END »FORM ¢ POINTERY ELSE
BEGIN IF BDISPL # 0 THEN ADJUST}
TAGFLAG 3= FALSE}
REPEAT
PP1+.3ITWIDTH 8= (3 PP1+,FLOTYPE 3= P}
PP1t ,FLDADDR t= DISPL}
DISPL t= DISPL + L3 LASTFLD &= PP1}
PP1 t= PP1t.NXTEL}
UNTIL PP1 = PP;
END3
END mPACKFLAG ELSE
BEGIN LL 3= DISPL + I*¥Lj DISPL 8= LL}
PP t= NXT}
FOR I t= I DOWNTO 1 DO
BEGIN PP4,FLOTYPE 8= P} LL 8= LL = L}
PP+,FLDADDR t= LL; PP*,BITWIDTH 8= 03
PP 1= PPt NXTEL}

END3
END3S
ctND pFORM £ RECORDSYS
1213 IF NO = 16 THEN INSYMBOLS

UNTIL (TERRCLINOI = ENDSY) A (NO # 26)3
IF 8DISPL # 0§ THEN ADJUST;
MAXSIZE %= DISPL3 VARPTR 3= NIL}S
5070 93
23 »CASE+
INSYMBOL 3
IF NO # 1 THEN ERROR(11) ELSE
BEGIN SRCHREC (NXT) 3
IF CTPTR # NIL THEN ERROR{(5) ELSE
BEGIN NEWI(P,FIELD);
WITH P* DO ‘
BEGIN NAME %= AVAL3 NXTEL t= NXT; KLASS 3= FIELDS
FLODTYPE t= NIL)S
END3 NXT 3= P3
END 3
INSYMBOL 3
END #NO = 143
IF NO # 19 THEN ERROR(1() ELSE INSYMBOL;
IF NO # 1 THEN ERROR{11) ELSE
BEGIN SRCHREC{NEXT) 3 (
IF CTPTR = NIL THEN SEARCH;
IF CTPTR = NIL THEN ERROR(12) ELSE
IF (CTPTR*.KLASS#TYPES) v (CTPTR*.FORM>SYMBOLIC) THEN
ERROR{T7) 3
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NUMERIC?
SYMB0LIC?

INSYMBOL 3
IF NC # 27 THEN ERROR{14)}
CPTR 3= CTPTRS
IF CPTR # NIL THEN
IF PACKFLAG THEN
BEGIN
CASE CPTR*FORM OF
LL ¢= CPTR*.BITS;
LL ¢= CPTR*.BITSIZES
END 3
IF BDISPL + LL > WORDLENGTH THEN ADJUST;
P*.BITDISPL t= BDISPL; P+BITWIDTH $= LL3
P*.FLDADDR 3= DISPL; BDISPL 3= BDISPL + LL3
LASTFLD $='P5 CASEBITS 3= BDISPL;
END »PACKFLAGY ELSE
BEGIN P+.FLDADDR t= DISPL;
P*«BITWIDTH 8= 03
END3S
P+ FLDTYPE 3= CPTRj; DISPL %= DISPL + 13
MINSIZE 3= DISPL3 MAXSIZE t= DISPL}
NXTC $= NILj3 INSYMBOL;
RcPEAT I t= {3
REPEAT
IF (NO>2) » (NDO=2) A ™(CL IN [1,4]) THEN
BEGIN RECERR{®83)3 GOTO 3 END 3
IF CPTR # NIL THEN
IF NG = 1 THEN
BEGIN SRCHREC (NEXT) 3
IF CTPTR = NIL THEN SEARCH;
IF CTPTR = NIL THEN ERRCR(12) ELSE
WITH CTPTR* OO
IF KLASS # KONST THEN ERROR(63) ELSE
IF (CPTR*.FORM = SYMBOLIC) =~
(CONTYPE # CPTR) v
(CPTR*,FORM = NUMERIC) A
{CONTYPE # INTPTR) THEN ERROR(73) ELSE
IT 8= VALUESS
END »NO = 1+ ELSE
IF (CL = 1) A (CPTR*.FORM # NUMERIC)
v {CL = 4) A (CPTR # CHARPTR) THEN
ERROR{73) ELSE
IT 8= IVAL3 eEND CPTR # NILV
NEW(P,TASFIELD)
WITH P+ DO
BEGIN NAME 3= BLANK3; NXTEL t= NXTC3
KLASS 3= TAGFIELD;
TAGVAL = TRUE; CASEVAL 3= IT3
END3 NXTC t= P53 I 2=1 + 13
INSYMBOLS3

IF NO = 15 THEN
BEGIN INSYMBOL 3§ REP t= TRUE END
ELSE REP 3= FALSE]
UNTIL TREP;
IF NO # 19 THEN ERROR(10) ELSE INSYMBOL)
IF NO = 9 THEN » ( FIELDLIST )
BEGIN IF PACKFLAG THEN
BESIN DISPL t= MINSIZE =~ 13
BDISPL 8= CASEBITSS
END ELSE DISPL $= MINSIZES
INSYMBOLS FIELDLIST(MXL,PP,NXT)}
IF NO # 10 THEN ERROR{9) ELSE INSYM30L};
END ELSE '
BEGIN PP 3= NILj; MXL $= MINSIZE END;
P t= NXTC3
FOR I 3= I DOWNTO 41 DO




93

23

WITH P+ DO
BEGIN CASESIZE $= MXL3 VARIANTS 3= PP}
P 4= AXTELS

ENDS IF MAXSIZE < MXL THEN MAXSIZE t= MXL}
IF NO = 16 THEN INSYMBOLS

UNTIL NO > 23

NEW(P,TAGFIELD) S

WITH P+ DO

BEGIN NAME t= BLANKS NXTEL 8= NIL; KLASS t= TAGFIELD3
GCASESIZE $= MINSIZES VARIANTS t= NXTC;
TAGVAL 8= FALSEj; CASETYPE t= CPTR}

END3

VARPTR 4= P}

END #NO = 143
NXTF 8= NXT3

END » FIELDLIST 3

s TYPEDECLY
BEGIN PACKFLAG $= FALSES

IF NO = 42 THEN #PACKED#
BEGIN PACKFLAG #= TRUE; INSYMBOL END;
IF NO = 1 THEN
BEGIN SRCHREC (NEXT); |
IF CTPTR = NIL THEN SEARCH;
IF CTPTR = NIL THEN
BEGIN ERROR(12)3 P1 t= NIL; SKIPT(16) END ELSE
BEGIN IF CTPTR*,KLASS = TYPES THEN eTYPE-ID+
BEGIN TL t= CTPTRt.SIZE; P1 8= CTPTR; INSYMBOL END ELSE
IF CTPTR*,KLASS = KONST THEN SCALDECL(CTPTR) ELSE
TYPERR(11) 3
END;
END »ID% ELSE
IF NO = 9 THEN e SYMBOLIC +
BEGIN CV 8= 03 LERR 3= ERR 3 ERR 1= FALSE3;NEW(P,TYPES,SYMBOLIC)}
WITH P+ DO
BEGIN NAME t= BLANK; NXTEL 3= NIL3 KLASS $= TYPES}
FORM 1= SYMBOLICS
END; RTYP 8= Pj NXTC 8= NILj
REPEAT INSYMBOL;
IF NO # 1 THEN
BEGIN ERROR(11)35 SKIPT(15);
6070 23
END3 |
SRCHREC (NEXT) 3
IF CTPTR # NIL THEN ERROR(3) ELSE
BEGIN NEW(P,KONST) 3
WITH P+ DO
BEGIN NAME $= AVAL; NXTEL 3= NEXT} KLASS 3= KONST3
CONTYPE 8= RTYP}
VALUES &= CV3 SUCC #= NXTC3
END3 CV $= CV + 13 NEXT 3= P; NXTC 3= P;
END3
INSYMBOL 3
UNTIL NO # 153
NEW (P, TYPES, POWER) 3
WITH P+ DO
EGIN NAME 3= BLANK; NXTEL 8= NIL; KLASS 3= TYPES;
SIZE 3= 1} FORM t= POWER;
ELSET 3= RTYP; PWBITS 8= CV + 13
END3
WITH RTYP+ DO
BEGIN FGONST t= NEXT; SIZE 3= 13
BITSIZE $= LOG2PLUS1(CV = 1); PWSET &= P3
END3
IF ERR THEN P1 3= NIL ELSE
BEGIN ERR 8= LERR 3 P1 t= RTYP END 3




TL 3= 1 3
IF NO £ 10 THEN TYPERR(9) ELSE INSYMBOL 3
ENU o SYNMBOLILIC + zLot
IF NO IN [2471 THEN » SUBRANGE ¢
B8EGIN LERR t= ERRS ERR 3= FALSES
SCALDECL (NEXT) 3
IF ERR THEN ERROR(6) ELSE ERR t= LERR
END »SUBRANGEY ELSE
IF NO = 38 THEN » STRUCTURED TYPES +
CASE CL OF
»ARRAYV 13
BEGIN INSYMBOL S
IF NO # 11 THEN
BEGIN TYPERR{(98)3
IF TERRCLINO] = BESGSY THEN TYPEDECL(ILCTPTR)3 GOTO 193
ENDS '
NXTA 3= NILS
REPEAT NEW(P,TYPESyARRAYS)
WITH P+ DO
BEGIN NAME 3= BLANK) NXTEL $= NIL3; KLASS t= TYPES)S
FORM t= ARRAYSS AELTYPE 8= NXTA}S
» AELTYPE TEMPORARILY LINKS SUBARRAYS ¢
END3 NXTA t= P3
INSYMBOL 3
LcRR $= ERR3 ERR = FALSES
SUBTYPELI,JyP)
IF ERR THEN -
BEGIN ERROR(H)3; SKIPT(15)3 I = 035 J t= 03 P t= NIL
END ELSE
ERR 3= LERRS
WITH NXTA+ DO
BEGIN LO 8= I3 HI 3= J3 INXTYPE 3= P END}
UNTIL NO # 153
IF NO # 12 THEN
SEGIN ERROR{(37)3 SKIPT(27)3
IF TERRCL{NO] = BEGSY THEN 60TO 113
IF NO = 27 THEN
BEGIN INSYM30LS GOTO 11 END '3
IF NO £ 12 THEN
BEGIN PL1 ¢= NIL 5 TL 8= 03 GOTO 19 END}
ENDS
INSYMBOL S ‘
IF NO # 27 THEN ERROR{(14) EILSE INSYMBOLS
11¢ TYPEDECL(TL,CTPTR) 3
IF CTPTR # NIL THEN
IF CTPTR*.FORM » RECORDS THEN
BEGIN ERROR(30)3 CTPTR 3= NIL END ELSE
BEGIN
REPEAT
WITH NXTA+ DO
BEGIN MULOPT(TL,E1,E2,0PT)}
OPTTYP 8= OPTS EXPL 3= E13 EXP2 1= E23
TL 8= TL¥{(HI - LO + 1)}
SIZE 3= TL}
P 3= AELTYPES; AELTYPE 3= CTPTRS
END S
CTPTR 3= NXTA3 NXTA 3= P3
UNTIL NXTA = NILS
» NOW TL = SIZE OF ARRAY, CTPTR POINTS TO IT +
ENDS P1 8= CTPTR}S
193  END PARRAYVS
»RECORDV 21t
BEGIN NEW(P,TYPES,RECORDS) $
WITH P+ DO
BEGIN NAME 3= BLANKS NXTEL %= NIL) KLASS 3= TYPES3
FORM 3= RECORDSS




ENDF KTYP t= P3
INSYMBOL 3 NXTF 8= NIL3

ulskFL 8= 43 BUISPL 8= 4dj3 LERR t= ERRj) ERR t= FALSE;S

FIELDLISTU(TL,,P,NXTF)
IF NO # 22 THEN ERROR{17)
IF ERR THEN TYPERR(18) ELSE
WITH RTYP* DO
BEGIN SIZE t= TL3 FSTFLD t= NXTF3 RECVAR 1=
P1 1= RTYP; ERR 8= LERR3S
END3
IF NO = 22 THEN INSYMBOL)S
END »RECORD W)
rFILEY 3t
BEGIN INSYMBOL;S
IF NO = 27 THEN »O0Fv
BEGIN I t= 8 4 INSYMBOL END ELSE
BEGIN INCONSTA(I,PTHNEXT) 3
IF (ISO)V(PT#INTPTR) THEN
BEGIN ERROR{G5) $ I 3= 0 END 3
IF NO # 27 THEN ERROR(1i4) ELSE INSYMBOL 3
END 3
TYPEDECL(TL,LCTPTR) $
IF CTPTR # NIL THEN
IF CTPTR*.FORM > RECORDS THEN
BEGIN ERROR(33)3 P1 3= NIL END ELSE
BEGIN L 8= CTPTR*,SIZE?S
LL 3= L DIV 64 + 1 3
IF LL < I THEN LL 2= I
LL = ((LL*B&% DIV L +
NEW(P,TYPES,FILES) S
WITH P+ DO
BEGIN NAME 3= BLANKj; NXTEL %= NIL; KLASS
FORM t= FILESS SIZE 3= LLj FELTYPE 3=
ENDS
TL 3= LL3 P1 8= P3
END ELSE P1 8= NILS
END »FILEVS
PGLASS+ 43
BESIN NEW{(P,TYPES,CLASSS)
WITH P2 DO
BEGIN NAME t= BLANK) NXTEL $= NILS KLASS 3
FORM 8= CLASSSS
END3S
INSYMBOL 3
IF NO = 27 THEN
BEGIN I %= 10 3§ INSYMBOL END ELSE
BEGIN INCONSTA(I,PT,NEXT) 3
IF {I<Q)VvIPTZINTPTR) THEN
BEGIN ERROR(8) 3 I t= @ END 3§
IF NO 2 27 THEN ERROR(14) ELSE INSYMBOL 3
END 3
TYPEDECLA(TL,CTPTR)
IF CTPTR # NIL THEN
IF CTPTRT*+FORM > RECORDS THEN
BEGIN ERROR(38) 3 P1 3= NIL END ELSE
BEGIN TL 3= TL*I + 13
Pt SIZE 8= TL} P2.PELTYPE 3= CTPTR}
P1 3= P}
END ELSE P1 1= NIL 3
END »CLASS+S
*SETV &6¢
BEGIN INSYMBOL3
IF NO = 27 THEN INSYMBOL ELSE ERRORI(14)3
LERR 3= ERR] ERR 3= FALSES
SUBTYPE(IyJ,yP) 3
IF ERR THEN TYPERR({6) ELSE

H
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BEGIN ERR = LERR}
CASE P2.FORM OF
NUMERICS IF (1 < ) v (J > WORDLENGTH = 2) THEN
BEGIN ERROR(6)3 P1 8= NIL END ELSE
P1 t= PNUMPTR}
SYMBOLIC BEGIN IF F = CHARPTR THEN J 3= WORDLENGTH - 2
IF J > WORDLENGTH - 2 THEN
BEGIN ERROR(6) 3 P1 = NIL END ELSE P1L 3= P+,PWSET}
ENDS
tNO »CASEd;
TL 3= 13
END e TERR+S
END »SETS

END »STRUCTURED TYPZS+ ELSE
IF NO = 18 THEN »POINTER#
BEGIN INSYMBOLS
IF NO # 1 THEN TYPERR{11) ELSE
BEGIN TL t= 13 NEW{P,TYPES,POINTER)};
WITH P+ DO
BEGIN NAME 8= BLANK3S NXTEL $= NIL; KLASS 8= TYPES)S
FORM 3= POINTERS SIZE 3= 13
END3S
SRCHREC (NEXT) 3
IF CTPTR = NIL THEN SEARCH3
IF CTPTR # NIL THEN
IF CTPTR*«VTYPE = NIL THEN CTPTR 3= NIL;
IF CTPTR = NIL THEN »UNDECLARED CLASSv¢
IF PTX > PTLIMIT THEN
BEGIN ERROR(92)3; P1 8= NILS INSYMBOL END ELSE
WITH PTLIST{PTX] , P+ DO
BEGIN HNAME 8= AVAL; PPTR 3= P}
DOMAIN 2= P35 ELTYPE 8= P3
FTX $= PTX + 13 P1 s$= P3 INSYMBOLS
END ELSE
WITH CTPTR* DO
iF (KLASS = VARS) » (VTYFPE+.FORM = CLASSS) THEN
BEGIN P*.DUOMAIN 3= CTPTR3
P*.ELTYPE t= VIYPE+.PELTYPE;
P1 3= P3y INSYMBOLS

ENDS
END »POINTERY ELSE TYPERRU(18))
END »TYPEDECL ¥ ’

PROCEDURE BODY (SURRPTRy FIRSTENTRY3CTP)

LABEL 13
CONST INP=0,FRINT=1,0UT=2,PUNCH=3,EXT=45SCRATCH=53

VAR I,J % INTEGER})
OLDLEV t RG33
LC1,TLHLLyVLC,FSTIX,LCAyLCP 3 SHRTINT 3
NyPyPROCPTRyLFIRSTENTRY 3 CTP}
TYPID 3 ALFA § LCH 3 CWORD 3

PROCEDURE FINDSEMICOLONS
BEGIN IF NO # 16 THEN
BEGIN ERROR(58)3 SKIP(185)3
IF NO # 16 THEN GOTO EXIT 13
END; INSYMBOLS
END »FINDSEMICOLONS




LABEL 103 )
VAR AT 8 ADDRESSS I,J,FPX 8

PROCEDURE FILERRj3
BEGIN LRROR(95)35 SKIP(12)}

BEGIN INSYMBOL }
WHILE NO = 1 DO
BEGIN I &= 03

SHRTINTS

GOTO EXIT 10 END3

REPEAT
SRCHREC (NEXT)
IF CTPTR # NIL THEN ERROR(8) ELSE
BEGIN NEW(P,VARS)}
WITH P+ DO

BEGIN NAME 2= AVALj; NXTEL 3= NEXT3; KLASS 8= VARS3

VKIND t= ACTUAL} VTYPE t= NIL}
VLEVEL t= LEVEL 3}
ENDS
NEXT 8= P} I 3= 1 + 13
ENDS
INSYMBOL S
IF NO = 11 THEN » [ IN OUTHEXTyPRINT,PUNCH 1 +
IF LEVEL > 0 THEN FILERR ELSE
BEGIN INSYMBOL}
IF FILTOP = FILLIMIT THEN ERROR(92) ELSE
BEGIN FILTOP t= FILTOP + 1}
WITH FILPTSIFILTOP] DO
8EGIN PTR t= P}
IF (NO = 8) A (CL = 7) THEN » IN ¢
SPEC 3= INP ELSE
IF NO = 1 THEN

IF AVAL = z0OUTZ= THEN SPEC 3= 0OUT ELSE
IF AVAL = ZEXT= THEN SPEC 3= EXT ELSE
IF AVAL = zZPRINTZ THEN SPEC 3= PRINT ELSE
IF AVAL = zPUNCH= THEN SPEC t= PUNCH

ELSE FILERR ELSE FILERR;
END pWITHé
END S
INSYMBOLS IF NO # 12 THEN FILERR}
INSYMBOL3
END oNO = 11+ 3
CERR 8= FALSES
IF NO = 415 THEN
BEGIN INSYMBOL 3
IF NO # 1 THEN
BEGIN ERROR(11)3 GOTO 10 END;
END ELSE IF NO # 19 THEN ERROR(1D) 3
UNTIL NO 2 1 3
IF NO = 19 THEN INSYMBOL
ELSE IF TERR THEN ERROR{1D) 3
N 3= NEXTS ERR $= FALSE)
TYPEDECLA(TL,CTPTR) 3
IF cRR THEN GBTO 10 ,
LC ¢= LC + I*TL: LL 2= LGS FPX 8= FILTOPS
FOR I $= I DO#NTO 1 DO
WITH N+ DO
BEGIN LL 2= LL - TL:
VIYPE 8= CTPTR}S
IF CTPTR # NIL THEN
IF CTPTR*FORM = CLASSS THEN
BEGIN » CHECK FOR PREDECLARED CLASS +
TYPID 8= NAME; P 3= CTPTR2.PELTYPE;
IF PFTOP = FILLIMIT THEN ERROR{(92) ELSE

BEGIN PFTOP 3= PFTOP + 15 PFLIPFTOP] 8= LL END;

FOR J t= PTX - 1 DOWNTO 0 DO
WITH PTLISTILJ] DO .




IF HNAME = TYPID THEN
BEGIN PPTR*eDOMAIN = N3
PPTRr aLTYPE 8= P3
PTX t= PTX = 13
HNAME 3= PTLISTIPTX]1.HNAME]S
PPTR 8= PTLISTIPTX1.PPTR}S
END o WITHy FOR + 3
VADDR 8= LL
END o CHECK CLASS ¢ ELSE
IF CTPTR*«FORM = FILES THEN
BEGIN
IF FILPTSIFPX1.PTR # N THEN »SCRATCH FILEV
IF FILTOP = FILLIMIT THEN ERROR({92) ELSE
BEGIN FILTOP 8= FILTOP + 13
FILPTSIFILTOP]1,.,PTR 3= Nj
FILPTSIFILTOP).SPEC 8= SCRATCH;
ZND »SCRATCH FILE+
ELSE FPX 3= FPX - 1}
VADDR $= LL3}
IF LEVEL > 0 THEN
» TAKE EFET INTO ACCOUNT FOR ADDRESS +
BEGIN IF CTPTR®FELTYPE = CHARPTR THEN
J 3= ALFALENG + 7 ELSE J 1= 73
LC 8= LC + J5 VADDR 3= VADDR + I*J - 73
END S
END oFORM = FILESY
£LSE VADDR 3= LL 3
N 3= NXTEL3
END o» FOR I % 3
103 FINDSEMICOLONS
END pWHILE NO = 13
IF NO = 47 THEN o VALUE +
BEGIN IF LEVEL # 0 THEN ERROR(22)3%
INSYMB0LS
WHILE NO = 1 DO
BEGIN SRCHREC(NEXT)
IF CTPTR = NIL THEN SEARCH)
IF CTPTR = NIL THEN
BEGIN ERROR(12)3 FINDSEMICOLON; GOTO 20 END;
IF CTPTR?.KLASS # VARS THEN
BEGIN ERROR{26)3 FINDSEMICOLON; GOTO 20 END3
WITH CTPTR* DO
B2GIN IT 3= VADDRj
IF VLC = 1 THEN
BEGIN VLC 3= IT3 LL $= ITy AT 3= IT$ END3
IF IT < LL THEN ERROR(27) ELSE
WHILE IT > AT DO
BEGIN PUT(PASCLGO) 3 AT 3= AT + 1 END;
INSYMBOL 3
IF {NO # B8) ~ (CL # &) THEN ERROR(%&4) ELSE INSYMBOL;
IF NO = 9 THEN » LIST +
BEGIN
REPEAT INSYMBOLS INCONST(I,PT,NEXT); 1IT1i 3= 1,
IF (NO = B) A (CL = 1) THEN r ¥ ¥
BEGIN IT4 $= I3 INSYMBOL)
INCONST(IZPTHyNEXT)
ENDS
IF ™ ERR THEN
BEGIN
FOR J 3= 1 TO IT1 OO
BEGIN PASCLGOr $= I3 PUT(PASCLGO) ENDS
AT 3= AT + IT13 ‘
END »TERRVS
IF T{(ND IN (15,101) THEN » NOT 4 NOR ) ¥
SEGIN ERROR(28)3 FINDSEMICOLONS GOTO 20 END3

UNTIL NO = 18 35 INSYMBOLS




END ELSE
3EGIN INCONST(IZPTHSNEXT) S
IF TZRR THEN
BEGIN PASCLGO~+ 3= I3 PUT(PASCLGO)}
AT 1= AT + 13
END3
END}S
LL 3= IT + VTYPE*,SIZE;
IF LL < AT THEN ERROR(23)

FINDSEMICOLONS
END PWITH¢S
231 END »WHILE NO = 143

FOR AT 3= AT + 1 TO LC DO PUT(PASCLGO) 3
END »VALUE¢ ELSE VLC 8= LC}
END » VARDECL + 3}

PROCEDURE FORMPARMS
» ( HAS BEEN VERIFIED AND NEXT SYMBOL READ +
LABEL 33
VAR SPEC ¢ IDCLASS; REP ¢ BOOLEAN;S

PROCEDURE FORMERRS
BEGIN ERROR(11)3 SKIP(1iD)3 GOTO EXIT 3 END;3

BEGIN SPEC $= KONST 3
1t REPEAT
IF NO = 45 THEN »PROCEDURE+
REPEAT INSYMBOLS
IF NO # 1 THEN ERROR(11) ELSE
BEGIN SRCHREC(NEXT) 3
IF CTPTR # NIL THEN ERROR(8) ELSE
BEGIN NEW{(P,PROC) 3
WITH P+ 0O
BEGIN NAME 8= AVAL3 NXTEL $= NEXT3; KLASS %= PROC;
PROCTYPE 8= P3 PROCKIND t= FORMAL}
PROCADDR 8= LC3 PROCLEVEL 3= LEVEL3
FORMALS 3= NILj; SEGSIZE = 0
END3 LC 3= LC + 135 NEXT 8= P}
END pCTPTR = NILVS
INSYMBOL 3
END;S
UNTIL NO # 15
ELSE oNOT PROCEDUREW
BEGIN
IF NO # 1 THEN
BEGIN IF NO = 43 THEN SPEC t= VARS ELSE
IF NO = 41 THEN
BEGIN ERROR(24) 3 SPEC t= KONST END ELSE
IF NO = &4 THEN SPEC 3= PROC ELSE FORMERR}
INSYMBOL
END ELSE SPEC 3= KONST;
IF NO £ 1 THEN FORMERR}S
REPEAT
SRCHRECINEXT) 3
IF CTPTR # NIL THEN ERROR(3) ELSE
BEGIN
IF SPEC = PROC THEN
BEGIN NEW{P,PROC)
WITH P+ DO ,
BEGIN KLASS 3= PROC3; PROCTYPE 3= NILS
PROCKIND #= FORMAL3; PROCADDR 3= LC}
PROCLEVEL 3= LEVEL3S FORMALS 3= NILj;
SEGSIZE 3= §
END3
END ELSE
BEGIN NEW(P,VARS) }




L3

23

33

WITH P+ DO
BEGIN KLASS 3= VARSS VTYPE $= NILS
1F SPEC = VARS THEN VKIND t= FORMAL
ELSE VKIND = ACTUAL}S
VAODR t= LC3 VLEVEL 3= LEVEL
END
END3
P2« NAME 3= AVALS Pt NXTEL
LC 3= LG + 13 NEXT 3= P3
END »CTPTR = NILV)
INSYMBOL 3
IF NO = 15 THEN
S8EGIN INSYM30LS
IF NB = 19 THEN ERROR(11);
END ELSE IF NO #2 13 THEN GOTO 43
UNTIL NO # 13
IF NO # 19 THEN ERROR(10) ELSE INSYMBOLS
IF NO # 1 THEN FORMERR}
SEARCHS
IF CTPTR = NIL THENW
BEGIN ERROR(12)3 6OTO 2 END}S
IF CTPTR*.KLASS # TYPES THEN
BEGIN ERROR{18) § GOTO 2 END 3
N 3= NEXT:
REPEAT
IF SPEC = PROC THEN
IF N+, PROCTYPE = NIL THEN
IF CTPTR*,FORM > POWER THEN
BEGIN ZRROR{(33)3 N t= NIL END ELSE
BEGIN N+ .,PROCTYPE 3= CTPTR3 N $= N* NXTEL END
ELSE N $= NIL
ELSE IF N2, VTYPE = NIL THEN
BEGIN Nr., VIYPE 8= CTPTR;
IF N+ VKIND = ACTUAL THEN
IF CTPTR*.FORM IN (CLASSS,FILES] THEN ERROR{24)3
N 8= N#* NXTEL
END
ELSE N 8= NIL
UNTIL N = NIL3
INSYMBOL S
END »NOT PROCEDURES
REP $= NO IN {1,“1,43»;“‘}”*5];
IF NO = 16 THEN
BEGIN INSYMBOL3 REP 2= NO # 10 ENODS
UNTIL TREF;
IF NO #£ 1i THEN
BEGIN ERROR{S9); SKIP(1d)}3
IF NO IN [L1,43,%4,451 THEN GOTO 13
END3S
PREVERSE POINTERSY
PAND RESERVE LOCAL CELLS FOR COPIES OF MULTIPLE VALUESY
N 3= N£XT3 NEXT 3= NILS
WHILE N # NIL DO
BEGIN P 3= N3
WITH P+ DO
BEGIN N 3= NXTEL3 NXTEL 3= NEXT:
IF VTYPE # NIL THEMN
IF (KLASS = VARSI)A(VKIND = ACTUJAL)IA(VTYPE*.SIZE # 1) THEN
BEGIN VADDR 3= LC3
LC $= LG + VTYPE*,SIZE
END
END3
NEXT $= P
END3

L
]

NEXTS

END »FORMPARMV S




PROCEDURE OUTPMD(SURRPTR t CTP) 3§

CONST DIRECT = 0, INDIRECT = 13
VAR NyP 8 CTP; AURyACC % SHRTINTS OUT 8 BOOLEAN;

BEGIN

WITH PMDFILE+ DO
BEGIN IF SURRPTR = NIL THEN
BEGIN PNAME 8= =(MAIN)=; SA t= IC END ELSE
BEGIN PNAME 3= SURRPTR*.NAME3; SA t= SURRPTR+.,PROCADDR END}
PKIND $= PROCDR3; LINK 8= LASTLINK; COUNT 3= 03
END3
PUT(PMDFILE)S PMCTR $= PMCTR + 23 LASTLINK 3= PMCTR}S
N $= NEXTS
WHILE N # NIL DO
WITH Nt DO
BEGIN QUT t= FALSES ACC 3= DIRECT;
IF KLASS = VARS THEN
BEGIN OUT 3= TRUES P %= VTYPE] ADR t= VADODR3
IF VKIND = FORMAL THEN ACC 3= INDIRECTS
END;S
IF OUT THEN IF P+.FORM < POWER THEN
BEGIN WITH PMDFILE® DO
BEGIN PNAME = NAMES PKIND t= 0BJ;
IF P*.FORM = NUMERIC THEN TYP $= 1 ELSE

IF P = REALPTR THEN TYP 8= 2 ELSE
IF P = ALFAPTR THEN TYP 8= 3 ELSE
IF P = CHARPTR THEN TYP t= & ELSE
IF P = BOOLPTR THEN TYP 8= 5 ELSE

IF P*.,FORM = SYMBOLIC THEN TYP 8= 1 ELSE TYP 3= & 3
RLA $= ADR;} ACCESS t= ACCS
END3
PUT(PMDFILE)S PMCTR 8= PMCTR + 23
ENDS
N 8= NXTELS
END PWITH, WHILE#;

END »OUTPMD3

PROCEDURE ENTERBODY 3

#GENERATES PROCEDURE cNTRY CODE, CODE
TO INITIALIZE EFETS AND TO OPEN LOCAL FILES, AND CODE TO INITIALIZE
LOCAL CLASSPOINTERSY

CONST OPN = 184B 3
VAR IT1,IT2 % SHRTINTS N 3 CTP;

BEGIN CA = € 3 CP 3= 4 3 LCX 8= (¢ 3

IF LEVEL # 0 THEN

SEGIN »PRCGCEDURE ENTRY CODE
GENLS(76By09598) 3 GENLS(20ByL,0,18) 3
GEN15(12B97 3579 3) GEN15(566B:546,8) 3
GEN3D(51By73591) 5 GEN3G{(61B,y64640)
LCA t= CA § LCP 3= CP 3
IF LEVEL # 1 THEN GEN15(56B,695,08) 3
»pCODE TO INITIALIZE EFETS¢
FOR IT t= FILEVILEVELY TO FILTOP DO
WITH FILPTSIITI.PTR* DO

- e @

BEGIN
JUNPACK{NAME yLCHy1) 5 IT2 8= 7 3
WHILE LCHLIT2) = = = DO IT2 %= IT2 - 1 3}

RP 3= 03 LDCST(ORD{(NAME))
SEN15(43ByL90»6*IT2)35 GEN15(118,6450,1) 3

GEN33 (518,645 VADDR+2) 3

GEN3IU (71896909 VTYPE*FELTYPE®,SIZE) S

IT1 8= 2%(10B + SCRATCH ~EOF AND SPEC+ )3

IF VTYPE®.FELTYPE # CHARPTR THEN IT1 3= IT1 + 13
IT1 1= 128*ITL + 3UB § »MASKe
SEN3L(71By8,,0,ITL) 3

GEN151(208,0,0,43)3 GEN15(12By5,96,0)3

GEN3E (518435695, VADDR+1) 3




GEN3L (71By6,5y VADDR+7) 3
SEN34 (51By64959 VADDR+3) 3
LENSU (72Bybyby VIYPLEL,S1Z2E)
SGEN3L (51By695, VADDR+6) 3
END3
END ELSE
BEGIN
*MAIN PROGRAM, SAVE X7,B5 SET B6¢
GENLS5(56B,795,0) 3 GEN15(76B,795,8) 3
GEN30(51By793yPARMLISTLICO) §5 GEN30(618,655,0) 3
LCA 8= CA 5 LCP ¢= CP 3§ LC 3= 1 3
END 3
IF STOFLCHECK THEN GEN3J(06By6949ySTOFLERR) 3
»COPY MULTIPLE VALUES INTO LOCAL CELLSé
IF SJURRPTR # NIL THEN
BEGIN N 3= SURRPTR*™FORMALSS IT 3= 23
WHILE N # NIL DO
BEGIN IT = IT + 13
WITH N» DO
BEGIN IF VYYPE # NIL THEN
IF (KLASS = VARS)A(VKIND = AGTUALIA(VTYPE*,SIZE # 1) THEN
BEGIN GEN33(51B491,5,IT)3 GEN30(71B,2y5,VADDR);
GEN3U(61B,7,0,VTYPE*,SIZE~1)3 NOOP3 IT2 3= IC}
GEN15(5389351,7)35 GEN15€(10By6493,0))
GEN15(53By565297) 3 GEN30(H61B,y747,y=-1)3

GEN3G(U6B9749391T72)
ENDs
N t= NXTEL
END
END
END3
»CODE TO OPEN FILES#
IF LEVEL # 0 THEN IT2 3= 5 ELSE

SEGIN IT2 3= 0§ GEN3C(61B,7,0,INPT+1);
JUMPTO(GETC) 3 eGET(INPUT) ¢
ENDS
FOR IT t= FILEVILEVEL] TO FILTOP DO
SEGIN IT1 t= FILPTSCLIT].PTR*.VADDR + 13
GEN3i1e1B,7,IT2,IT1)3 JUMPTO(CPN)S
IF FILPTSIITI1.SPEC IN UINPLEXT] THEN
BEGIN GEN3U(613,7y1T2,1IT1)3
IF FILPTSUITI.PTR*.VTYPE* FELTYPE = CHARPTR THEN
JUMPTO(GETC) ELSE JUMPTO(GETB) 3

END 3
ENDS :
»CODE TO INITIALIZE CLASSPOINTERSW
FOR IT t= PILEVILEVEL} TO PFTOP DO

BEGIN IT1 3= PFLIIT) 3
GEN3O (718979IT2,IT1+1) 5 GEN3L(518,7,IT2,1IT71) ;3
END 3
PFTOP = PILEVILEVEL) = 1 § TCT t=0 5 TMAX 3= 0 5 CLABIX t= 0 3
END »ENTERBODY+ 3

PROCEDURE LEAVEBODY 3
»CALLED AT PROCEDURE END. GOES THROUGH LABELTABLE LABTAB AND
EXITTABLE EXTAB, UPDATING CODE, AND GENERATES PROCEDURE EXIT CODE+v
CONST CLS = 1058 ;3
VAR I72,IT3 &t INTEGER}S
PROCEDURE ERRMESSAGE (ALF3ALFAS VALISHRTINT) 3
BEGIN ERROR(43) 3 WRITE(EOL) § PRTERR 3
WRITE(Z Z9)ALF26,VAL3B5EOL) 3
IF "EOLFLAG THEN WRITE((Z =) $CHCNT+3)
END »ERRMESSAGEY 3§
BEGIN IF LEVEL = 0 THEN I72 $= 0 ELSE IT2 3= 5 3
FOR IT 8= FILEVILEVEL] TO FILTCP DO
BEGIN GEN3IZ(61Bs7 2IT2,FILPTS{IT].PTR?, VADDR+1) 3 JUMPTOICLS) 3




3

END 3
FILTOP t= FILEVILEVEL) - 1 3
IF LEvel # 6 THeN »PROGEUURE EXIT COUEV
BEGIN GEN3UG(51By14591) 3 GEN15(66B,6495,0) 3
GEN15(63By75150) 3 GEN15(20By140,42) 3
GENLS5(€E3By59150) 3
END ELSE »MAIN, RETURN TO MONITORYV
BEGIN GEN15(56B,1,5,0) 3 GEN15(63B,7,1,0) END 3
GEN3G (u2By790,0L) § LC 3= LC + TMAX 5 INS(LC,LCP,LCA) 3
FOR IT t= 1 TO CLABIX DO
WITH LABTABIL{IT] DO
BEGIN IF FLD2 > { THEN »UNDECLARED LABELv
BEGIN
ERRMESSAGE(=LABELE=,LABVAL) 3
UNDLABIFLD21.SUCC 8= CHNIX 3 CHNIX $= FLD3 3}
END »IF FLD2 > 0% 3
END PWITHy FORV 3
FOR IT t= FSTIX TO CEXTABIX DO
WITH EXTABLIT] DO
SBEGIN FOR IT1 t= 1 TO CLABIX DO
WITH LABTABIIT1] DO
IF LABVAL = EXVAL THEN
BEGIN IF FLD2 > 0 THEN ERRMESSAGE{ZEXITS$Z,EXVAL) ELSE
BEGIN IT2 3= JMPCST 3 INSERT(LC,30,1IT2) 3
INSERT(FLO3»6,IT2) 35 JMPTABLJMPTABIX]) 8= IT2
END 3
GOTO 2
END »IF, WITH, FORV 3
ERRMESSAGE(ZEXIT2 Z,EXVAL) 3

END o WITH, FORV 4
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CEXTABIX t= FSTIX - 1 3
WRITOUT 3
IF Level = 4 THeEN » WRITE OUT JUMPTABLE +

FOR IT
BEGIN PASCLGO#*

¢= § TO JMPMAX DO

END »LEAVEBODYV 3

BEGIN »BODY+
PILEVILEVELIt= PFTOP+1;

FILEVILEVEL]

FSTIX

t= CEXTABIX + 1 3

t= JMPTABILIT] 3 PUT(PASCLGO)

VLC 8= 03

t= FILTOP ¢+ 13

END




@ ¢ 0 0 060606 0606 060606 060 060606000 0 0

IF NO = il THEN sLAGELY
BEGIN REPEAT INSYMBOL
IF (NO = 2)A(CL = 1) THEN
BEGIN IF IVAL 2 TWOTO17 THEN
BEGIN ERROR(193) 3§ GOTO 2 END 3
FOR IT $= FSTIX TO CEXTABIX DO
IF EXTAB[ITIJEXVAL = IVAL THEN
BEGIN ERROR(77) 3 GOTO 2 END 3
IF CEXTABIX = MAXEXLABS THEN ERROR{(78) ELSE
BEGIN CEXTABIX #= CEXTABIX + 1 3
IF JMPIX > JUMPMAX THEN ERROR{91) ELSE
BEGIN WITH EXTABICEXTABIX] DO

BEGIN EXVAL t= IVAL 5 JMPTABIX 3= JMPIX END ;

JMPTABLJUMPIX] $= LEVEL j JMPIX t= JMPIX + 1
END
END 3

INSYMBOL




END PIF (NO=2)A(CL=1)+ ELSE

BEGIN ERROR(®1) 5 60TO 3 END
UNTLIL NO # 15 pyv 3§

FINDSEMICOLONS
END 3
IF NO = 41 THEN » CONST +

BEGIN INSYMBOL 3
WHILE NO = 1 DO
BEGIN REPEAT SRCHRECI(NEXT) 3 IF CTPTR z NIL THEN ERROR(8)3

NEW(P,KONST) ;
WITH P+ DO
BEGIN NAME ¢= AVALS; NXTEL 8= NEXT; KLASS %= KONSTS
END3 NEXT t= P3
INSYMBOL S
IF (NO # 8) v (CL # 6) THEN ERROR(4) ELSE INSYM3OL3
IF NO = 36 THEN o NIL ¢
BEGIN P»,CONTYPE 3= NILPTR}

P*«VALUES 3= NILVALS INSYMBOL)
END ELSE
BEGIN INCONST(IoNyNEXTHNXTEL)S

P+, CONTYPE 3= N3 P*,VALUES 3= I}
ENDS

WHILE NO = 15 OO

BEGIN INSYMBDLS

IF NO # 1 THEN
BEGIN ERROR{11)3 SKIP(15) END3

END3
UNTIL NO # 13
FINDSEMICOLON;S

tND » WHILE NO = 1 + 3§
END »CONST+3
IF NO =37 THEN »#TYPEv
BEGIN INSYMBOLS

WHILE NO

=1 DO

BEGIN SRCHREC(NEXT)3 IF CTPTR # NIL THEN ERROR(8)3

TYPID

= AVAL3 INSYM3O0L3

IF (NO # 3) v (CL # 6) THEN ERROR(4) ELSE INSYMBOLS
ERR = FALSE; TYPEDECL(TL,P)3

IF TERR THEN

IF P+.NAME £ BLANK THEN ERROR(96) ELSE

BEGIN

P*NAME t= TYPID; P*.NXTEL 3= NEXT;

NEXT 8= P3

ENG3

FINDSEMICOLON3

ENDS

tND »TYPEV 3

IF NO=43

THEN e»VARS

VARDECL ELSE ¥LC t= LC3

IF PTX >

L THEN

BEGIN ERROR(12)3 WRITE(EOL)j PRTERR;
FOR PTX t= PTX=-1 DOWNTO § DO
WRITE(Z Z,=CLASS~-ID Z,yPTLISTIPTX]«HNAME,EOL) 3
IF TEOLFLAG THEN WRITE((Z ) $CHCNT+3)3

ENDS

IF LEVEL

BEGIN IF
FOR I

= § THEN
"PARMLIST.ERRFLAG THEN
$= 0 TO FILTOP DO

WITH FILPTS{I1.FPTR+ DO

BEGIN
IF

VTIYPE®.FELTYPE = CHARPTR THEN
T 3= (3 $ = + FALENGS

® ¢ & & o o 0 & o o © o o o o & o 0o o 0o o O




~ FOR J
END ELSE

t= 1 TO ALFALENG DO PUT(PASCLGO)S oCHAR BUFFER®
IT ¢= 13 o» C/8 BIT +

PUT (PASCLLO) 5 » P=-PTR +
J = FILPTS{I1.SPEC}

IF ~(U 1

N [INPLEXT1) THEN J 8= J + 83 »EOF BIT+

J ot= (2%J + IT)*128 + 30B 3 »APPEND C/8 BIT AND MASK+

UNPACK(N
WHILE LC
IT1 1= «
APPEND(J
PASCLGO*
J t= ORD
PASCLGOr
PASCL GO+
FOR J 3=
PASCLGO?
VADDR 8=

ENDS
PARMLISTLPUMPTAB 8= LC 3

IF

LC

IC
END>
DP 3=
IF NO
S8EGIN

VvLC # LC

i= LC +
t= LCS

FALSE S
IN (4444
IF SJURRP
IF SURRP
BEGIN IF
BEGIN

AME,LCH,y1) 5 ITL 3= 7 3
HIITL) = = = DO IT1 3= ITL - 1 3
ALFALENG = IT1)*e 3
148 y VT YPE® o FELTYPE*.SIZE) §
t= J; PUT(PASCLGO) 3 ~EOF,SPEC,C/B,yLRLY
(NAME) 3 APPEND(Jy=IT1,0)3 APPEND(J,IT1,0)3
$= J3 PUT(PASCLGO)S » LFN ¢ -
= VADDRj :
1 70 3 DO PUT(PASCLGO) 3 PFIRSTSIN,OUT
= VAUDR + VTYPE+.SIZE; PUT(PASCLGO) o LIMIT ¢
LC; LC 8= LC + 73

THEN FOR 4 3= 0 TO JMPMAX DO PUT(PASCLGO)
ELSE VLC %= LC + (JMPMAX + 1) 3

(UMPMAX + 1)3

PARMLIST.LOADPT 3= VLC3; ~LCADPTY

51 THEN »FUNCTION OR PROCEDUREV

TR # NIL THEN

TR* PROCADDR = § THEN

JMPIX > JMPMAX THEN ERROR(91) ELSE

SURRPTR* PROCADDR 3= PARMLIST.LPJMPTAB + JMPIX 3

JMPIX = JMPIX + 1 3

END
tND3

REPEAT

LL 3= NO
OLDLEV 3
LF LEVEL
INSYMBOL
IF NO #

SBEGIN ER

3 ERR 3= FALSES
= LEVELS
< MAXLEVEL THEN LEVEL 8= LEVEL + 1 ELSE ERROR(786)}
H
1 THEN
ROR(11) 35 LEVEL 8= OLDLEV; GOTO 1 ENDS

LC1 3= LC3 SRCHREC(NEXT);

IF CTPTR
IF CTPTR
BEGIN ER
IF CTPTR
BEGIN NE
WITH
BEGIN
PR
PR
ENDS
DISPL
NEXT
INSYM
IF LL
BEGIN
BE
iF
IF
BE

BEGIN SEARCH-’L ) = . [ Ba i et B C e aenanat e D Y

# NIL THEN

*+.KLASS # PROC THEN
ROR(8) 5 CTPTR 3= NIL END;

= NIL THEN » UNDECLARED PROCEDURE +
W(PROGPTR,PROC) 3
PROCPTRt DO

NAME 3= AVALS$ NXTEL 8= NEXT3 KLASS 3= PROC:
OCTYPE 3= PROCPTR; PROCKIND 8= ACTUALS '
OCLEVEL 2= LEVEL - 13

AYLTOP1.FNAME 2= PROCPTR}
3= NIL 3
BOL 3
= 44 THEN o FUNCTION +
IF NO # 9 THEN ERROR(29) ELSE
GIN LC 3= 3 3 INSYMBOL 3 FORMPARM END 3
ERR THEN PROCPTR*.PROCTYPE 3= NILS
NO = 10 THEN
GIN INSYMBOL S
IF NO # 19 THEN ERROR{18) ELSE INSYMBOL}S
IF NO # 1 THEN
BEGIN ERROR(11) ;5 SKIP(49);3
PROGPTR?r . PROCTYPE 8= NIL;}
END ELSE

® © © & & & & 0 & 0 0 0 0 0 0 0 0 0 0o 0o 0o O




IF CTPTR # NIL THEN
BEGIN IF CTPTR+.KLASS # TYPES THEN
BoOIN eERRUR(93) 5 CTPTR 8= NIL END ELSE
IF CTPTR*.FORM > POWER THEN
BEGIN ERROR(93) 3 CTPTR $= NIL END 3
END ELSE ERROR(12) 3
PROCPTR* .,PROCTYPE 3= CTPTR }
INSYMBOL 3
END S
END #NC = 10#3 ‘
END o» FUNCTION ¢ ELSE » PROCEDURE +
BEGIN LLE 3= 3 3
IF NO = 9 THEN » PARMLIST +
SEGIN INSYMBOLS FORMPARM;
IF ERR THEN PROCPTR*.PROCTYPE 3= NIL}
IF NO = 40 THEN INSYMBOL}
END #NO = 943
END »PROCEDURE¢S
IF NO % 16 THEN
BEGIN PROCPTR*.PROCTYPE 1= NIL;
ERROR(58)3 SKIP(16)}
END ELSE INSYMBOLS
FROCPTR? ,FORMALS t= NEXTS
IF (NO=1) A {AVAL=ZFORWARDZ) THEN
BEGIN NEXT $= PROCPTR}
IF JMPIX > JMPMAX THEN ERROR{91) ELSE
BEGIN PROCPTR*.PROCADDR 8=
PARMLIST.LPUMPTAB + JUMPIX 3
JMPIX 2= JUMPIX + 1 3
END 3%
PROCPTR? SEGSIZE 8= -LC3
» SEGSIZE < £ SIGNIFIES FORWARD-DECLARATION +
INSYMBOL 3
END ELSE
BEGIN TOP $= LEVEL + 13
WITH OISPLAYLTOP] DO
SEGIN FNAME 8= NEXTS OCCUR t= 3LOCK END;
PROCPTR* ,PROCADDR 3= {03
NEW(LFIRSTENTRY,,DUMMYCLASS) 3
BODY{PROCPTR»LFIRSTENTRY) 3
END?S
END p» NEW PROC ¢ ELSE o PROC ID ALREADY DECLARED +
BEGIN
IF CTPTR®.SEGSIZE 2 § THEN » PREV. DECL NOT FORWARD
ERROR(16) 3
INSYMBOL 3
IF NO = 9 THEN o IGNORE PARM-LIST +
B8EGIN ERROR{(23) 3
REPEAT SKIP{1D)
IF NO IN [16,41,43,44945) THEN INSYMBOLS
UNTIL TONO IN {16,5,41,43,44,4451);
IF NO # 10 THEN ERROR(9) ELSE INSYMBOLS
END3
IF NO = 15 THEN SKIP{186)3
IF NO #£ 1€ THEN ERROR(58) ELSE INSYMBOL}
IF {NO=1) A (AVAL=ZFORWARD=Z) THEN »AGAIN FORHWARD¢
INSYMBOL ELSE
BEGIN
PROCPTR 1= CTPTR:
WITH PROCPTR® DO
BEGIN LC 8= =-SEGSIZES] NEXT 3= FORMALS END3
TOP 2= LEVEL + 13
WITH DISPLAYITOP] DO
BEGIN FNAME $= NEXT3 OCCUR t= BLOCK ENO3
NEW(LFIRSTENTRY,DUMMYCLASS) 3

_ BODY (PROCPTRLLFIRSTENTRY) 3

L 4




|
i

| ‘

END »NOT FORWARD#S
END » OLD PROCEDURE
C 8= LC13
LEVEL 3= OLDLEVS
FINDSEMICOL ONg
UNTIL T(NO IN (L4 ,45)) 3
END » FUNCTION OR PROGCEDURE
DISPLAYI[TOPY.FNAME 8= NEXT;
IF NO#21 THEN
BEGIN ERROR(24)3 SKIP(493)
WHILE NO IN [16,22] DO
BEGIN INSYMBOLS
SKIP(49)
END 3

e

Vo3

IF NO IN [37,40,41,43944,45] THEN GOTO 13

END ELSE

IF SURRPTR = NIL THEN PARMLI

WITH SURRFTR+ DO

BEGIN IF PROCADDR # 0 THEN
BEGIN 1 t= IC § APPENDI(I,

JMPTABIPROGCADDR - PARM

END 3
PROCADDR 8= IC

END 3§

N $= NEXT 3 ERR $= FALSE 3

WHILE N # NIL DO

STLENTRYPT s= IC ELSE

30,EQUMP) 3
LIST.LPJMPTAB] = I

IF N*+KLASS # PROC THEN N t= NIL ELSE

BEGIN IF Nt SEGSIZE < 0 T
BEGIN IF "ERR THEN
BEGIN ERROR(12) ;5 W
WRITE(Z PROCEDUREZ,
£ND 3
N 3= N*NXTEL 3
END o IF, WHILE+ 3

HEN »FORWARD, NO REAL DECLARATION+

RITE(ECL) 3 PRTERR END 3§
= S9N+ NAME,EOQL) 3

IF ERR THEN IF TEOLFLAG THEN WRITE({(= =Z)3CHCNT+8) 3

IF "PARMLISTLERRFLAG THEN OU
ENTERBODY)

COMPSTAT 3

LEAVEBODY 3

IF SURRPTR # NIL THEN SURRPT
NEW (P, DUMMYCLASS)

IF P > MAXCTP THEN MAXCTP 3=
RESET(FIRSTENTRY) 3

TOP 8= LEVEL] NEXT 3= DISPL

END » BODY ¢ 3

» M AIN PROGRAM
BEGIN

» INITIALIZE CONTEXT-TABLE #
NEWINILPTR,y TYPES,POINTER) 3 T
WITH NILPTR+ DO
BEGIN NAME 3= BLANK3 NXTEL =
SIZE $= 03 FORM 3= POINTER}
END3S
NEXT $= NIL 3
FOR IT t¢= 41 70 12 DO P WEOR,
BEGIN NEW(PT,PROC) »UNPACK)
WITH PT+ DO
BEGIN NAME t= INITNAMIIT~21}
PROCTYPE 8= PTJ FORMALS
PROCADDR 3= 0 3§ PROCLEVEL
PROCKIND 3= ACTUALS
END3  NEXT $= PT3

TPMD(SURRPTR) 3

R*.SEGSIZE 3= LC3
P3

AY[TOPl.FNAME S

YPE OF NILv

NIL; KLASS t= TYPESS
DOMAIN 8= NILj; ELTYPE 3= NIL3

GET,y PUT, RESET, REWRITE, PACKV
INSERT, APPEND, READ, WRITE, ALLOC+

NXTEL $= NEXT; KLASS t= PROC#
$= NILS
t= { 3 SEGSIZE t= IT

.




END3S

FOR IT $¢= 1 T0 9 DO
BEGIN NEW(PT,PROC) 3 *QU0y INTy CHRy EOFy ABSy SWURy TRUNGCy ¢

WITH PT+ DO

BEGIN NAME

»PRED, SUCC+
t= INITNAM{IT#1013 NXTEL 8= NEXT3 KLASS 8= PROC}

PROCTYPE 3= NILPTRS FORMALS $= NIL;
PROCADDR $= 0 5 PROCLEVEL 8= 0 3§ SEGSIZE 3= IT 3

PROCKIND

ENDS NEXT
END3

$= ACTUALS
1= PT3

NEW(CTPTR, TYPESHFILES)S PTEXT#

WITH CTPTR* DO

BEGIN NAME 3=

=TEXT=3 NXTEL 8= NEXT3 KLASS &= TYPES)

SIZE 3= 5133 FORM t= FILES}
END3 FILPTSI11.PTR 8= CTPTR;

NEXT 3= CTPTR

[}
H

FOR IT 8= 22 TO 23 DO
BEGIN NEW{(PT,VARS) S » INPUT, OUTPUT+

WITH PT+ DO

BEGIN NAME $= INITNAMCITI3 NXTEL $= NEXT3 KLASS t= VARSS
VIYPE 8= CTPTR3 VKIND t= ACTUAL;
IF IT = 22 THEN
VADDR 8= INPT ELSE VADDR t= OUTPT 3
VLEVEL 3= 33
END3 NEXT 8= PT3

END3.

WITH ALFAPTR<
BEGIN NAME 8=

SIZE 3= 13
BITSIZE 1=
END3

 NEW(ALFAPTR,TYPES,SYMBOLIC)} sALFAV

0o

INITNAMI24135 NXTEL 8= NEXT3; KLASS 3= TYPESS
FORM 8= SYM3DLIC3 FCONST %= NILj; PHWSET 3= NILj
WORDLENGTH 3

NEW(REALPTR,TYPES,SYMBOLIC) 3 »REAL ¢

WITH REALPTR+
BEGIN NAME 8=

SIZE &= 13
BITSIZE 1=
END3

Do

INITNAMI2513F NXTEL 8= ALFAPTR3 KLASS t= TYPESS
FORM 3= SYMBOLIC3; FCONST 8= NIL; PWSET &= NIL3
WORDLENGTH}S

NEW(CHARPTR,TYPES,SYMBOLIC) 3 PCHARYV

WITH CHARPTR®
BEGIN NAME 3=

SIZE 1= 13
ENDS
NEW(PT,KONST) 3

WITH PT+ DO
BEGIN NAME ¢
CONTYPE ¢

#ou

bo
INITNAMIZ26]1S NXTEL 3= REALPTRS; KLASS 3
FORM &= SYM3OLIC; B3ITSIZE = 63

]

TYPES;

i

{’E; ¥

BLANK3 NXTEL 3= NILJ] KLASS t= KONST3
CHARPTR}

VALUES %= 633 SUCC 3= NIL;
END3 CHARPTR*+FCONST 3= PT3
NEW{(BOOLPTR,TYPES,SYMBOLIC) 3 »BOCLEAN®

WITH BOOLPTR®
BEGIN NAME 8=
SIZE 3= 13
END3 ’
NEW{PT,KONST) 3
WITH PT» DO
BEGIN NAME 3=

Do
INITNAMI27313 NXTEL t= CHARPTRS KLASS = TYPESS
FORM 3= SYMBOLIC3; BITSIZE 3= 13 ,

PEOL W

INITNAMI2013 NXTEL t= BOOLPTR;

KLASS 3= KONST; CONTYPE 3= CHARPTR}S

VALUES 3= §
END 3

5 SUCC 3= NIL 2

NEXT 3= PT3 CTPTR $= NIL;
FOR IT ¢= 0 70 1 DO
BEGIN NEW(PT,KONST)3 »FALSE, TRUEW

WITH PT+ DO

BEGIN NAME

t= INITNAM{IT+28135 NXTEL 8= NEXT;S

KLASS 3= KONST3 CONTYPE 3= 300LPTR}

e

. o E |
® © 0 © o o & & & © o o 0o o o o o o o 0o O }




VALUES 3= IT} SUCC = CTPTR}

ENDY CTPTR 8= PT$ NEXT t= PT}
ENDS
BOOLPTR*«FCONST 8= NEXT;
NEWUINTPTR, TYPES,NUMERIC) 3 P INTEGER ¥

WITH INTPTR* DO

BEGIN NAME 8= INITNAMI{3013 NXTEL $= NEXT;
SIZE 3= 1 5 FORM 2= NUMERIC 3
MIN $= 7777450000800000050083
BITS 4= WORDLENGTHS

END3 PREDEFP 3= INTPTRS

FOR IT $¢= 1 T0 2 DO

BEGIN NEW(PT,TYPES,POKWER) } rPOWERSET CHAR,

KLASS t= TYPESS

MAX 8= 377777777777777733

FOWERSET B0O0LEANV

WITH PT+ DO
BEGIN NAME $= BLANK3 NXTEL %= NILS KLASS 3= TYPES;
SIZE 3= 13 FORM 3= POWER)
IF IT = 1 THEN »POWERSET BOOLEAN+
BEGIN ELSET 8= BOOLPTR3] BOOLPTR*.PWSET 8= PT3 PWBITS = 33
ENO ELSE »POWERSET CHARY
BEGIN ELSET t= CAARPTR} GHARPTR*,PWSET 3= PT}
PWBITS t= WORDLENGTHS
END3
ENDS
ENDS
NEW(UNDECPTRyVARS) 3 »TYPE OF ALL UNDECLARED ID=S+
WITH UNDECPTR* DO
BEGIN NAME #= BLANK 3§ NXTEL $= NIL 3 KLASS $= VARS j VTYPE = NIL 3
VKIND $= ACTUAL 5 VADDR 3= § 3 VLEVEL 3= 0 3
END 3
NEW(PNUMPTR, TYPES,POWER) 3 PpTYPE OF FOWERSET 0e4s58+¢
WITH PNUMPTR? DO
BEGIN NAME 8= BLANK3 NXTEL 3= NIL; KLASS 8= TYPESS
SIZE 3= 13 FORM t= POWER; ELSET 3= INTPTR; PWBITS t= WORDLENGTH}
END3S
NEW(LAMPTR,TYPES,POHER) 3 »TYPE OF [ 1+
WITH LAMPTR?* 0O
BEGIN NAMc 8= BLANK3 NXTEL $= NIL; KLASS 3= TYPESS
SIZE $¢= 13 FORM 2= POWERS; ELSET 8= NIL3 PWBITS t= 03
END3S
NEW(CTPTR,VARS) 3 »TYPE OF PARAM OF EXTERNAL PROCEDURES®
WITH CTPTR+ DO
BEGIN NAME 3= BLANK 3 NXTEL 3= NIL KLASS 3= VARS 3

’
VKIND 3= ACTUAL}

VIYPE &= REALPTR3
VADOR 3= 33 VLEVEL 2= §3
END 3

NEXT 3= INTPTR 3

NEW(PT,KONST) 3

WITH PT* DO

BEGIN NAME t=
CONTYPE
SUCC =

END 3

NEXT 3= PT 3

FOR IT 8= 32 70 37 DO

»ALFALENGY

INITNAM{21] 3 NXTEL 8= NEXT 3
3= INTPTR § VALUES 3= 10 3
NIL

KLASS 3= KONST 3

BEGIN NEW(PT,PROC) 3 »SINy COS, EXPy, LN, SQRT, ARCTAN¢
WITH PT* DO
BEGIN NAME t= INITNAMCIT] 3 NXTEL 8= NEXT

KLASS 3= PROC 3 PROCTYPE 3= REALPTR 3

PROCKIND 2= ACTUAL 3 PROCLEVEL 3= 0 ;3
FORMALS 8= CTPTR; PROCADDR 3= IT + 533
IF IT <€ 33 THEN SEGSIZE
END 3
NEXT 3= PT
END 3

EXTPTR $t= NEXT 3

FILPTS{11.PTR2FELTYPE 8= CHARPTRS

$= 0 ELSE SEGSIZE 3= IT - 33 3
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’

FOR IT t= v TU 3 UU PARMLIST.ERRNRS[IT) 8=

ERRINX 3= 03 EOLFLAG 3= FALSE; CHCNT 3=

PARMLIST.ERRFLAG t= FALSE 3

DOP 3= TRUE§ PRCOOE 3= FALSES

PMCTR ¢= u3 LASTLINK 8= 35 e»FOR PMDFILEY

ASSCHECK 3= TRUE 3§ INXCHECK t= TRUE § DIVCHECK 3= TRUE 3

STOFLCHECK 8= TRUE 5 ROUNDING t= TRUE 3

KK t= ALFALENGS FILTOP 3= =135 JMPIX 3= 0; CEXTABIX 3= 0

PTX $= 03§ CHNIX 1= 1§ BeDPL 3= 33

FOR IT 8= 1 TO UNDMAX-1 DO UNDLABIIT].SUCC t= IT + 1 §

UNDLABIUNDMAX] SUCC t= 0 3

IC $= PARMLISTLICG + 1 3

MAXCTP t= LAMPTR}

PARMLISTWeXTFLAGS 8= [ 1 3

WITH DISPLAY[L]) DO

BEGIN FNAME 8= EXTPTR 3 OCCUR 3= 8LOCK END 3

ND 8= {3 LC 3= ICj

CH $= INPUT*3] WRITE(z Z4LC ¢ 6 0CTy= =,CH)}

INSYMBOL 3

REPEAT
DISPLAY{1).FNAME 3= NIL; ODISPLAY[11.0CCUR 8= BLOCKS;
TOP 2= 13 LEVEL t= 0§35 NEXT 3= NILS
NEW(PT,DUMMYCLASS); LC 3= IC 5 PFTOP t= =13

PEREFE XL ENELBFELRRER

* *
*y BODY(NILJPT)3 »* COMPILE USER PROGRAM
» »

T I TIFTR LTS T

IF (LEVEL = B)A(NO £ 17) THEN ERROR(54)
UNTIL NO = 47 o « + 3
IF TEOLFLAG THEN
REPEAT GETU{INPUT); WRITE(INPUT®) UNTIL INPUTe = EOL;
IF ERRINX » {§ THEN PRTERR}
IF PRCODE THEN PRJMPTABS
PMDFILE® PKIND $= PROCDRS PMDFILE+.COUNT 3= LASTLINK)
PUT(PMDFILE)S »LINK TO MAIN PROGRAM ENTRYWY
WRITE(EOL) 3
PARMLISTLLIMCODE = IC 3

® ¢ o o & o © ¢ & o 6 o o o o o o & o o o (O~

END .
IDENT SINCOS
ENTRY SIN
ENTRY CoS
8182 BSS 1 PASCAL
SIN SB7 8 PASCAL
EQ SINCOS PASCAL
CcosS Sa7 1 PASCAL
SINCOS SA7 - B+l STORE RETURN ADDRESS PASCAL
: MX1 L2 PASCAL
SX6 B1 ’ PASCAL
3X6 =-X1*X6 PASCAL
L X6 18 PASCAL
SXi B2 PASCAL
BX& -X1*X{ PASCAL
BX6 X6 +X0 PASCAL
SA6 B182 PASCAL
PASCAL
PASCAL
SA3 Bo+3 GET ARGUMENT PASCAL
SA2 THOPI PASCAL
OR X3,ERR2
ID X35 ERR3

F X7 X3¥X2 N = ARG*2/PT




NRR

SINE

MXu
SBi
PX2
FXiq
D Xo
RXu
NX1
BX56
IXy
SAZ2
£Q

FX7
SA4
ZR

F X6
DXS5
Dx2
N X6
Fx7
F X2
SX1
FX2
IXU
MX5
BX7
RX6
S 87
NX3
SXb
F XL
Lx6
PL

SA1
FX7
SA2
FX4
F X5
SA3
F X6
SAk
FX1
FX6
F X2
SA3
FX6
SA4
F X6
F XU
SAS
FX7
FX6
RXG
JP

Sa1
F X6
SA2
Fx7
FX5
SAL
SA2
FX6
FXk
FX5
SA2
F X5

¢

i

X4
X2+X7
X2+X7
X4+X6
B2yXD
X2=XB8
X2+X6
A2+81
B2y8% yERRL

Xi*X2
A2+B1
X6 4y NRR
X3=X7
X2*X1
X3=K7
BiyXb
Xi*X1
X2=X5
B7
X2=X7
XE+X1
58
-X5*X{
X6+X2
X7

B yXb
B7
X3¥x3
59
X6, SINE
A4+B1
XO*XE
Ai1+81
X3*X1
X2*X7
A2+B1
X&4+X3
A3+31
XG*X 3
Xo+X5
X6¥X7
As+31
X1+X3
A3+81
X2+Xo
XE*¥X 4
A4+81
Xo*X7
X7 +X{
X6+X5
CONT
S5
X1*XG
Al1+81
X0*Xg
X2+X6
A2+B1 .
A1+81
X5%X7
X1*X§
X6+X2
A2+81
X5+% i

«GET MASK = 2004u0uu000000000CGCOB

L]

+ROUNDED N IN X§g
+NORMALIZE N FOR RANGE REDUCTION
oN IN INTEGER FORMAT
+MAKE INTEGER POSITIVE
«PI/2=U
+JUMP IF ARG TOO LARGE
PASCAL
oN¥(PI/2=U)J = H1
JPIZ2~-L
+N=C,y NO RANGE REDUCTION NECESSAR
« {ARG=H1) U
N¥{PI/2=-U)L = H2
+ (ARG-H1) L
N¥(PI/72-L)U
.
oK TO X1
+«LOW ORDER TERMS
N + K + 2%%¥58,,45 o06Te 8
e X6==3
o K = (N+KIMOD4
+FINAL REDUCED ARG= X
«K BACK TO 37 PASCAL
. NORMALIZED
K TO Xb PASCAL
e 2=X*X
+K = 0,2 USE SINE EVALUATION
«C5
o Z¥%2
«CH
«C5%7
oCO¥Z**2
oCh
«C5*Z+C4
+C3
«03%2Z
«CO*Z*Z+C5*Z24C4 = ( 1)
o ( 1 )¥Z¥¥2
C2
«C3*Z + C2
«C1
ol 1 )Z*¥*¥2+4C3¥Z+C2 = ( 2 )
oC1%2
«CO
o 2 YHZ¥¥2
o{ 2 )Z%%¥2 + C1%2
+C3 + REST OF SERIES
+DONE WITH COSINE SERIES
¢S5
«S5¥%Z
*» S4
o Z¥%2
e S5*Z+S4
+S3 '
+S2
o (SB*Z4+354)¥72%%2
+S3*%2Z
+ (S5%Z+354)Z%%2 + S2
e S1
o {SE* 2454 ) Z**24+52483%7Z = { 3)

%ooooaoooooooooobooco.




FX7 X5%X7 o 3 )¥Z¥x2
C ) FX. X2¥X { 517 ®
SAL Ac+131 ¢ SO
F X4 XD +X7 .
® RX5 Xi4+X1 . @
RXy X3%XS FINAL SINE TERM
CONT SX3 B1-87 e 1=K PASCAL
® AX3 2 «SIGN (1=K) ®
BX6 X0 =X 3
PASCAL
® exIT SA1 B1B2 PASCAL ®
s32 X1 PASCAL
AX1 18 PASCAL
® SB1 X1 PASCAL ®
PASCAL
SA6 B6+2 STORE RESULT PASCAL
® SA1 B6+1 RETURN ADORESS PASCAL ®
SB7 X1 PASCAL
JpP B7 PASCAL
® ERR2 SXi MESG2 PASCAL @
EQ ERR PASCAL
ERR3 SXi MESG 3 PASCAL
® EQ ERR PASCAL ®
ERR1 SXG MES51 PASCAL
ERR SA1 36+1 RETURN ADDRESS PASCAL
® EQ 1778 RETURN TO MONITOR PASCAL ®
MESG1 DIS 4% ARG TOO LARGE, ACCURACY LCST=
MESG2 0IS »=* INFINITE ARGUMENTS
® MESG3 BIS s=* INDEF ARGUMENTZ o
THOPI DATA 174750574603334471048
DCSC1 DATA 172062207732504205508
® ocsce DATA 164060432304614612138 @
cs5 DATA 610533010145240166178
cé DATA 166343341433441636078
® cu DATA 170064006373751364573 ®
c3 DATA 607122372237234231258
c2 DATA 171352525252525234678
® < DATA 60610£000000000000048 ®
co DATA 17177777777 7777777778
S5 DATA 6111127 06631124763518
® s DATA 167556165342016175738 @
S3 DATA 6G7413771435343577348
s2 DATA 1711421 04210410041428
® si DATA 6U6225252525252553428 o
S3 DATA 174777777777777777768
END
@ IDENT EXP o
ENTRY EXP
SAVEB1  BSS 1 PASCAL ;
® =xp SA7 B6+1 SAVE RETURN ADDRESS PASCAL ®
SX6 B1 PASCAL
SAB SAVE31 PASCAL
° : PASCAL ®
SA3 B6+3 GET ARGUMENT X PASCAL
PASCAL
® MXG 0 @
SA1 XMAX GET XMAX
SB1 1
® OR X3, ERR2 TEST FOR BAD ARG ®
10 X3y ERR3
SAS A1+B1 GET XMIN .
® FX7 X1=-X3 XMAX=X @
SAZ AS+B1 GET LOG2(E)
FX1i X3-X5 X=XMIN
® PXi X4 @
BX7 X7=X1 SIGN OF (XMAX=X)* (X=XMIN) ;




LFX6  X2¥*X3 X*¥LOG2(E)

G X7 9EXTR TEST FOR ARG OUT OF (XMIN,XMAX) RANGE
Fxr? X4+Xb
DXo X4+X6
PASCAL
RX7 X7+Xb oN IS NOW AN INTEGER WITH A 2030 EXPON
NX® B879X7 +NORMALIZE N FOR RANGE REDUCTION PASCAL
SAy A2+B1 +LOG(2) UPPER
SAab At+B1 +L0G(2) LOWER
F Xy Xo*¥X 4 oN¥LOG(2) UPPER
FX1 X6*X5 oN*¥LOG(2) LOWER
F X6 X3=X0 .
N X2 BiyX6 N
DX3 X3=X{ .
FX1 X3-X1 .
FX3 X2+X1
NX Bid,X3 +FINAL WALUE OF X
SB7 X7 +PICK UP N PASCAL
RX7 X3*X0
SA1L AS5+81 eC1=420,.0
SAZ Al+31 +C0=15120.0
FXb X1¥X7 «C1*Z
FX5 X7*X7 W 2¥¥2
RX3 Xo+X2 «C1*%Z + C3
SA1 AZ2+B1 +C3=28.40
F X6 X1*#X7 «C3%2Z
RX3 X3+X5 «C1*¥Z + C0 + 2*%Z = B
SA2 A1+B1 e C4=2520.10
F X5 XO*¥X3 « X*8
RX2 X6+X2 oC4 + C3*2
F Xi X7*X2 o Z*T
FX1 X3+X3 2 2%8
RXB X1=X5 «2%B - X*B
RX1 Xo+X4 o Z¥T + 2%8 - X*B = DENOM
NX1 B0yX1
R X7 Xg/7X1 +TERML = X/DENOM
RX4& X5=X4 «X*¥B = Z*T = TERMZ
RX5 X7*X4L oQ = TERMI*TERMZ
SA1 A2+B1 2 LOAD 1.0
FX2 X1+X0
DX3 X1+XG0
NX2 B0 4X2
FXi X2+X5
ODX7 X2+X5
RX7 X3+X7
RX6 Xb+X7
uxz 814X%X6 PASCAL
sS87 B7+B1 PASCAL
PX® B74%X6 PASCAL
PASCAL
EXIT SA1 SAVEB1 PASCAL
SB1 X1 PASCAL
PASCAL
SAb B6+2 STORE RESULT PASCAL
SA1 B86+1 RETURN ADDRESS PASCAL
S387 X1 PASCAL
JP B7 PASCAL
PASCAL
EXTR SXo 84 PASCAL
NG X39EXIT RETURN WITH ZERO IF X < XMIN PASCAL
S Xy MESG1 PASCAL
EQ ER PASCAL
ERR2 SXg MESG2 PASCAL
EQ ER PASCAL
ERR3 SXg MESG3 PASCAL

ER SAL B6+1 RETURN ADDRESS PASCAL




MESGL
MESG2
MESG3
XMAX
XMIN
LOG2E
LOG2U
LOG2L
c1

Co

c3

C4
ONE

B1B2
LN

[
-

EQ

Ols
DIS
DIS
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
END
IDENT
ENTRY
BSS
SA7
MX1
S X6
BXb
L X6
SXi
BX{
BX6
SAb

SA1

SA2
Uxs
ZR

OR

1D

NG

sSB7
SB1
IXo
NG

SB7
P X7
SA5
FX{
NX2
DX3
RX3
RX2
RX%E
FX7
SAL
SA2
SA3
F X6
FX5
FX1
FX6
FX&4
SAZ
FX1i
FX3
FX1i
N X4
FXb
SA2

1778 RETURN TO MONITOR

y=* ARb TUO LARGEy FLOATING OVERFLOWZ

9=* INFINITE ARGUMENT:Z
9s=* INDEF ARGUMENT:Z
7T41.67

-675.82
1724356125073122561308
174754271327757500008
16536717363257117G6738

420.0

151240.9

23,0
- 2520 .0

1.0

LN

LN

1

Be+1 SAVE RETURN ADDRESS
L2

B1

-X1*X6

18

B2

-X1*X{

X6+X0

8132

B6+3 ARGUMENT

SQ2 o 1olblbheea®2e47
B2yX1 N

X1,ERRL

X1,ERR3

X15ERR%

X1,ERR2

-47 ¢« TRY K== 47

i

X7=X2 N

X63b6L N

B7=-B1 +NEED K = =48
B7 9 X7 +FORM W = 2.K*C
AZ2+31 +LOAD 1.0
X?-XS Q(W‘ioﬁ)

By XU

X7=X5

X2+X§

X7+X5

X3/7%2

X3*X9 o I=T*T

AS5+31 +DD

Al+81 + D1

A2+B1 .02

X7T¥X2 + Z¥01

X7*X7 1%

X1+X6 «D0 + Z*D1
X5%X 3 D2%Z2*Z

X5*¥X7 o Z¥*3

A3+31 | .03

X1+X6 «B0 + D1*¥Z + D2%Z%Z
Xu*X2 o3%72**3
X1+X3 + TOTAL DENOMINATOR
BUsX1

X07Xi

A2+31 + C1

PASCAL

PASCAL

PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL

PASCAL

PASCAL

PASCAL
PASCAL




EXIT

ERR1
ERR2
ERR3

ERRL
ER

MESG1
MESGZ2
MESG3
MESG4
SQ2
ONE
00

D1

D2

B3
Ci1

LOGEZ

81B2
SART

SAi
FX7
FXx»
FX3
FX§
F X4
SX3
FX4
PX1i
FX7
NX5
SA3
Saz
FXo6
F X4
FXi
DX5
N X4
RX5
RX5
RX5
NXb6

SA1
SB82
AX1
S8t
SA®
Sai
SB7
JP

SXu
EQ
SXi
EQ
SX&
EQ
SX3
SA1
EQ

DIS
DIS
pIs
DIS
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
END
IDENT
ENTRY
BSS
SA7
MXi
SX6
BX6
LX®
S Xy

A2+B1 +C2

X7*¥X2 o C1*Z
X1¥X5 (2222
X3+X3 W 2¥C3¥Z¥*3
XG+X0 o 2*T

X7+X3 +ADD C1*2Z
B2-87

X4+X5 +ADD (C2%2+%2
X3

X6*¥X4 +FINAL TERM OF @
BOyX1

A1+B1 LOG(24,8)
A3+B1

X5%X3

X0=X7

X5%X2

X{J=X7

BlyX4

X4+X5

X5+X1

X5+¢X6

BZ4X5

8182

X1

i8

X1

B6+2 STORE RESULT
Bo+i . RETURN ADDRESS
X1

B7

MESG1

ER

MESG2

ER

MESG 3

ER

MESG4

Bo+i RETURN ADDRESS
1778 JUMP TO MONITCR

sy=* ZERO ARGUMENT=

y=* NEGATIVE ARGUMENT=
s=* INFINITE ARGUMENT:=
s=* INDEF ARGUMENT=
55202363147747368

1.0

13395.0
684210304565563040338
173545253263470042018
-230+45131303939808937
604311667777777767728
173451527615552676278
1717542710277575000¢C8
1653071736325711000¢8

SQRT

SQRT

1

86+1 SAVE RETURN ADDRESS
42

B1

-X1¥ X6

i8

B2

PASCAL

PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL

PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL

ey NS W L e e e e

i




RETURN

oK
ERR1
ERRZ2
ERR3
ERR

MESG1
MESG?2
MESG 3

BXu

BXb
SAo

SAL

ZR

NG

SB1
s82
SA5
OR

ID

PX7
SAL
FXD
uxs
SX3
FX2
AXE
IX5
FXl
IX3
SAS
SB82
FX5
FX3
UXxe
:H
PX6
NX3
FX2
FX5
FX7
FX7
FX3
FX7
F XD
SAS
NX3

. F X2

FX3
FXo6

SA1
S82
AX1
SB1
SAb
SAL
S87
JP

SX&
EQ
SXy
EQ
SXg
EQ
SXU
SA1
EQ

0IS
DIs
DIS

-X1*X{

X6+X{

8182

B6+3 GET ARGUMENT

X1,0K

X1,ERRL

1

-48

CA «LOAD CA

X1,ERR2

X1,ERR3

B2yX1 o H*¥2(=48)

A5+31 +LOAD C3

X5*X7 eCA*HW

B7?9X1 +PICK OFF N=48 AND COEFFICIENT OF #
B7-82 o N=48 =(=48) = N = 2¥K + R
X&+XD «CA¥W + CB8 = INITIAL GUESS
X3,81 K = N/2

X3=X6 o N=K

X2¥X2 +B*B

X5=Xb eN=K=K = R

X3+TWOR LOAD 2.,**¥{(R/72)*2(~-1)

X6 +B2 = K

X4+X7 +B¥B + M

X2*X4 «B*¥(B¥B + W) = DENOM

B7 9X5 N

B2+87 « INCORPORATE K INTO EXPONENT
B24X6 e 2(K)*¥2(R/2)%2(~1)

B0, X3

X6/%3 « (2(K)*2(R/72)%2(~1) ) /7DENOM = TERM1
XG*¥X3 «(B*¥B + W)**2

X7+X7 o 2%H

X7 +X7 s 4¥H

X7*X4 «4*¥W¥B*B

X3+X5 +NUM = (B*B+W)**¥2 + L¥W*B*P
X7*X2 + TERMI*NUM = 2%yJ

Ab+B1 +LOAD .25

Bd 4 X8

X1/X0 + ARG/ (2% U)

X5%X0 s +25%(2%Y)

X2+X3 +SUM OF ABOVE = SQRT{ARG)
BiB2

X1

18

X1

Be+2 STORE RESULT

86+l RETURN ADDRESS

X1

B?7

38

RETURN

MESG1

ERR

MESG2

ERR

MESE3

Be+1i RETURN ADDRESS

1773 JUMP TO MONITCR

»=*% NEGATIVE ARGUMENT:=
s=¥% INFINITE ARGUMENTZ

y=* INDEF ARGUMENTS

PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL

PASCAL
PASCAL

PASCAL

OF 2%* (R/2)*2

PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL




cA DATA $585785437
® o DATA 4204951283 ®
QUART DATA 171040004000 0u060LI1B
DATA +353553390593
® Tuor DATA .5 @
DATA C707106781186
END
® IDENT ATAN ®
ENTRY ATAN
8184 B8SS 1 PASCAL |
@ aran SA7 36+1 SAVE RETURN AODRESS PASCAL ®
MX1 42 PASCAL
SX6 81 PASCAL
® BX6 -X1¥X6 PASCAL ®
LX6 18 PASCAL
SXi B4 PASCAL
® BX{ -X1¥XD PASCAL ®
BX6 X6+X0 PASCAL
SAb 3134 PASCAL
® PASCAL ®
SA2 B6+3 GET ARGUMENT PASCAL
PASCAL
® SAL ONE ®
BXD X2
OR X2,ERRL TEST FOR BAD ARG
¢ SAk TANP1 LOAD TAN(PI/16) ®
1D X2, ERR2
sB1 1
® AX2 59 o
SB7 X2+7777778B SAVE SIGN IN 87
3X3 X2=X§ X3 = ABS(ARG)
® a1 FX7 X3-X1 o X=1 ®
SAS AL+B1 «SQ2=1= el seene
PL X7 yLARS «G0 TO LARG IF X oGEe 1.0
® IX7? X3=Xl «X=-TAN{(PI/16) ®
F X6 X3-X5 «X=(502-1)
SB4 B0 JFLAG = 0
® SA5 AS+B1 .LOAD TAN(3PI/16) ®
NG X7 yNRR JIF X oLT. TAN(PI/16)
PL X6yT2
® 11 FX7 X3*X4 JX*TAN(PI/16) ®
RX6 X3-X4 X=TAN(PI/16)
S84 B1 WFLAG = 1
¢ NXG BUyX6 ®
RX7 X1+X7 o 1.0 + X*TAN(PI/16)
RX3 X0 /X7 .DIVIDE TO GET R
o JP NRR ®
T2 FX7 X3%X5 «X*TAN(3PI/16)
RX6 X3-X5 X-TAN(3PI/16)
® S B4 B1+81 JFLAG=2 ®
NXE BO,X6
RX7 X1+X7 «1.0 + X*TAN(3PI/16)
® RX3 X3/X7 «DIVIDE TO GET R ®
JP NRR
Ti FX7 X3*X4 CX*TAN(PIZ16)
® F X X3+X 4 JX+TAN(PI/16) ®
S B4 B4+84 JFLAG = &4
F X6 X7-X1 CX*TAN(PI/Z16) = 1.0
® NX5 80 ,X6 . @
FX3 X5/X0 oR .
JP NRR .
® LARS SA2 A1-81 eSQ2+1= 2.141bssase o
SAS AS+31 «TAN(3PI/16)
F X0 X3=X2 e X=(5Q2+1)
® SBY4 B1+81 . ®
T3 PL X0, Tk .




NRR

ERR1

ERR2
ERR

MESG1
MESG2
SQzP1I
ONE
TANP1
sa2M1
TAN3P
033
D82

FX7
RXG
RX6
NX5
RX3
S Ba
RX
SA1
SA2
FX7
F X6
FX5
SAk4
FX1
FX2
SAS
FX6
FX1
RX6
SAZ
FX5
SA1
SAL
FX2
FX7
F Xy
SA1
FX2
FX2
RX7
RX2
SAy
SA1
NX2
RX5
N X4
RX5
NX3
Sx2
BX6

SA1
SB&
AX1
S8l
SAb
SAL
SB7
JP

SXy
EQ
SXi
SA1
EQ

DIS

DIS

DATA
DATA
DATA
DATA
DATA
DATA
DATA

X3*¥X5 « X*TAN(3PI/186)
X3+X5 .

X7=x1 o X*TAN(3SPL/16) = 1,0
BOy X6 .

X5/%8 R

B4+B1 +FLAG = 3

X3*X3 o Z = R*R

AS+81 «0B3

Al+31 «D32

X0*X0 «L¥%2

X1*Xg «DB3*2Z

X6+X2 « (DB3*Z+DB2)

A2+31 « D31

X4*XQ «DB1¥Z

X5*X7 o« ( )®Z2¥¥2

AL+B81 . DB1

X2+X1

X6+X5 +TOTAL DENOMINATOR
X3/%1 +R/DENOM

A5+B1 +«DA3

X2¥X0 +DA3*Z

A2+31 «DA2

A1+B1 »DA1

X5+X1 o (DA3*Z+DA2) = ( 2)
X7*X2 o 2)%72%%2

Xu¥X 0 e DAL*Z

A4+B1 +«DALD

X7+X0 o 2)%I**2 &+ DALXZ
X1i+X2 +DA0 + ABOVE

X6*X2 +REST OF SERIES
X3=X7 +ATAN(R)

CORj +B4 +LOAD CORRECTION TERM 1
AG+5 +LOAD CORRECTION TERM 2
BO X2 .

XZ2+X4 .

B0y X5 .

Xa+X1 .

B yX5 N

B7-80

X3=-X2 +SIGN(ARG)I*ATAN(ABS(ARG)
B1iB4

X1

18

X1

B6+2 STORE RESULT

Bo+1 RETURN ADDRESS

X1 ~

B7

MESG1

ERR

MESS2

B6+1 RETURN ADDRESS
1778 JUMP TO MONITCR

y=*¥ INFINITE ARGUMENTSZ
s=* INDEF ARGUMENTZ=
2414213

1.9
171562727657005246138
414213
171752606701253377158
1735517402577404510128
174357601646644611268

D81 __DATA 1741647657353561 34248

PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL
PASCAL




DB

DA3
DA2
DAl
DAG
CORD

CHLOCK
«FQCLGK

T. FQCLCK
DELAY
MA X

Cs LOWER
C.UPPER

ADX

IFAL
IFAZ
IFA3
IFA3
FA3

IFA2
IFAL

IFAY
IFAY

IFA2
IFA1

LoX

IFL
IFL2

DATA
DATA
UATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
DATA
END
IDENT
PERIPH
TITLE
SST
PXAB
DUMPX

174140773700000000068 -

173541156432176501023
173754176321750231158
173753772377777777708
165075445145041013148
U.0

1630600000000000000608B
171562207732504205508
171676651721225247028
171753766737233564738
.0

1715622477325042055C8B
171662207732504205518
171676651721225247038
171753766737233564748

FQC yC. PPFWA

Fac - FREQUENC
OPSYN NIL
OPSYN NIL

SYMBOL DEFINITION

EQU
EQU

EQuU
EQu
EQU
zQu
EQu

MACROS

MACRO
LOCAL
SET
IFNE
IFST
IFLE
ADN
ELSE
ADC
ENDIF

ELSE
IFGE
SBN
ELSE
ADC
ENDIF
ENDIF
ENDIF
ENDM

MACRO
LOCAL
SET
IFGE

IFLE

H
IR

20438
20000
1620

3,C
C»y0
Cy778

C)'??B
-C

O X O Xx

o
N @
N
w

Y COUNTER

LOCK BYTE

LOCK WORD (CHANNEL CHLOCK?
5 SEC DELAY IF LOCKED 0UT
MAX NB OF COUNTERS

LOWER BOUNDARY

UPPER BSOUNDARY

ADD CONSTANT

LOAD CONSTANT




LON c

IFL2 ELSE
LUG G
IFL2 ENDIF
IFL ELSE ,
IFL3 IFGE Cy=778 '
LCN -C
IFL3 ELSE
LOC c
IFL3 ENDIF
IFL ENDIF
ENDOM
LOCHM MACRO OFFSET » TABLE LOAD CM ADDRESS
LOD TABLE
L1 IFEQ TABLE, D4RA
SHN 6
L1 ELSE
L2 IFNE TABLE,D.CPAD
LPN 378
SHN 12
ADD TABLE+1
L2 ENDIF
L1 ENDIF
ADX OFFSET
ENDM
STCOD MACRO LOC STORE CM ADDRESS
STD LOC+1 “
SHN -12
STD LOC
ENDM

USAGE OF DIRECT CELLS

ORG 1
LENGTH  B8SS 1
I BSS 1 ;
PARAMS  BSS 2 ABS ADDRESS OF PARAMETERS
ADDR 3sS 2 A3S ADDRESS OF DUMP AREA
ORG DeTC45 RES FOR MTR REQUESTS
CMWRD  BSS 5 TEMP
BOUNDARY EQU CMWRD CONTAINS BOUNDARY (2, PARAM WRD)
SIZE EQU BOUNDARY CELL CONTAINING EXPONENT OF

: SEGMENT SIZE
LOKWRD BSS

5 HOLDS LOCK WORD
STAT BSS 5 CONTAINS STATUS WRD (FIRST PARAM)
PP IR 8SS 5 PP INPUT REGISTER

5

CPSTAT BSS CONTROL POINT STATUS
INITIALIZE PP

ORG C.PPFWA
FQc PPENTRY PPIR,CPSTAT

MAKE SURE THAT FQC IS ONLY USED ONCE AT ANY TIME

® © & o O ¢ @ & © & & & ¢ © o o > O o o s O

LON CHLOCK REQUEST CHANNEL

RJM ReRCH

LDX T«FQCLCK GET LOCK WORD

CRD LCKWRD

LOD LCKWRD+C.FQCLCK

PXAB LK :
ZJN FQc1 NO OTHER FQOC .

LON CHL 0CK . THERE IS ANOTHER FQC, DROP CHANNEL .




1@ © © 06 ¢ ¢ © 0o ¢ © © © o © 56 0 0 0 0 ¢ 6 O

DROP

FQC1

RJM
LDO
Cnu
L ON
CRD
LOX
STCD
LOX
RJM
LOC

RJM

LOX
RJM
LJM

LDN
STD
LDX
CWD
LDN
RJM

GET

LDD
LPN
SHN
SBO
SHN
ADD
PXAB
ADN
MJN
RJM
SBN
SHN
ADD
ADD
SHN
STCO

R+.DCH
D.PPMESL
PPIR

P« ZERD
D.T0
DELAY
DeT1
R+MTR
WMS G
ReDFM

M.DPP
R«MTR
R IDLE

i
LCKWRD+CL.FQCLCK
T.FQCLCK

LCKWRD

CHLOCK

ReOCH

PPIR+3
373

<]

DeFL

6
PPIR+4
PA

2

REQUEST FQC ANOTHER TIME

ISSUE DAYFILE MESSAGE

DROP PP

LOCK

DROP CHANNEL

PARAMETER ADDRESS AND CHECK IT

*+3 IN USER AREA

ERR

2

12
DeFL
DeRA

&
PARAMS

5T BOUNDARIES

LDCM
CRU
ADN
CRD
LouU
PXAB
LPN
ZJUN
RJM

LDCM
LMC
PXAB
STM
SHN
RAM

LOD
LPN
STD
L MC

DyPARAMS
STAT

i
S0UNDARY
STAT+4
ST

3
*+3
ERR

0 9BOUNDARY+C,UPPER
7777778

uP

BDTEST +1

=-12

BOTEST

SIZE
7
SIZE
10778

ADOD REFERENCE ADDRESS

CHECK IF LEGAL CALL
oK
GET UPPER BOUNDARY

COMPLEMENT.

INSERT IN TEST INSTRUCTION

GET EXP OF SEGM SIZE

USE 7 BITS ONLY

RESTORE
MAKE NEGATIVE SHIFT INSTR




LL1

LL2

CL

LA.A

LP

STM
STM
LMN
STM

LOO
S8D
SHN
ABD
S30
PXAB
PUN
RJM
SHN
PXAB
ST
ADX
MJN
RJM
LDO
SHN
PXAB
STH
SHN
RAM

LC

LL1
7?78
LL2

BOUNDARY +Ces JPPER
BOUNDARY +C . LOWER

12

BOUNDARY+C . UPPER+1
BOUNDARY+C+ LOWER+1

LE

*+3
ERR

*¥

L1
LENGTH
-MAX-1
*+3
ERR
LENGTH
» ¥

L2
ADDLE+1
-12
ADDLE

CLEAR COUNTERS

LDD
STD
LON
STH
STHM
SO0
PJUN

LENGTH

I

]
CNTLOW,I
CNTHIGH, I
I

CL

SET COMPLETION BIT

AOD
LDCM
PXAB
CWD

STAT+4

0 yPARAMS
SS

STAT

DIVIDE BY

ReCALL CENTRAL PROGRAM

LDX
RJUM
Udn

M RCLCP
R.MTR
LP

MONITOR LOGP

AQD
RPN
PSN
UJN

LDON
CRD
LUD
LMD
ZJN
LDD
LMD
NJUN
RPN

CMWRD
g

LA

T.CPT1
CMHRD
CMHRD+ &
0.CPAD
LALA
CMHRD+3
D.CPAD
NA

1

INSERT AT LC

POSITIVE SHIFT

COMPUTE LENGTH OF AREA

NEGATIVE
2+SI1ZE

COMPARE WITH MAXIMUM

TOO0 BIG
INS LENGTH¥2+SIZE IN TEST INSTR

START MONITORING

{34 MICROSEC)

3 MICROSEC DELAY

CHECK IF CONTROL POINT ACTIVE

CPU A IS AT THIS CTLPT

NO CPU = CTLPT NOT ACTIVE
IT=S CPU B




A

BuTesT

ADDLE

L3

LC

Lo

NA

NA .

NAG

ADC g

OV LA
PJN LD
ADC 4]
MJN L
UJN LC
LCN i
JJN LC+1

INCREASE APPROPRIATE COUNTER

CHECK IF P IS IN RANGE

UPPER INSERTED BEFORE
P2UPPER

ADD LENGTH, INSERTED BEFORE
P<LOWER

IN RANGE

OUT OF RANGE

SHN ¥ DIVIDE B8Y 2+SIZE
STO I

AOH CNTLOW 41,1

SHN -12

ZJUN LP

AOM CNTHIGH+1,T OVERFLCHW

UJN LP

PSN DELAY

PSN

UJN LB

CONTROL POINT NOT ACTIVE

LDCM WeCPSTAT,D.CPAD GET STATUS

CRU CPSTAT

LDD CPSTAT#C.CPEF CHECK ERROR FLAG
PXAB EF

ZJN *+3

LJM DROP1 DROP IF NONZERO
LOD CPSTAT+C.CPSM CHECK MOVE REQUEST
PXASB MF

NJUN NA. MOVE

LDCH 7 ,PARAMS

PXAB PA

CRD STAT GET STATUS WORD
UJN NA1

LON M«PAUSE MACH MAL PAUSE

RJM ReMTR

LDCM WeGCPSTAT,D.CPAD WAIT UNTIL MOVE FLAG CLEAR
CRD CPSTAT

LOD CPSTAT+C.CPEF OR ERROR FLAG SET
PXAB EF

ZJN *+3

LJM DROP1 ERROR FLAG SET

LOD CPSTAT+C.CPSM

NJN NAgG MOVE FLAG STILL SET
LOD CPSTAT+C.CPRA RESTORE REFERENCE ADDRESS
STD DeRA

LDD PPIR+3 RESTORE PARAMETER ADDRESS
LPN 378 '

SHN 6

ADD D.RA

SHN 6

ADD PPIR+G

CRD STAT

PXAB PA

STCD PARAMS
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NA 1

XFER

.Y
A

LOD STAT+4
PXAB 0Q
LPN 2

NJN %43
LJM LP

DUMP COUNTERS

LDCM 2yPARAMS
CRD CMWRD
LDCM JyCMHRD+3
PXAB AA

SHN 12

S8D CPSTAT+C.CPFL
SHN 6

ADD LENGTH
MJUN *+3

RJM ERR

S8D LENGTH
SHN 12

ADD CPSTAT+C.CPFL
AGD D.RA

SHN 6

PXAB AD

STCO ADDR

LDX P+ZERO
CRD CMWRD

LDN ¢

S10 I

L DM CNTHIGH,I
PXAB HI

STD CMWRD+ 3
LOM CNTLOW, I
PXAB LO

STD CMHRD+ 4
LDCM 0,ADDR
ADD I

CWD CMWRD

AQD I

PXAB IX

SOD LENGTH
PUN XFER

SET CCMPLETION BIT

LOD STAT+4
SCN 1

ADN 1

STD STAT+4
LDCM 0yPARAMS
CWD STAT

LuM DROP1

ERROR ROUTINE

ENM X
LOM ERR
LPN 7
STH MSG2
LDOM ERR
LPN 733
SHN 3
ADC 2REG

RAM MS&2

CHECK FOR DUMP REQUEST

GO ON MCNITORING

GET ADDRESS OF DUMP AREA

AREA OUTSIDE FIELD LENGTH

DUMP NOW

NEXT COUNTER

GO DROP PP




LOM ERR

SHN 12

SIm £RR

LPN 7

STM MSG1

LOM ERR

LPN 738

SHN 3

ADC 2R4 0

RAM MSG1

LOC MSG DAYFILE MESSAGE
RJM RsDFM

LDX P«ZERD REQUEST PP ABORT
CRD DeTQ

LOD D.CPAD

SHN -7

STD DeT1

LDX F+ERPP

ST DeT2

LDX MeSEF

DROP PP J0B

DROP1 LOX CHLOCK REQUEST CHANNEL
RJM ReRCH
LDX T«FQCLCK
CRO LCKWRD
LDN g
STD LCKWRD+C.FQCLCK CLEAR LOCK
L DX T.FQCLCK
CWD LCKWRD
L DN CHLOCK DROP CHANNEL
RJM ReDCH
LJM DROP
DUMPX DROP1
MESSAGES
MSG DATA H*FQC ERROR AT *
MSG1 DATA g
M562 DATA g
DATA ]
MSG DATA H*WAITING FOR FQC*
DATA 2

COUNTER AREA

CNTL OW BSS 4
NTHIGH EQU CNTLOW +MAX#1
TEST £QuU CNTHIGH+MAX+1
END FQe
FQCOUT. E. MARMIER, DCTO3ER 1971,

Y POSYS, POSYS AND FQC INITIALIZE CM LOCATIONS 50018 THROUGH 101858 (CF.
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URING EXECUTION OF THE USER PROGRAM THE CODE AREA MONITORED BY FGC RE=
ENGTH = BLKLGTh, WHERC BLKLGTH HAS THE FORM 2¢N. ONE FREQUENCY COUNTER IS

SSIGNED TO EVERY BLOCK. BLKL3TH IS CHOSEN AS SMALL AS POSSIBLE, 8UT SO
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