Mar S Shews *Comprsin’ Terl lowfh

' 4
BEGIN COMMENT "SELL™ COMPILER MACROCODES 0000 jees
START OF SEGMENT ##kskwxdxs 0002
LABEL ASSEMBLE,INTERPRET; 0000
FILE IN READER(1,10)3 0000
FILE OUT PRINTER 1(1,15); 0003
INTEGER TSIZE»I1,JUsKysXsY»ZsXRsERR,FIX,LOC,0P,N,AEQ,S,TsBREF,LEQ, 0007
BsTAG»FLAGSBUFP,BUFC»BUFRs»SCANP,SCANCS | 0007
INTEGER CLOCKS 0007
INTEGER LCTR,DOTS»PREG,BUFPMAX,STAKFMIN, TMAX»SPOT»STAKP M} 0007
REAL ARRAY CARDS1[0:1615 INTEGER AKRAY TIN[0:631; 0007
INTEGER ARRAY COLL1:801; 0010
INTEGER ARRAY HELP»OPCODEL0325513 0012
INTEGER ARRAY RTABLE,STABLE[0:299), ETABLEL0:3991; 0014
INTEGER ARRAY TIMES,SYLL[0:10221, . 0018
U1,U3,L1,L3[08255], 0020
XREF[014,08599), Al0:231} 0022
INTEGER ARRAY R[0:15]} 0026
INTEGER SAVEP,SAVES,SAVELPsSAVELVS 0028
FORMAT ATEBIT(I60,711)3 0028

START OF SEGMENT *sxkxkwkwx 0003

0003 ]S 0005 LONGs, NEXT SEG 0002
FORMAT FERK("® ERROR DETECTED» TYPE "»13s%==%,15)} 0028

START OF SEGMENT #¥wxxwksxx 0004

0004 S 0011 LONG» NEXT SEG 0002
FORMAT TOTALS(I20,8110); 0oz28

START DOF SEGMENT *kskkxkkxkx*x 0005

0005 18‘0005 LONG, NEXT SEG 0002

FORMAT TFORM(IS5,12511,11,13,13," "s16A1,5110» 0028

START QOF SEGMENT *sx%kxxxx*x 0006
12,14,12,145,12514,12,14,18); 0028

0006 1S 0021 LONGs NEXT SEG 0002
FORMAT RSWD(I20," ",80A1)3 0028

START 0OF SEGMENT *kxkkxkkkk 0007

0007 IS 0006 LONGs NEXT SEG 0002
FORMAT ASLINECA2,16,"s",12,12,12,14,A1," ",80A1); 0028

START COF SEGMENT *wkkkxdxw* (0008

0008 IS 0013 LONG» NEXT SEG 0002
FORMAT ASLINE1(25X1,80A1); 0028

START OF SEGMENT #%xwkkksxx 0009

0009 1S 0005 LONG, NEXT SEG 0002
FORMAT FCONS(™ COMPILE CONSTANT IN LOCATICON 1."5»13," ",1613); 0028



FORMAT FFIX("® FIXUP LOCATION ",I3,",",11);

fURMAT FCMP (™ COMPILE "»I3s"s"s11l,"™2 "sA5515," "2A6);

FORMAT FDISP(" IDENTIFIER TABLE ENTKRY FGR ",A6," SET TC TYPE ",
I1, ™, SIZE ",13,", LOCATION "»13,".");

FORMAY FDOTS("ee0ee™)3

FORMAT SIXALF(CI10," ",€A1);

FORMAT FCARD(Mkkkdkdewknkhkkhdk ", 8001 ,hnnnk",]15);

FORMAT XREFS(I20,1515)3

INTEGER ARRAY TRANS[0325513

STREAM PROCEDURE UNPAK(PACKER,UNPACKED)?

BEGIN SI€¢PACKED;DI«UNPACKED}S

40(DIeDI+73DS€CHR)S

LO(DI€DI+7)DS€CHR) ENDJ

PROCEDURE MYREAD;

COMMENT READS A CARD INTO CoL[1) THRU cGLL801 IN @ PRINT CODES
BEGIN INTEGER I3

READ(READER,10,CARDS1[*1);

FOR Te¢1 STEP 1 UNTIL 80 DO COL[I]e¢0;
UNPAK(CARDS1,COL);

FOR 1 ¢1 STEP 1 UNTIL 80 BO COLCIJeTINICOLLI}] END}

FILL TINI*] WITH
128,129-130,131,132,133,134,135»

START OF SEGMENT hokkskokskokdksks
0010 IS 0013 LONGs NEXT SEG
0028
START 0OF SEGMENT dkkekkdkkkkwn
0011 1S 0010 LONGs» NEXT SEG
0028
START OF SEGMENT seskskkeok ok
0012 1S 0014 LONGs» NEXT SEG

0028
START QOF OSEGMENT *dkkdkkhskskk

0028
0013 1S 0020 LONGs NEXT SEG

0028

START OF SEGMENT *kkkkskskss
0014 IS 0004 LONG» NEXT SEG
0028
START 0F SEGMENT *akkdkkkdkk
0015 [S 0006 LONGs NEXT SEG
0028
START OF SEGMENT #ohkkdkhhsks
0016 S 0009 LONGs» NEXT SEG
0028
START CF OSEGMENT kkdkskkkhsksk
0017 IS 0005 LONGs NEXT SEG
0028
0029
0029
0031
0032
0033
0033
0033
START OF SEGMENT sdkskdkkhskksk
0000
0003
0009
0010
0018 IS 0019 LONG» NEXT SEG
0033
0034
START OF SEGMENT kkwskskkdnshn

0010
0002

0011
0002

0012
0002

0013

0002

0014
0002

0015
0002

0016
0002

0oty
0002

0018

0002

0019



136,137»141,140,152,158,176,159»
155,177»176,179,180,181,182,183>
184,1855189,174,172,174,152,147>»
168,186,187,188,189,190,191,160,
1615162,136,173,151,142,150,143,
64)144)163!164)165’166’167}168)

169,1705148,171,141,1475142,154}

COMMENT > IS LOZENGE, < IS QUESTION MARK, ¥ IS CENTS SIGN,

<€ IS CR3
FILL TRANS[C%*) WITH
48’12)12’12!12!12»12:1?112’12’12’12:12’12’12112’

12»12;12’12)12!1?’12’1?)12)12’12:12;12,12:12;12’
19,12512512512212,12512212512512512,12,12512-12,
12’12’12:12’12’1?)12)1?:12;12;12;12)12;12;12)12’
48,12,12,12512512512512,12512512512,12,12512+12,
12:12’12’12;12;12;12;1?,12;12;12912)12,12;&2’12,
12’12’12’12’12!12’12!1?’12’1?’12’12)1?’12’12’12’
12)12?12'12’12’1?’12»1?:12)12:12’12:12’12’12’12;
0,15253s855,657,859,"8", X", 0", ", )", <",

"/"’08)63:”="’"’"’”.":"5"»"'"’12’48}”""’"+";48:Q8;"3"o15’

nP"’NQn,nR”’nsn,nTN’nUN’nvn’nwn’nxn’nYn’nZn,ﬂzn’
14,17518519,20521522523,24525533534,35,36537538,
12’12»12:12’1?’12’12’12’12’12’12!12:12;12»32!12:
12:12’12,12’12112’12’1?’12;12;12»12,12,12:12,12’
12,12:12’12)12:12,12’1?)12»12)12)12’12,12’12:12’
12;12’12’12»12’12’12;1?}12)12:12}12}12;12:?2’125

FILL OPCODEL*] WITH
WSTOP ">MSKL  W,mSKT  ",MSKY M, "ALARMW,MEXL s

mSKA  ","==09 M,msKK ","SKx ","EXA ","==0D ",
mADIRO"»"DIRO ","LIRO ","IIRO ","ADIR1","DIR1 ",
wADIR2"»"DIR2 ", " IR2 "»"I1IR2 "»"ADIR3"»"DIR3 "»
"BRUOO™»"BRUO1","BRU02",»"MODO ","BRU10O%»"BRUI1",
"BRU20"»"BRU21"»"BRU22","MOD2 ", "BRU3O™»"BRU31"»
"LODX "»"LODY ","LODK ","LODA ","CHGX ","CHGY ",
MGETX "s"SETY ","SETK ","SETA ","RSTX "»"RSTY ",

"&"’"*",ﬂ("’ﬂ

WEXT ", MEXY

WEXK ", "EXX
"LIR1 "»"IIR1
mLIR3 "»"1IR3
mBRU12","MOD1
"BRU32"»"MDD3
MCHGK ","CHGA
"RSTK ", "RSTA

WRETPT","==41 "," KBRO","LKBR1","LIE ","SIB w,"PROTO","PROTL"™,
"RETRN","==49 ","PALO ","PAL1 *,"LDESO","LDESI","CLRN ", "==4F ",

0035
0035
0035
0035
0035
0035
0035
0019 ]S 0064 LONG» NEXT SEG 0002
0035
0035
0035
0036
START OF SEGMENT #kkwkxw*xx 0020
0037
0037
0037
0037
0037
0037
0037
0037
0037
0037
0037
0037
0037
0037
0037
0020 IS 0256 LONGs NEXT StG 0002
0037
0038

START CF SEGMENT *x*swdksxx%x 0021
0039

0039
0039
0039
0039
0039
0039
0039
0039



"LURO
"e=58
ne=60
"-=-68
"e=70
"e=78

"s"LURY
"y"==59
"’”-.61
"yN==69
"’"--71

”’".-79

","LBRO
"y"e==5A
NyNe=g?
"yMe=gA
MyMe==72

"’"--7A

","LBR1
", M==5h
nyNm=63
","e=gB
"y,N==73

","—-78

"SRJOOM»"SRJOI"s"SRUO2"»"SLRO
"eRJ20M","SRU21", "SR 22", "SRR

"NK
"TKM

", "NE
"y, nTK

", "NKR
"ynTSK

","NER
"y"TKMS

"M==y
"y"==5C
MR T
"yM==6C
NyM==74

”’"--7C

W,"-ESS

"’"--SD

”’”--65

LT TY))

","--75

"’”-p7D

WyN==57 ",
WyN==5F ",
NyM=mp7 ",
Nyne=gfF ",
", Nem7y W,

H’"--TF ",

"yn==56
","==5E
LIy
", MemgE
Mpnm=76

","--7[

","SRJL1O0","SRUL1","SRUL2"S "SLROS™,
","SRJ3O","SRU3I","SRY32","==8F ¥,

"’"NKCM
"y"TPKM

"SPEC1™,"SPEC2","LTKMO", "LTKMI","LSK

"PAO

"»"PAL ","PASO

",»"PASH

"TIRA ","XIRA ","emp?2 ®,"==p3

"pC

"y"PC=p ","PC4P

","PCP

"LPNRO","LPNRI","LPNR2","PKA

"PN
"ADK
"TRMO
"ADAO
"ADMO
"==F0
"LLCR

FOR I¢0 STEP 1 UNTIL 255 DO HELP[Ile0O’

",MPNS  M,mpPNG=
"s"CLA  ","SUK

"y"TRML ","TRM2
">"ADAL ","SUAO
","ADML ","SUMO
"»"ALTO ","ARTD
"s"oC "s"LRCR

ASSEMBLES
BEGIN COMMENT THIS IS AN ASSEMBLER FOR MACRQOCODE LANGUAGE;S

COMMENT CARD FORMAT ISt

","PNS+
", "NOP
", "TRM3
","SUAL
","SUMI

"2"PPAOQ
","POAO
r,"pp(C

"s"PPN

","CLMO
">"TRAO
*,"MULO
","DIVO

","ALRTO","==F 4
","LPOSR"s"LLLR

COLS 1=6 LOC»

COLS 8=12 OP»

coL 15
COLSs 17=22
COLS 24~33

INTEGER PROCEDURE SEARCH(C);

N,

", "NECM
®a"TPK
"y "INK
","ppAy
*s»"POAL

", "NKRCM", "NERCM"™,
"y"TPKMS","TPKS ",
"yMmmpg "H,"TAIR ",
", "PPASO%"s"PPASL"™,
","PON "L,"PDC ",

n,MPPC=P","PPC+P","PPCP ",
", PKRO","LPKRI","LPKR2","PKB ",

", "PPNS
","CEMI
"s"TRAL
"y"MULL
","DIVI1
"L"AL

"snCC

INTEGER

"y "PPNS=","PPNS+",
"s"READ "s"PUN ",
","TRA2 ","TRA3 ",
","MULRO",»"MULR1"™,
MyM==fE "’""EF”)
"s"ALR ™,
"y"LRLR ", STOP "3

SymMBoLIC ADCRESS

NUMERIC ADDKESS (IF COL 17
FGLLOWED BY REMARKSS

VALUE (3

C;

BEGIN COMMENT FIND SYMBOL THAT STARTS IN COLIC] IN ASSEMBLER
SYMBOL TABLE?
INTEGER I»X3 LABEL LS

IeC=1;

X€03

FOR Ie€I+1 WHILE COL[I)2128 DO Xe¢64xx+COE[I1-128;
FOR Ie0 STEP 1 UNTIL TSIZE DD IF STABLE[I)=X THEN GO TO L;

BLANK)»

0039
0039
0039
0039
0039
0039
0039
0039
0039
0039
0039
0039
0039
0039
0039
0039
0039
0039
0039
0039
0039
0039
NEXT SEG 0002
0039
0043
0044
0044
0044
0044
0044
0044
0ou4d
0044
START OF SEGMENT *wxkxnkuwk (022
0000
0000
0000
START COF SEGMENT *#kdxkwxxx 0023
0000
0002
0009

0021 1S 0256 LCNG»



IeTSIZE€TSIZE+1}

STABLE[I)eXx;

ETABLE[(IJe=1023;

RTABLE[I1¢0;

LSSEARCH ¢ I;

XReXR+13

XREFLXR DIV 1000, XR MDD 1000) € 10COOxXLCTR+RTABLEC[I);
RTABLE[I)eéXR END SEARCHS

LAREL NEWCARD,PROCESSLOC,PROCESSOP»FROCESSN,PROCESSA,PROCESSC,»ASSEM,
PLINE,DONES

TSIZE€O3 STABLE[OJe((16x64+53)x64+33)x64+375 COMMENT™/EQU";
ETABLE[O]e=1;

RTABLELO)«03

FOR l€0 STEP 1 UNTIL 1022 DO SYLLLIJeO}

LCTR¢0; XRe=13

NEWCARD:MYREADS ERRe¢0; FIXe€03

BREF €05

PROCESSLOC: IF cOLC11=64 THEN BEGIN LOCe=13G0 TO PROCESSOP END3
IF COL{11=149 THEN BEGIN LOC¢ IF COL[31#64 THEN

(COL[2]=128)x10 + COL[31~=128 + 300 ELSE COL[2)=128+300/

GO TO PROCESSCP END;

LOCeSEARCH(1)3

FOR I¢300 STEP 1 UNTIL 399 DO ETABLE[I)e=1023;

PROCESSCP: IF COL[81=64 THEN

BEGIN WRITE(PRINTER,ASLINE1,FOR I¢1 STEFP 1 UNTIL 80 DO TRANSICOL[II1);

GO TO NEWCARD ENDS

IF COL[81<138 THEN GO TOU DONE3

COLL71e1445 QOP€ETABLELSEARCH(7)1} CULLI7]e64;

IF OP==1023 THEN BEGIN ERR€130P¢0 END}

PROCESSN: NeIF cOL[15)=64 THEN 0 ELSE cOL[¥51=1283
PROCESSA: IF COLC17)=64 THEN GO TO FROCESSC}

AEQeIF COLL171#149 THEN SEARCH(17 ) ELSEt IF COLL191=64 THEN
(COLL181=128)+300 ELSECCOLL181=128)x10 + CNL[19)=128 + 3003
IFCTEETABLELAEQ])<O THEN

BEGIN ETABLECAEQ]e IF LCTR=0 THEN =1024 ELSE =LCTRJ

AEQe (=TIMOD 10243 IF 0P MOD 4 # O THEN ERRel;

FIXe¢i END ELSE AFQeTS

GO TO ASSEM}

PROCESSCsIF COLI241=64 THEN BEGIN AEQ¢0; GO TO ASSEM END3

IF COL[24)=178 THEN

0023 1S 0032

LCNG>»

0014
0016
0017
0019
0020
0021
0023
0027
NEXT SEG 0022
0000
0000
0000
0005
0006
0007
0012
0014
0017
0017
0021
0025
0032
0033
0034
0039
0041
0054
0054
0056
0061
0064
0069
0072
0076
0084
0086
0090
0094
0097
0098
0102



BEGIN I1¢24) Be¢2 END ELSE BEGIN I¢23% BelO ENDS
AEQ¢O03 FOR TeI+1 WHILE COL[I112128 Db AEGeAEQ@xB+COL[I1=1285
ASSEMsIF OP==1 THEN S¢LEQ¢AEQ ELSE BEGIN
SeSYLLILCTRIe(4xN+OP)IX256+AEQS LEQ«LCTR END;
IF LOC20 THEN BEGIN
IF ETABLE[LOCI>0 THEN ERRel ELSE IF ETABLEFLOCI#=1023 THEN
BEGIN BREF€Je=ETABLEILLOC]S
FOR le¢J WHILE I#1023 DO
BEGIN JeSYLLTIIMOD 10245 SYLLIIJeSYLLIII=J+LEQ END3
ENDJ
ETABLEILOCI«LEQS
END;
PLINEs WRITECPRINTER,ASLINE, IF ERR=0 THEN " " ELSE "#x",
LCTR» S DIV 8192, S DIV 1024 MpOD 8» S DLV 256 MOD 4, S MOD 256>
IF FIX=0 THEN "™ " ELSE "/">»
FOR Ie1 STEP 1 UNTIL 80 DO TRANSICOLLIII);
IF OP20 THEN LCTReLCTR+13 GO TO NEWCARD;
DONESWRITECPRINTERIPAGE]) S
FOR I¢0 STEP 1 UNTIL TSIZE DO BEGIN
XeSTABLE[I)3Je=13
FOR JeJ+1 WHILE x> 0 DO
BEGIN A[JJeX MOD 643 XeX DIV 64 END;
WRITE(PRINTER,SIXALF,ETARLE([I],
FOR JeJd=1 STEP =1 UNTIL O DO TRANS[A[JI+1281);
JERTABLEILID;
WRITE(PRINTER» XREFS,XREF[J DIV 1000,J MUD $0001DIV 10000,
FOR JeXREF(LJ DIV 1000, J MOD 1000) MOD 10080 WHILE J#0

DC XREF[J DIV 1000,J MOD 10001DIV 10000)
END END ASSEMBLES

INTERPRETS

BEGIN COMMENT THIS PROCEDURE CORRESFONDS TO MICRO=INSTRUCTIONS
FOR PERFORMING THE COMPILING ACTIONS SPECIFIED IN MICROCODE,
IT ALSO HAS ADDITIONAL TRACING AND PRINTQUT FACILITIES TO

AID IN DEBUGGING AND IMPROVING THE COMPILER,

THE LAST CARD IN ASSEMRLY LANGUAGE SHOULD HAVE A DIGIT N PUNCHED
IN COLUMN 8, THIS MEANS ASSEMBLY ENDS, THE CARDS DEFINING THE
COMPILERS RESERVED WORDS FOLLOW, AND THEN INTERPRETATICON
BEGINS WITH EACH INSTRUCTION TRACED N TIMESS

COMMENT THE NEXT CARDS DEFINE CERTAIN L LCATIONS WHICH ARE USED
BY BOTH THE MICRO=CODE AND THE MACRL=COODES

0022 IS 0240 LONG»

0103
0107
0116
0120
0124
0126
0130
0132
0135
0141
0141
0142
0142
0153
0167
0171
0180
0183
0186
0188
0190
0193
0197
0202
0212
0213
0223
0227
0231
NEXT SEG 0002
0045
0045
0045
0045
0045
0045
0045
0045
0045
0045
0045



DEFINE PARITY = L101003%, LOCP=L101310)#» TYP=L1[1201%,

Locv=L10130)#, SIZ=L1014031%#, MODE=L1(150J#, CHAR=L1[1601#;
DEFINE TSIZ=L10170)#, TLOC=L1[1801#, NMASKS=L1[1901#;

LABEL HLT,LOD»ADD,SUB»TEN»ORRsSLCsPCH,xEC,ERR,TST»SET»MASK,GET»XOR,
TGET»INCoST» INXs» CMP,XTsXFsSEE»GEs»EQ,CALL»JMPSPUSH»POP,NEWREADS
EXIT»BRANCH,FETCH}

LABEL OVRFLOsXCH,SRC’

LABEL SCMP»CMP1,SYNTAX»POP1,SKIPs»MASK1,MASK2;S

SWITCH S2¢HLTsLOD,»ADDsSUB»TEN,ORR»SLCs»PLH>»

XECsXEC» XEC»XEC»TST,TGFT»SET»MASK» SCMP,

XDOR» SRC}

SWITCH S3¢GET,»ST»INC,XCHJ

SWITCH S4€INX»CMP»XTsXF3

SWITCH S1€S2[4XN+B+11»SEE,GE,EQ,CALL,JMF,S3[B+1],54[B+11]3
INTEGER PRCCEDURE SYMBOL(I)3 VALUE 13 INTEGER I3

BEGIN INTEGER J,Y»Z3;

COMMENT THIS PROCEDURE IS USED ONLY TO MAKE PRINTOUTS WHICH
FACILITATE DEBUGGING;

IF I=0 THEN SYMBOLer " ELSE

BEGIN Y€U3LIIMOD 2%29 + 160x2%24;

Ze¢L3[TI1IDIV 2%163

Je0j

FOR Iel STEP 1 UNTIL 4 DO

BEGIN Je¢64XJ+TRANSIY DIV 2%24]; Yeg56xY MDD 2%32 END3

SYMBOL¢(Jx64+TRANS[Z DIV 2561)x64 + TRANS[Z MOD 256) END END SYMBOLS

PROCEDURE STDISP(IJ)3 VALUE I3 INTEGER I}
BEGIN INTEGER J3

WRITEC(PRINTERSFDISP,SYMBOL(I)» U3LIIDIV 2%29,
L3{IIMOD 2*16 DIV 256, Je L3011 MODL 256);
HELPLJl¢I END;

INTEGER PROCEDURE LOOKUP;

BEGIN COMMENT THIS PROCEDURE SEARCHES THE COMPILER SYMBOL
TABLE FOR THE IDENTIFIER STORED IN A[O) THRU A[51;

INTEGER JsKsY»Z,1;

LAREL LOOP»DONE,ADV,INSERTS

0045
START OF SEGMENT *kkkkdkkkksk
0000
0000
0000
0000
0000
0000
0000
0000
0002
0002
0012
0018
0024
0054
0054
START COF SEGMENT *kkkkkdkhhd
6000
0000
0000
0002
0012
0016
0016
0018
0029
0025 1S 0037 LONG» NEXT SEG
0054
0054
START COF SEGMENT ok whkosk
0000
0012
0023
0026 ]IS 0026 LONG» NEXT SEG
0054
0054
0054
0054
START OF SEGMENT *skdkkskkkkkk
0000

0024

0025

0024

0026

0024

0027



JeREALCNOT(BOOLEANCALOI)EQV BOOLEANCA[13) EQV BODLEANCALZ1)
EQV BODOLEANCAL3]) EqV BOOLEANCAC4]) EQy BOOLEANCAL51)));}
YeCCATOIX2564A011)%X256+A02])%256+AL3]}

ZeAL4IX256+AL5]}

KeOs

LOOP:1€128 + (J+K)MOD 1283

IF U3CI) DIV 2%16 = 0 THEN GO TO INSERT)

IF U3CI] MOD 2%29 # Y THEN GO TO ADV;

IF L3[I) DIV 216 # Z THEN GO TO ADV3

GD TO DONE}

ADV3

Ke(3xK+1IMOD 2565 GO TO LOOP;

INSERTHUI[I1eTYP x2%29 + Y;

L3CI)e(ZXx2564S1Z)x2564L0CV}

LOCV&LOCV=13

IF LOCV<O THEN BEGIN Me¢503 GO TO ERR END3

STDISPCID;

DONE$LOOKUP¢I END LOOKUPS

PROCEDURE READRES;

BEGIN COMMENT THIS PROCEDURE READS THE TABLE OF RESERVED WORD
CODES. THE CARDS HAVE RESERVED WORDS IN COLS 1=6 AND THEIR INTERNAL
CUDES.IN DECIMAL IN COLS 10=12, A BLANK CARD ENDS THIS

DECKs WHICH IS Tp BE FOLLOWED BY A SAMPLE SOURCE PROGRAMS

INTEGER I,J;}

LABEL LOOP;

LoOP: MYREAD} IF COL[1) # 64 THEN BEGIN

FOR I«¢1 STEP 1 UNTIL 6 DO A[I=1]¢IF COLLI)=64 THEN O ELSE COLCI];
A[LO0]€ALO]~=1607

TYP«03 LOCVe¢128;
SIZ€((COL[10)=128)x10+CCOLI11]=128))x10+COL[12]=128}

I1«LODKUFP}

GO TO LOOP END END READRES}

PROCEDURE TRACE};
BEGIN COMMENT PRINT CURRENT STATE OF COMPILERS

INTEGER Jj

PROCEDURE UNCH(X,J); VALUE X»J} INTEGER X»J’
BEGIN INTEGER I}

0000
0001
0005
0009
0012
0012
0015
0019
0024
0026
0029
0030
0032
0039
0042
0044
0049
0050
0027 IS 0055 LONGs» NEXT SEG 0024
0054
0054
0054
0054
0054
0054
START OF SEGMENT *#skxsxxx* 0028
' 0000
0000
0002
0011
0013
0016
0023
0024
0028 IS 0027 LONG» NEXT SEG 0024
0054
0054
0054
START OF SEGMENT ##ksxkwsx* 0029
0000
0000



FOR I«0 STEP 1 UNTIL 3 DO BEGIN
ALI+J]¢ X MOD 2563 X ¢ X DIV 256 END?
END UNCH;

UNCHCL3LSCANP=21,0);

UNCHCU3LSCANP=21,4);

UNCHCL3LSCANP=11,8);

UNCHCU3[SCANP=11,12);

UNCHCL3LSCANP 1,16)3

UNCHCU3LSCANP 1,20);

DOTS«0}

WRITECPRINTER, TFORM,PREGsT»NsB,Ms TIMES[FREG]»
FOR Je¢O STEP 1 UNTIL 15 DO TRANS[A[JU+SCANC DIV 211»
FOR Je¢O STEP 1 UNTIL 4 DO L3[STAKP+J1,»

FOR J&1525556295,10513»14 DO L1[J]»

CLOCK);

END TRACE}

PROCEDURE PUNCH(X)? VALUE X3 INTEGER X3
BEGIN COMMENT ADD 8 BITS TO OUTPUT EBUFFER}
INTEGER Y3

IF BUFC<8 THEN L3[BUFP]¢L3[BUFPI+2*(4xBUFC)XX

ELSE U3[BUFP1€U3[BUFP] + 2*(4xBUFC=32)xX}
PARITY¢REAL(BOOLEANCPARITY) EQV BOOLEANCY€X DIV 16)

EQV BOOLEANC Y& X MOD 16 ));

WRITECPRINTER,ATEBIT,»

FOR Iel STEP 1 UNTIL 8 DD X DIV 128 + (Xe(X+X)IMOD 256)%0);
BUFCe«BUFC+2; IF BUFC=16 THEN

BEGIN BUFP€BUFP+1; IF BUFP>BUFPMAX THEN BUFPMAX€BUFP;

IF BUFP > STAKP THEN GO TO OVRFLO} U3[BUFP1¢L3[BUFPJ«0; BUFC€0
END;

END PUNCH}

PROCEDURE COMPILEC(X)3 VALUE X5 INTEGER X;

BEGIN COMMENT OUTPUTS ONE SYLLABLE TO pPJECT PROGRAMS
IF FLAG=1 THEN BEGIN PUNCH(PARITY+44x16)3 PARITY€0 END
ELSE BEGIN PARITY¢63 PUNCHC(6X16+ LOLP DIV 256 +(2);

COMMENT ASSUMES LDADER CODES ARE 6 FOR BEGIN SYLLABLE, 14 FOR END

SYLLABLE» 5 FOR END MESSAGE;

START OF SEGMENT s*xxsksxksxx 0030

0030 IS 0008 LONG»

0029 1S 0059 LONG»

0000
0001
0006
NEXT SEG 0029
0000
0001
0003
0005
ooo7
ooo08
0009
0010
0022
0028
0033
0051
0056
NEXT SEG 0024
0054
0054
0054

START OF SEGMENT *kkxakkknx 0031

0031 IS 0046 LONG»

0000
0005
0012
0013
0016
0019
0032
0034
0038
0043
0044
NEXT SEG 0024
0054
0054
0054
0059
0064
o064



PUNCHC(LOCP MOD 256) END;
PUNCH(X MOD 256)3 PUNCH(X DIV 25691
FLAG¢13 COMMENT THIS MFANS AN END=SYLLABLE OR END=MESSAGE MUST
FOLLOWS
WRITECPRINTER,FCMP»LOCP MOD 256, LOCP DIV 1024>»
OPCUDELX DIV 2561, X MDD 256» SYMBOL(HELPLX MDD 2561));
LOCP¢LOCP+10243
IF LOCP 2 4096 THEN BEGIN LOCP«LOCP=40953
IF LOCP2256 THEN BREGIN Me€603 GU Tp ERR END END;
END COMPILE;
DEFINE BUFB=16#;
COMMENT THE INTERPRETER PROGRAM STAKRTS HERE;
COMMENT Kok ke kd ko ko khk kb ok kok ok ok J
FOR I€128 STEP 1 UNTIL 255 DO L3[I1¢U3[1]¢0;
BUFPMAX€03 STAKPMINe«128;
CLOCK«O0}
FOR I«0 STEP 1 UNTIL 1022 DO TIMES[1leo0;
TMAX ¢ COLL8)=128;
WRITECPRINTER[PAGE])S
READRESS WRITECPRINTERIPAGE]);
NMASKS«BUFCe«0}
PREG¢0’
BUFP¢BUFB}
MODE«0’ LDCVe2543 LOCP«1024; NMASKS«0;
STAKP€1273 TAGe¢1; Xe03 L3[STAKPle€5;
SCANP«BUFB}
L3[SCANP1¢2005 U3[SCANP«O03}
PARITY«0;
SCANC«O/
FETCH: SeSYLLIPREGI];
CLOCKeCLOCK+13
Me(S+X)IMDD 2567 Xe0}
Be¢S DIV 256 MOD 4;
Ne S DIV 1024 MOD 83
T ¢« S DIV 8192}
TIMESIPREG)«I€¢TIMES[PREG]I+13 IF ISTMAX THEN TRACE
ELSE IF DOTS=0 THEN
BEGIN WRITECPRINTERsFDOTS)} DUTSe¢l ENDJ
PREG¢PREG+1}
GO TO S1[T+11);
LOD:U3[STAKP=11¢03L3[STAKP=11¢M; GO TO PUSH;

0064
0065
0068
0069
0069
0079
ooe%
0091
0094
0099
0103
0103
0103
0103
0108
0110
0110
0115
0117
0120
0123
0125
0126
0126
0131
0135
0136
0138
0139
0140
0142
0143
0145
0147
0149
0150
0154
0158
0163
0164
0166



ADDStL3LSTAKPI€L3[STAKPIDIV 256 x 256+(L3[STAKPI+MIMOD 256;G0 TO FETCH;
SURSL3ISTAKPIeL3[STAKPIDIV 256%x256+(L3[STAKP1+256=M)IMDD 2563G0 TO FETCHS
TENSL3(STAKPI€(L3[{STAKP]Ix10)MOD 2563 GO TO FETCH3}
XORSPARITY€REALC(NDOT(BONLEANC(PARITY)EQV BOOLEANCMI));

IF M=10 THEN BEGIN COMMENT FOR DERUGGING PURPOSES ONLY)
YeU3[STAKP+2)3 Z¢L3[STAKP+21}

FOR I« 8 STEP =1 UNTIL 1 DO

BEGIN A[Iley MOD 163 A[I+8l¢Z MOD 163

YeY DIV 163 Z€Z DIV 16 END3

WRITECPRINTERsFCONS,L3[STAKP]»

FOR lel STEP 1 UNTIL 16 DO ALIJ) END}

IF M=6 THEN WRITE(PRINTER,FFIX,»

U3LSTAKPIDIV 224, L3[STAKP] MOD 16 DIV 4)3

GO TO FETCH;

ORR

L3[STAKP+1J¢REAL(BOOLEANCLI[STAKP+1]1)0R BOOLEANCL3ISTAKP])DS
U3LSTAKP+11€¢REAL(BODLEANCU3[STAKP+1))0R BOOLEANCU3ISTAKP1));
GD TO POP1;

SLC: FOR I ¢ 1 STEP 1 UNTIL M DO

BEGIN T¢U3[LSTAKPIDIV 2283}

USLSTAKPI«(U3[STAKPIMOD 2%28)x16 + L3[STAKP) DIV 2+28;
L3CSTAKPI€(L3[STAKPIMOD 2%28)x16 + T END3

GO T0 FETCH3

SRC: FOR I ¢ 1 STEP 1 UNTIL ™ DO

BEGIN T¢U3[STAKPIMOD 163

ULSTAKPI€U3I[STAKPIDIV 16 + 2%28x(L3[STAKPIMOD 16)3
L3CSTAKPI€L3[STAKPIDIV 16 + 2%28 x T END}

GO TO FETCH;

PCHSIF FLAG=1 THEN

BEGIN PUNCH(PARITY+5x16)3 FLAG¢PARITYe¢0 END;

PUNCH(M)3 GO TO FETCHS

XECt1Je256XB+M3 TIMES[IJI€TIMES[IJI+13 CLUCKeCLOCKk+1;
SeSYLLIJI? MeS MOD 25635

BeS DIV 256 MOD 43 N ¢ S DIV 1024 MOD &3 T ¢ S DIv 8192)
GO TO S1[T+11;

OVRFLOtM€103 GO TO ERR3}

SYNTAX: Me203 GO TO ERR3
ERRSWRITECPRINTER,FERR,MsPREG¢PREG=1)}

TRACES

STAKP¢SAVES; LOCPeSAVELPS LOCVeSAVELVS

PREG¢MODE€O}

0171
0175
0181
0185
0187
o188
0191
0193
0197
0201
0207
0214
0218
0231
0231
0232
0235
0238
0239
0240
0244
0254
0262
0263
0264
0265
o272
0280
0281
0281
o286
o287
0293
0295
0300
0302
0307
0308
0319
0319
0323



TAG¢13FLAG€03BUFPeBUFBSBUFC«03}

SCANP€BUFBS} L3[SCANPI€200; SCANC«O0;

PARITY«O}

GO TO FETCH3;

STtULIMIeU3[STAKPISL1[MIeL3[STAKP]S GO TO POP;
TST:U3[MI€U3LSTAKPYS L3[MI€L3[STAKPI3 GO TO POP13
XCH3T«U3[STAKPIS U3[STAKPJ€U3[STAKP+N=113 U3[STAKP+N=1JeT}
TeL30STAKPISL3LSTAKPI€ L 3ISTAKP+N=113 L 3[STARP+N=11eT;
GO TO FETCHS

GETS$IF M=0 THEN

BEGIN U3[STAKP=131¢U3[STAKP+N=11]}
L3[STAKP=1]e¢L3[STAKP+N=1] END

ELSE BEGIN U3LSTAKP=1]e¢Ui(M]}
L3[STAKP=1JeL 1IM)3 ENDS
PUSHSSTAKP€STAKP=1 H

IF STAKP<STAKPMIN THEN STAKPMIN€STAKP}
IF STAKPSBUFP THEN GO TOU OVRFLO ELSE GO TO FETCH3
TGET: U3[LSTAKP=131e¢U3[MIs
L3ISTAKP=1]eL3[M]}
GO TO PUSH;}
INCS IF M=0 THEN L3[STAKP+N=1]¢_L3[STAKP+N=¥%]1+1
ELSE LIIMI€L1[MI+1)
COMMENT FOR SIMPLICITY THE ABOVE STATEMENT ASSUMES NO CARRY
PROPAGATES INTO THE UPPER HALF CF THE WORD;

GO TO FETCH3
INX: Xe ( IF M#0 THEN L1[M] ELSE

IF N#0 THEN L3[STAKP+N=1] ELSE

L3[STAKPY) MOD 2563
IF M#N = 0 THEN GO TO0 PCP1 ELSE
GD TO FETCH;
SCMP:T€¢0; GO TO CMP1t3
CMPI1Tels
CMPISIF(JeL3[STAKPIDIV 2%20)#0 THEN
BEGIN COMPILE(C(34+J)x256)3 IF T#0 THEN L1(J)elL1LJI=1 END}
IF (JeL3[STAKP] DIV 2%16 MOD 16)#0 THEN
BEGIN COMPILEC((34+J)x256)3 IF T#0 THEN L1[JJeL1[JUl=1 END;
COMPILECL3[STAKPIMOD 2*%16 + Mx256);
IF T=0 THEN GO TO FETCH ELSE
GD T0 POP3
XTeJet13 GD TO EXITS
XF: J ¢ 0

0324
0327
0330
0331
0332
0336
0340
0346
0352
0353
0353
0357
0360
0362
0364
0366
0368
0370
0372
0374
0374
0379
0382
0382
0382
0383
0386
0389
0391
0392
0393
0395
0396
0401
0407
0411
0417
0421
0422
0423
0425



EXITS Y€U3LSTAKPY; ZeL3[STARPI;

FOR I€l STEP 1 UNTIL N DO

BEGIN T¢ US[STAKP+IJSU3[STAKR+IJeYS YeT)

TeL3ISTAKP+I13 L3[STAKP+I]€¢Z} ZeT END;

Ne¢1; PREGeZ; Bey;

GO TO BRANCH;

SEE: IF TAG=1 THEN

BEGIN COMMENT NOW WE SCAN THE NEXT (HARACTER OF THE SOURCE
PROGRAM. MODE=3 MEANS GO 70O NEXT NUNBLANK CHARACTER.

MODE=2 MEANS TAKE THE NEXT CHARACTEK EVEN YF IT IS BLANK,

MODE=1 MEANS GO TO THE NEXT PERIOD. THE NORMAL SETTING IS
MODE=0s WHICH IS LIKE MODE=3 THEN IF THt CHARACTER IS A

LETTER THE WHOLE IDENTIFIER IS BUILT AND FOUND IN THE SYMBOL TABLES
DEFINE SCAN = IF SCANC<8 THEN L3[SCANF] DIV 2%x(4xSCANC) MOD 256

ELSE U3[LSCANP) DIV 2%(4xSCANC=32) MLD 256 #;
LAREL LOOP»LOOP1:

LOOP:CHARE€SCANS

SCANCeSCANC+23 IF SCANC=16 THEN BEGIN SCANC¢O3SCANPe¢SCANP+1 END3
IF CHAR=200 THEN

BEGIN COMMENT THE END OF AN INPUT KECOKRD MAS BEEN SENSEDS

IF FLAG=1 THEN BEGIN PUNCH(PARITY+5X16)/FLAG¢00 3PARITY€0 END;
SAVES€STAKP; SAVELPe¢LOCP3 SAVELVeLODCV:

COMMENT AT THIS POINT CODE wWOULD BE INSERTFD TO PUNCH THE CONTENTS OF
BLOCK3» WDS FROM BUFB TO CHAR BUFC GF RUFP» ONTQ PAPER TAPES
COMMENT NOW WE READ ONE MORE LINE OF INFUT TEXT, WHICH

COULD BE EITHER FROM PAPER TAPE OR KEYRUARD;

MYREAD’

WRITE(PRINTER,FCARD,FOR I¢1 STEP 1 UNTIL 80 DO TRANSICOGL[I11,CLOCK):
FOR I ¢ 0 STEP 1 UNTIL 9 DO

BEGIN Je8XxI+1}
USLBUFB+I1J€((COLIJ+7I%X256+COLIJ+6]1)X25€+4COL[J+5]I%256+C0LIJ+4]3
L3TBUFB+I]¢«((COLLJ+3Ix256+COLIJ+2])I%x256+COLLJ+1]Ix256+C0LLJ 13
ENDJ
BUFP¢BUFB+113 BUFC¢03
U3[BUFP=11€03 L3[BUFP=11¢200C}

SCANP«BUFB3SCANC«O0;

GO TO LOOP END IO PROCESSS

IF MODE=1 THEN BEGIN IF CHAR#149 THEN 6O TO LOOP END

ELSE IF MODDE#2 THEN BEGIN

IF CHAR=64 THEN GO TO LOOP

0426
0429
0430
0434
0440
0442
0443
0443
0444
ouss
0444
0444
0444
~ 0444
START CF SEGMENT w*kakkkdkwks 0032
0000
0000
0000
0011
0015
0016
0017
0022
0025
0025
0025
0025
0025
0025
0039
0040
0041
0051
0060
0063
0065
0068
0070
0070
0073
0075



ELSE IF MODE = 0 THEN BEGIN 0076

IF CHAR2177 OR CHAR2160 AND CHARS170 THEN 0078
BEGIN COMMENT BUILDING AN IDENTIFIER} 0082
ATOJ€CHAR=1603 Jel; 0082
FOR Iet STEP 1 UNTIL 5 DO A[I)e«0s 0085
LOOP1:t1€SCAN3 IF I#200 AND I2177 OR I2160 AND I<170 OR 12128 AND I<138 0089
THEN BEGIN IF JS5 THEN ALJ] ¢ I3 Jed+1s : 0105
SCANC¢SCANC+23 IF SCANC=16 THEN BEGIN SCANCe¢03 SCANP¢SCANP+1 END3 0110
GO TO LOOP1 END; 0115
JeLOOKUP3 0115
TeU3[J] DIV 2%29; 0116
IF T=0 THEN CHAReL3[J) DIV 256 MOD £56 0121
ELSE BEGIN CHAR€T+1003 TLOC¢L3[J] MULD 2563 0124
SPOTeds . 0129
TSIZ«L3[J) DIV 256 MOD 256 END; 0130
END IDENTBUILDS 0133
END3 0133
ENDJ 0133
TAGeO; 0133
END; 0133
0032 IS 0135 LONGs, NEXT SEG 0024

MODE«0} 0445
IF M=CHAR THEN BEGIN TAGeljJel END ELSF Je®; 0446
GO TO BRANCH; 0450
GE$ Je IF L3CSTAKP) MOD 256 2 M THEN 1 ELSE 03 GO TO BRANCH; 0451
EQ: Je IF L3[STAKP) MOD 256 = M THEN 1 ELSE 03 GO TO BRANCH3 0455
BRANCH: IF (B+J) MOp 2 = 0 THEN BEGIN IF B22 THEN GO TU SYNTAX ELSE 0459
SKIP: PREG¢PREG+1 END3 0462
GO TO POP; 046l
CALL*U3ISTAKP=13¢N3 L3[STAKP=1]¢PREGS 0464
PREG€256XB+M3 GO TO PUSH3 0468
JMPIPREG¢256xB+M3 GO TO POP; 0470
POP1t Ne1; 0473
POP$STAKP€¢STAKP+N; GO TO FETEH} 0474
SETsU3[SPOTI¢U3[SPOTIMOD 2%29 + TYPx2#%2Y; 0476
L3CISPOTI«L3[SPOTIDIV 2%16 x 2%16 + 256xTSIZ + TLOCS 0487
STDISP(SPOT)} 0495
GO TO FETCH3 0496
MASK3Y€L3[L3[STAKP11; 0497
Z¢L3[STAKP+21; 0498

Ne0s COMMENT BECAUSE SKIP GOES TO POF3 0499



FOR I¢0 STEP § UNTIL 7 DO BEGIN RLIJeYy MOD 163 A[IleZ MOD 163
Ye Y DIV 163 Z ¢ Z DIV 16 END;

YeUS[L3[STAKPI]} Z¢u3[STAKP+21]3

FOR I¢8 STEP 1 UNTIL 15 DO BEGIN R[IJey MOD 163 A[Ile Z MOD 16}
Ye Y DIV 163 Z ¢ Z DIV 16 END;

Be0; IF AC15] # RIL15) THEN GO TO SKIP;

FOR I1¢0 STEP 1 UNTIL 14 DO BEGIN It A[LIJ#RIIJTHEN GO TO MASK1 END;

GO TO FETCH;

MASK1t¢IF ALIl=1 THEN GN TO FETCH}

IF R{IJ#1 THEN GO To SKIP;

AL151e13

MASK2:RIIJ€ALI];

IeI+1; IF ALIX#1 THEN GO TO MASK2;

YeZeO3 FOR I ¢ 7 STEP =1 UNTIL 0 DO BEGIN

Yel6XY+RUIJ} Z¢16xZ+R[I+8] ENDJ

U3LL3CSTAKPIleZ3 L3LL3[STAKPIleY:s

GO TO FETCH3

HLTSWRITE(PRINTERIPAGE)) S

FOR I¢0 STEP 8 UNTIL 1008 DO

WRITECPRINTER,TOTALS,I,FOR J¢0O STEP 1 UNTIL 7 D0 TIMES[I+J1);

FOR I¢0 STEP 1 UNTIL 255 DO HELP[I)e¢0; XeO;

FOR I€¢0 STEP 1 UNTIL 1022 DO

BEGIN X€¢X+TIMESII]3 HELPLJU€SYLLITIDIV 2561€¢HELPIJI+TIMESITIEND;

FOR €0 STEP 8 UNTIL 248 DO

WRITECPRINTER,TOTALS,I,FOR J€O STEP 1 UNTIL 7 DC HELPLI+JU1)3

WRITECPRINTER,TOTALS»0sBUFPMAXs STAKFMIN,X)?

ENDJ

END.

EXP IS SEGMENT NUMBER 0033,PRT ADDRESS IS 020%¢
LN IS SEGMENTY NUMBER 0034,PRT ADDRESS IS 0201

OUTPUT(W)

BLOEK CONT
INPUTC(W)Y 1
X 7O THE 1
GO 70 soLv
ALGOL WRIT
ALGOL READ
ALGOL SELE

IS SEGMENT NUMBER 0035,PRT ADDRESS IS 0147

ROL IS SEGMENT NUMBER 0036sPRT ADDRESS IS 0005

S SEGMENT NUMBER 0037,PRT ADDRESS IS 0143

IS SEGMENT NUMBER 0038,PRT ADDRESS IS 0203

ER IS SEGMENT NUMBER 0039,PRT ADDRESS IS 0156

E IS SEGMENT NUMBER 0040,PRT ADDRLSS IS D014
IS SEGMENT NUMBER 0041sPRT ADDRESS 1S 0015

CT IS SEGMENT NUMBER 0042,PRT ADDRESS IS 0016

0024 IS 0620 LONG»

0002 IS 004% LDONG»

0001 IS 0002 LONG»

0500
0505
0510
0513
0517
0522
0524
0530
0530
0532
0534
0535
0537
0540
0543
0549
0552
0553
0556
0558
0573
0579
0580
0587
0588
0603
0616
NEXT SEG 0002
0046
NEXT SEG 0001

NEXT SEG 0000



0043 1S 0069 LONG» NEXT SEG 0000
NUMBER OF ERRORS DETECTED = 000, COMPILATIQON TIME = 0057 SECONDS, '
PRT SIZE=01703TOTAL SEGMENT SIZE=02147 WORDS3DRUM STORAGE REQ.=02373 WORDSiNO. SEGS.=0043.
ESTIMATED CORE STORAGE REQUIREMENT = 06919 WORDS.
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LABEL O0O00OOOOOOOPRINTER00167067?COMPILE KNUTH/SELL ALGOL KNUTH /SELL
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