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SAOBRALG (VERSICN 3,9¢ ~AY 1y, 1972)
| I HELL TFLFPHCAF LASORATCRIES, INCORPOSRATED
A COC 00U VERSICN 1Y FURDUE toIvERSTTY aND Ta n. s,
o DEFINME (4 THRC(STHoRULF) 4) t(START)
Twe [EGIMNY = HULE + » Seqn]
I Sl ReEAS(r 2y = “IWTEGER(RILF) RULE 1S (ReTURN)
§ SFUINT mRESK (4 4) = GF (SULEGNTAILE) #ea PULE » * $S5TK
- . t(RETLRA)
STrrT Alxlm = i AT=aCE = 10900
- cmliLE = 21¢ H NTRLE = 200
: Y= ARZAY (A CULE o+ 1)
B R SICAT = 217+ v niLL
(SIS |
T THACE{avI™MIyan o2 THC )
= LT (N ekl E) o ) IS (TR
. TRACE (v INFILE 4 17,020<STMT>4,4TCa)
%
#
L) ALAOL maFeGAMhak
&
™ 8
; SACGRAY = R NLABRLOCR . VL] v anNLAmCMpn « VI169)
- HLUCK = (BLAdEL 414 2e GCK) , 912] v BUMLAZHLOCK . Y[3)
DRLABRLOCK = (#MLOCKREAD i+ mrouuDTalL) . Via)
™ HLOCKRFAL = (AZHELTIWEA #0ECLARY , vis] v (#HLACKHEAD 284 #0FCi An)
. + « VIF)
- neClak = ®TYPELEC o (7] v ®ARI6YDEC o v(®] v #pRACDEC , Vial
R VoRSallCHEC o vELO] v el aaflnfc . VII1]
- CoRngT~T = (#LAHFL 4354 #CABOST T) o VI121 v #y~iaRCMED , vr1d)
C - HOLBAC R 2 (AZREGT Za #omMOnTavry L vilg
- CEBNTATI = #STMT (4ZEc 0 Za L, WEIR) y (234 BCHMBDILIL) 4 VI167)
. SIMT = #UNCOND , VI1T7) v %CONY , VI1R] v #FORSTT , vy
S . vV ORRSELUO o VILT) 3 egEgn0 = A<STHIdA , yInuulE + 7y
PNCORE = BRLNCK L VP2 ] v HCMPOSTMT . V{11 v #aASIC . w221
HARIC = (®LAREL 414 #nagCy VEZ3) v Rl HASTO . V261
: UNLEASTC = #PHCC o w251 vV #G9Tn , v(26] v #aSSiGy . Vipal
- . CUND = (#LOGEL 234 aClou) o VI30) v #IFCLAUSE (#FONSTMT |, vrd)y
* v RLUCORG ((aZFLSES® #STUT) , V331 v NolL o v(321))
o FUSNSTVNT = (#LanElL +. 4 #EORITMTY , vi34)
¢ vV {RECGRECLAUSE #STHT) | vias)
vy FUSCLBLSE = (22F(nSa #VAR 43=4a #EQRLTIST +z002a) , vI36])
FOSLIST = #rarmp ISTE» VIZK] v (BFORLISH A4 #F L IsTEr »y 1371
i FUsLTISTRLIM = #A“FXP ((42«hILES» #RANM EXp) . V{a]l v
+ (P2STEDZA #AREXP azZUNTTLSa #AHRFXPY o V[41) v
" + NOLL o w0397)
; ASSIGN = #LEFTRART (#:SSTGA |, YIA21 v #anEXe | VI43])
nz + vV #ROCLEXR , v{1701])
) LEFTRACT = (4VAR 4124) ., V[4g)
PRCC = (fPRaCIE #ACTRakesT) |, VI4ag)
3 FUNCLESTG = (#PRCCTR waCTRARFRT) . Vi3
3 PLTPARBET = (4 (UL o vI4T] v ACTRARLIST o vIGR]) #)4 -
b ACTRARLTST = (88CTEALAM) o VIS0] v (#ACTHANI LS| 4,4 #ACTOAZ2M)
* o 1{4G] .
“? ACTEARSy = 4STRING |, v(51] v ®FyeRFRSIan , v[52)
; EARRESSTCIN = ®ARFXE , v(g3] v BULQLEXP , V[]1T7))
“ UTO = (AZC TOE4 #nES]GEXER) . VIs4)d
NESTGEARR = (#IFCLANSE RSUESIG 4ZELSFS+ #PESIGHXPD) » VISS)
. + VoESEESTA |, yil56])
*E SEESIE = (M (4 #UESIGEY®w 2)4) , 4[85771 v #LANEL ., VISAa) v
. ASWITCHTN a4 #SURCFXPR 414 vi&ad)




9 .
|

f

b

%

LakEL = #ICENT o V(=9)
ARFXP = #SAEXP o Vigl] v (#]FCLAUSFE #SAFXP #ZFLSEZ+ sAREXP)
« V[EZ2)

TFCLALSFE = (#ZIFZ2 arOQLEXP #STHENZ2) , V(&3]
SAFXP = (Tear #TEHM) , V[£6] Vv (4=t #TERM) , VI{67] v u#TEQw , Viaa)

v #SAEXP ((4er STERY) , V641 v (%=t STERM) , V(86D))
TERM = #FACTOR . V{701 v (#TER~v #MyLTOP #FACTOR) , V(69
Sl TOP TR, VITIY v 2774 o V{T3) v 272 , V[72)
FACTOR = ®FPRIMARY o V[75] v (#FACTNR #42 aPHRIMARY) 5 V(74]
PHIMARY = ({4 RAREXP a)4) o V[T76) v #vVaAR , V{94] v #FUNCDESIn

o VIIT2) v #uUNSINTEG , VIO%) v #UNSRFEAL , vI96)
~UOLEXP = (#IFCLAUSE oSINPB0OOL +SELSFE+ #ROOLEXP) . VITTY

v #SIMEHONL ., V78]
SIvPRCHL = #IMPLIC , vi80]l v (#SIMPROOL +ZEUIVEZe «#IMPLIC)

« VI78)
TR IC = #2©0LTERM , VIH2] v (#IMPLIC 2ZiNPLIESSA #BOOLTERM)

o« viaYl

HUOLTE~e = #30CLFAC , V[B4) v (=R00L TERM ava #HOIFAC) , V(83
HURLFAC = #300LSEC , vIBs] v (#anpLFaC +a4 #HONLSEC) » VI[85)
SUGLSEC = (4=t ®BROQLFHIM) , VIRTY v #BOOLPRIM , V[AB)
~UNLPRTY = (A2 800 FX¥P t)2) , VIRGY v #QELATINN , vI9n)

v #VAS , V[Y2] v #F NCDESIG , w[173) v aL0Gvar , Vra3)
DELATINAN = (#SAEXP #SFLUFP #SAExeR) , VvIgY)
viAw = SJCENT o VI®7Y v ®#8UBSvVaAL |, vI98]
QuUASyan = (#ICERT ar+ aSUBSLIST 434) » V{S9)
CuASLIST = #SUBSEXRR , VI101) v (#SUBSLIST #ea #SURSEXPR) , VIing)
JURSEXiEW = #AKEAE . v[102]

u

GeClLARATTURS

TYCENEr = (#TYFE #TYyPFLIST) o VI1031 ¥ (*S0WNZA #TYPE #nuNTYP) TQT)

« VI1G4]
TYRELTST = #I0ENT (MULL o« VI106) v (292 2TYRELTISTY o YI109))
Aan TYEE 1T = #TGENT (AL o V100 Y & (4. 20WaTYR 1€T) . V107

SWT ok FC = (22Sw1TomTa #Su]TC.I0 ~r=4 aSWITCRUIST) o ¥[102)
SHTTCHL IST = #UESIGEXPR o VI111) v (#SWITCKLIST 44+ #DESTCGEXPI
« VI1109
LaRELREC = (#ZLanEL=2 #LaBELLISTY , vi112)
LarbpLTsT = #LABEL , VI114] v (oL ABELLIST 4« #_AREL) , villd)
PHROCNEC = (#TYFE 23w CEQURESS #PROCIO #2BCCHFELNY aPROCRNNY)
o VI118] v (2ZPRUCENUUEEZS #PANCI0 #pPRNCHEAD #PROCRONY)
« VI1T761
BreCuCrY = #STHT o vi116) v #CONE , vI117)
PROCHF A = (BFRMEARPAKT 434 VAL BEPART #SPECPALT) o viliRl
Ervpagiakl = (204 #prapPARKLIST tyay , V1201 v il o VI119)
FraPaRL TRT = #FR¥PAD , V([122) v (#FIVPARLTIST 4+t aFRMPARY
. VI1Z1)
FrePaR = #TOENT ., V1123)
Vil UEF T = (4ZVALUFE2 #vALTIDLIST +t4) , VI125) v ~nULL o VI124)
VAL INLIST = #ICENT , VEL2T) v (#VALTOLIST 444 »1DENT) , w126}
SHECPRAST = (#SKFECIFTFR #SPECIDLIST 43%34) , vilze) v NULL , vil2)y
v (#SPECPA4T #SPECIFTIFR #SFcCTIOLIST 4834y , VI130)
arECInE 1ST = #JOFNT o vi132] v (#SPECIDLIST 44+ #IDENTY , vil3rY

i

in WIS SECTIONs THe ewxxkaY CONI+G SKRCULD PE INSCRTED,
WREBAYNEC = AZARMRAYZA

TeMInal. RULES

PAUCLEFCHI K LMNOPURSTUVWXYZ®
1012343578q*

tETTFR
UM REG

[ ]




. TJENT = (ANY(LETTER) (SFaN(LETTF.S NUMBERY v nNULLYY o VI2001
PHACIE = ICANT , V(211
) SIKING = 24 SFANILFTTEw NUMBER) v{2021 134
! HhSINTER = SPAN(AUMAEKY , V20T
% HINGREAL =2 (SPAN(ANUMQEL) 2e4 SPasi(NUMRER)) ViZn6)y
o™ HELOP = (1<% v 4348y 424V Az v ACA v A24) . vI205)
TYRE = 42+ (*INTFGER* v AREALT v #8NCLEANA v 4STRINGe) Vi2uay
+ +z4
LLEVAL = ?24 (*THUEA v 2FALSE+) , V[207) +34
- SPECIFIRR = 424 (4AInTEGENT v 235AL4 v MOALEANSY v 4STRIvARY o
+ sARKAY®) , V[208] 4Za
%
%
9 -2
L
+*
In WTPUT = ATIVYED  » TT-F ()
. 1 P INE = INPLT tF (ENG)
LUFEHNT (1 INE) 1S{VATCH)
“WTPUT = LIGE
L LINE Skan(® +) = 1S (L)
- TExT = TEXT LIME QL)
MAT . wTEYT = H OLTSNT =
. t = 1% Vo= U S = AWKAY (2n) H SFw = ARKAY (20)
nRoE e Vo v Ny L
- IR Te T 23<EGL 24 = 2432 1S (RFG)
' Er TexXl 23FRUZ~ = #p2 1S (EM)
- #
T TexT (Hx oRTAK(#£4p2)) , TEMP = tF(RECOV)
TeXT FUS(D) 2p2 = IF (an)
= Sben) = «(iv] TEME 2aa
vE N = ] 1
HE Stn) = <) TrEvKR 2<gT- Toa
Vo= owo o+ L Ty
- &
REecry 1 2 DIFFER(SIM « 1)) - o« | IF(MAT)
REMY clv) #e2 = AZHEGTMEA 1S{FCTY
REr2  SLv) 2ar = AZERLTA 1S(<FCPIF(RECAV)
E MAT o=y
cuy TNTPUT = MS{A A 2] = o SIN)
- e LT(neM) N ¢ ) $HI0OUTY
. = 4
" WIrytl = H CLIvnT =
ﬁ SL1) BiQeRA
A WTRGT = SE L)
| Fhems o= (T (v am) N o+ ) tF(ZER T
. RraT  SLnd Lrehhg = R LINCRN)
SefRl1l STPLT 4 <STvToa = 1 2 & = SFQL11)
AUTRUT = 3 OUTHEUT = +9a®88 | Evpe. 4 o 4g 4 SEQI~T 3 oUTONT =
St = HEE AT K9 I

26001 TexYT = % GUIRPLT = SFYLLY 3 nuTRUT = H AUTPUT = FLINY)
EN!‘» .

TOFREHR RS BETFATFU IN SOULKRCE PROGKAM
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Specifier and Generator Listings
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1 PROGRAM TEST (INPUT+OUTPUT+ TAPES=INPUT+ TAPE6=0UTPUT)
C DEBUG PARAMETER IS READ IN AS FIRST CARD. BITS ARE SET AS FOLLOWS:
c 1 = FEP TABLE
- C 2 = RESERVED WORD TaBLE
c 4 = TRACE SYNTACTIC STACK (INITIALLY)
C 10 = TRACE SEMANTIC STACK (INITIALLY)
- C 2> = TRACE SEMANTIC STACK DURING INTERPRETATION
c 4~ = TRACE OF PACKEDL TABLE OF EXEC CALLS AND LITERAL TABLE
C 106 = TRACE EXEC-SEM=S CALLED DURING INTERPRETATION
C 270 = TRACE OF GRAPH AS RULES ARE EXECUTED
c 400 = TRACE OF FULL GRAPH AT END OF GENERATION
c 10056 = ROUTINE TIMINGS
C 2000 = LIST RIGHT-SIDE GRAMMAK
c 4000 = TRACE SEQUENCE OF RIGHT-SIDE RULES USED
c
s00002 COMMON/ZOSELAG/ 1OFLAG
000002 COMMON TRUF (120)
000002 COMMONZUNT/ZUNIVINONTERMY 16
0o0002 COMMON/MATCH/LITRUL(1200)vNEXEC(SOO)vNSTAHT(250)»NLPTR;NRPTR.NFULL
000002 COMMON/NTERM/NT (11)
000002 COMMON/RNRS/RDR +RDORE
000002 DATA NT/7HN0NrgRu,3HN11,3HN12.3HN73,3HNTA,3HN15.3HN16,3HN17,3HNTE.
2 3-NT944HNTL0/
600002 CIMENSION ARKAY (6000}
C
, 000002 CALL SECOND(TO)
1 c READ 1/0 FLAG FIRST
3 000004 KE&D 1020+ 10FLAG
f ‘ 000012 1020 FOR™AT(0%)
c SET UP RESERVED WORD TABLE
L 000012 X=SETRW (X))
C CONVERT FEP-S TO USABLE ARRAYS
00015 CALL FEPLOAD
c CREATE UMIVERSE GHRAPH: PLACE <PROGRAM> ON ITe
oy 200016 . ] X=SETUP (ARRAY»6000+0.155400) % NONTERKM=INTGER(ATOM (THNCONTERM 1)
000027 CALL SAVAR(RDRe2)
. 000031 K& =CREENR (GRSET (X))
1 000035 RDH2=CREEDR (GRSET (X))
; C QET UP NONTE~MINAL LARELS
- 000042 U0 9C T=1.11
5000643 90 NT(II=INTGER(ATOMINT(I) 1))
3 200053 UNIV=CREGR (ATOM (4HUNIVs1))
! 000057 ykoo=cpwoue(NONTERM.UNIV)
. 000062 X=HANG (UNIVPROGY % X=HANG (PROG+ ATOM(THPROGRAM 1))
000073 16=0
000074 IF ((IOFLAG.ANDsS12)+E0.0) GO TO 10 % CALL SECOND(TY)
000100 T=T1=-T0 % PRINT 200CsT
000110 2000 FORMAT(10X.#TIME FOR INITIAL SET-UP =#,F10.5)
C READ IN AND SET-UP PARSE OF GRAPH (RIGHT~SIDE) RULES
000110 10 CALL PARSER .
c PRINT PACKED TARLE OF EXEC-SEM DATA IF DESIRED
900111 IF(IOFLAGeAND.32) 40+50
000113 40 I=0 % PRInNT 2020
000120 2020 FORMAT(1H1+#PACKED SEQUENCES OF EXEC-SEM CALLSs LITERAL RULESs AND

# RIGHT-SIDE POINTER TABLES®s/ /s ¥ N #920Xs2POINTERS#+20Xs¥*EXEC CA
#LLS#s 15X FLITERKAL RULES#./)

E 000120 60 1=I+1 & .PRINT 2030-1

: 000127, 2030 FORMAT(1Xe04)

B 5 : 1000127 IF(NSTART(I).NE.O.AND-I.LE.ZSO) PRINT 2040NSTART(I)
: 000145 2040 FORMAT(1H*+20X5020)

- 000145 IFANEXEC (1) eNEWO ANDS1.LE400) PRINT 20509NEXEC(I)

. L a‘l
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4
000163 2050 FORMAT (1H+943Xy020)
000163 IF(LITRUL(I)LEW.0) GO TO 70
000165 IPT=IMAGE(LITRUL(I}) § IF(IPT,.GT.1000) GO TO 80
000172 ENCODE (10420709 IPT) IPT
000201 2070 FORMAT(110)
000201 IPT=LSHIFT(IPT+42)
000204 80 PRINT 20604IPT
000212 2060 FORMAT(1H++73XsA10)
000212 70 IF (I LT NLPTR.OR,I.LT.NRPTR) GO TO 60
- 000222 S0 IF({IOFLAG.AND.S12).FQ.0) GO TO 20 $ CALL SECOND(T2)
000226 T=T2=T1 % PKINT 201047
0002306 2010 FORMAT(10Xs#TIME TGO INITIALLY PARSE GRAPH RULES =#+F10,.5)
c CREATE GRAPH USING SNOBOL LEFT-SIDE PARSE RULES AND THE EXEC=-SEM-S
000236 20 CALL CRGRAPH
v 000237 IF((IOFLAG.AND.S12).,EQ.0) GO TQ 30
000241 CALL SFCOND(TI) $ T=Tl=T2 $ PRINT 20807
£00253 2080 FORMAT(10Xs#TIME TO GENERATE GRAPH =%,F10.5)
c TRACE FINAL GRAPH IF DESIRED
000253 30 IF(IOFLAG.AND.256) CALL TRARAPH(UNIV.1000+1)
000260 CALL SECOND(TL)
000262 T=T1=-T0
000264 PRINT 10007
000272 1000 FORMAT(#* EXECUTION TIME =%#.F10.5)
E 000272 ENi)
006100
& 1 LOGICAL FUNCTION SETRW(IW)
c
- C THIS FUNCTION SETS UP THE RESERVED wORD TABLE.
c ENTRIES IN THIS TABLE ARE THE FUNCTION NAMES USED IN THE INSTRUCTION
E c GRAPHS 3 THEY wILL RE THE FUNCTION-ATOMS IN THE SYSTEM.
c
_ c ENTRY RESWORD(W) RETURNS T OR F DEPENDING ON WHETHER OR NOT w IS A
. C RESERVED wuRD
C
000002 COMMON/OSFLAG/IOFLAG
000002 COMMON 1RUF (120)
e Q00002 COMMON/RATABL/IHTAB(S4) s ISTAB(2,454)
000002 DATA IHTABWISTAB/162%0G/
c READ NWORDS AND INITIALIZE
000002 READ 12009+nHWORDS
2 000010 1000 FORMAT(I2)
3 000011 IFREE=1 % 1=0 $ uJ=0¢ % IR=1
y 000014 IP=LSHIFT(IOFLAGs=1) ¢AND,1
000020 SETPW=,TRUE.
c READ A RESERVED WORDS INTO BUFFER
'? 000023 S KEAD 1010+ (IRUF(I1)sT1=148)
; 900031 1010 FORMAT (=A10)
; 000032 J=5
000033 10 I=1+1 § J=J+1
. 600036 IWORD=ISUF(J) $ GO TO 2%
? C ENTRY FOR LOOKUP ONLY
4 000040 ENTRY RESWORD
000046 1WORN=IW
. C HASH THE WORD
3 000047 25 IHAD=MOD{LSHIFT(IWORD»=30)+53)+1
3 c CHECK T0O SEE IF HASH TABLE IS SET
006056 IF(IHTAB(IHAD) .NELO) GO TO 30
000061 SETRW=.FALSE.
400062 IF(IRLEQ.0) RETURN
PLACE WORD IN S=-TABLE AND SET H-TABLE POINTER TO WORD
000064 15 IHTAB(IHAD)=IFREE
000070 20 ISTAB(1+IFREE)=1wWORD

[o]
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- 000071 IFREE=IFREE+]
600074 22 IF(I.LT.NWORDS) GO TO 40 § IR=0 $ IF(IP.EQ.0) RETURN
. 000102 PRINT 2005 % PRINT 2010+ (I1+IHTAB(I1)»ISTAB(I+11}+ISTAB(Z2+:11)y
- 1 11=1+54) 3 PRINT 2015
4 000137 2005 FORMAT(//7+90X+*RESERVED WORD TABLE®#s// 984X e # INDEX# 94X o #H=TAB2:7 (s
h # 2S-TAB(VALUE) ®+2Xe2CHAIN PUOINTER®y/)
000140 2010 FORMATI(RSXsI292:#92Xe15s10X9A10+42X915)
;e 000140 2015 FOWMAT(//)
. 000140 RETURN
- c CHECK TO SEE IF ALL OF BUFFER HASH BEEN PROCESSED
000142 40 IF(J.LT.R) 1045
s C
c HASH TABLE ADDRESS WAS NON-EMPTY~=CHECx THE CHAIN FOR WORD
o
! 000147 30 ISAD=IRTAB(IMAD)
o 000151 S0 IF(ISTAB(1+ISAD) JNELIWORD)Y GO TO 60
500154 IF(IR.NELO) GO TO 22
000155 SETRW=, TRUE ,
"3 000156 RE TUR~
C NO MATCr--CHECK TO SEE IF THERE [S MORE CHAIN
vt 000157 60 IF(ISTAR(2.1SAD) NELO) GO TO 70
1000161 SETRW=,.FALSE,
000162 IF(IR.EQ.0) RETURN
600164 ISTARB(2+1ISAD) =IF -EE
i 00167 G0 10 24
C CHAIN CONTINUES=-=FOLLOW IT SEARCHING FOR MATCH OR END
000167 70 ISAD=ISTAB(2+[SAD)
7 000171 GO TO 50
' 000172 Ett)
s 006200
1 SUBROUTINE FEPLORN
oy C
c THIS SUBROUTINE REAUS IN THE FEP-S AND TABIES THEM INTO THE
> C COMMON BLOCK /FEPS/. IT ASSUMES THE PROGRAM NAME CARD
C ASSIGNMENT TAPES=INPUT wAS MADE, A CARD WITH # IN COL. 1
- c TERMINATES ThE FEP INPUT DECK.
c
600001 COMMON/FEPS/LSIDE(60¢5) s NARROW(60) sNRSIDE(6093) ¢+ NACTION{60)
- # NACTNO(60) «NSTAR(60) » JUMP (60) o NUML (60} yNUMR (60)
000001 COMMON LABEL (60) +NJMP (65)
. 000001 COMMON/0SFLAG/I0SEL
000001 DATA JUMP/60%0/+KBLANK/1IH /
e 541F NO. OF FEPS EXCEEDS 60+ VALUE OF #LIMIT® AND ARRAY DIMENSIONS MUST CHANGE
200001 LIMIT=61
— 28K INDEXES FEP TABLES DURING REAUs THEN HOLDS COUNT
000002 K=o
N - 000003 1 K=K+
000005 IF(K.EQ.LIMIT) GO TO 900
# READ AND TABLE NEXT FEP
000006 READ 100+LABEL(K) s (LSIDE{(Ks6=1)91=1+5) sNARROW(K) » (NRSIDE (Ksiu=J)s
# J=193) oNACTION(K) o NACTNO(K) sNSTAR (K) s NUMP (K)
s 000050 100 FORMAT(A3sS(1XsAT) 1Al 93(A7s1X)9ASs[2s1X2A19A3)
000050 IF(EOF+5) 90242
ey # IF ENDFILE. ERROR EXIT
000053 2 IF(LABEL (K) oNEL1H#) GO TO 1
B #2READING COMPLETE: ASSIGN NUMERIC JUMP VALUES CORRESPONDING TO NUMBER OF FEP
#5CONTAINING LABEL AND COUNT LEFT AND RIGHT SIDE NONBLANK ENTRIES
000056 3 K=K~1
- 000060 NUML (1) =NUMR (1) =1
000062 DO 10 I=2+K
o 000063 IF(LABEL (1) JEQ.KBLANK) GO TO 5
##1F FEP LABELEDs FIND AND SET ALL JUMPS TO LABEL




000065 DO & J=lK
5 000067 IF(LABEL (1) JEQ.NJMP (J)) JUMP (D) =]
v 000075 4 CONT INUE
. =##COUNT ENTRIES
000100 s N=§
000101 6 NEN+1
000103 IF(M.EQ.B) GO TO 7
000104 IF(LSIDE (14N) JNEJKBLANK) GO TO 6
. 000110 7 NUML (1) =N~-1
000113 =
000113 s N=N+1
000115 IF(NJEQas) GC 10 9
. 0001106 IF (NRSTIDE (1aN) JNELKRBLANK) GO TO 8
00012¢ 9 NUMR (1) =N=1
o 000125 10 CONT INUE .
; #aFEPS ASSEMBLEDS LIST IF I/0 SELECTION FLAG BIT 0 SETe ELSE RETURN
i 000127 IF (105EL »ANDW1) 11413
™ 000131 11 PRINT 101
, 000135 101 FORMAT (12X 2N LAN® 43X 8L 52 36Ks#L4H 96X BL3%eO6XaAL2F 16X s ¥L 1% 04X s nRy
2 i 2 3Xq“R]*obe“RZ*an,*Rl‘*o‘QXQ"ACTION‘*QBX,“S*92Xc*"JUMP‘*97X9*N“oSX;
% AR N ity /) )
R 000135 DO 12 I=leK .
, 000137 PRINT 102+1sLABEL (1) o (LSTDE (1a6=NY sN=195) o+NARROW (1) 9 (NRSTDE (1
i # 4=N) yN=103) sNACTION(I) oNACTNO (1) oNSTAR(I) sNUMP (I) s JUMP (1) o1
% NUML(T) «NUMR(D)
o 000212 102 FOFMAT(1CX11301K9A395(1XOA7)91»‘-/-\101)(;3“\7-1)()QA5'1301X1A19A3’
1 # 15+16+5XeI1s2KsT1)
900212 12 CONT INUE
seNORMAL RE TURN
5 000215 13 RE TUR
T s#1F TABLE LIMIT REACHEDe CHECK IF NEXT CAFD HAS TERMINATOR
i Goo2ie 560 RLAD 1000
-8 063224 IF{ENFe5) 9024901
600227 901  IF (4 EQ.1H®) GO TO 3
s s8lF TERMINATORs GO ASSEMBLE ELSE ABORT
, 000231 PRINT 103
y 000235 103 FORMAT(1SXs®NO. OF FEPS EXCEEDS LIMIT OF 175%)
000235 G0 TO 903
. selF ENDFILE, ABORT
] 000236 402 PRINT 104
; 000242 104 FORMAT(15Xs#IMPROPER TERMINATION OF FEP DECK*®)
e #2 ARNORMAL EXIT
000242 903 PRINT 10S
- 000246 105 FORMAT(15Xs#EXECUTION TERMINATED#®)
000246 END
006300
1 SUBROUT INE PARSER
c
™ c THIS SUBROUTINE INTERPRETS THE FEP-S PREVIOUSLY READ INTO TWE
c COMMON ~LOCK FEPS. »
C INITIALLYs IT SETS UP THE TABLE(S) OF FEP MATCHES USED BY THE
c EXEC=SEM=S
- c
000001 COMMON/OSFLAG/ IOFLAG .
000001 COMMON/FEPS/LSIDE (60+5) sNARROW (60) sNRSIDE (6093) sNACTION(60) s
. 2 NACTNO(60) sNSTAR(60) s JUMP (60) s NUML (60) s NUMR(60)
" 000001 COMMON ISYN(S0) s ISEM(50) +ISTKs IGRBG(19)
000001 DATA NPCURSNPJIMP 4 NBLANK/091910H /
000001 ISTK=1
c NPCUR=CURRENT PRODUCTIONs NPJUMP=CURRENT SEQUENCE
C00002 S NPCUR=NPCUR+]

Cc TEST FOR MATCH wiTH CURRENT PRODUCTION




000004
000005
000011
000019
000015
300023

000027
000031
000034
000040

000044
000047
000053
000060
000064
000071
000072

000074
000077
000100
000103

000105
000107
000110
000117
000136
000136
000153

000153
co0156
000156
000162
000162
300163
006500

000004
000004

000004

000013
000015

15

10

20
C
C

30

32

35
C

40
c

50

52

Sa

1000

1010
c

60

70

1020
C
[»
C
C
C
C
C
C
C
C
C
C
C

10
C
C
C

15

I=1

IF(LSIDE(NPCURol).NE.10H<SG> ) GO T0 10

1SG=ISYN{ISTK) $ ISMSG=ISEM(ISTK)

GO T0 20

IF(LSIDE(NPCURoI).NE.ISYN(ISTK‘I‘])) G0 TO0 5

1=1+1 $ IF (1 LE NUML(NPCUR)) GO T0O 10
PERFORM DESIRED ACTION» IF INDICATED

IF(NACTION(NPCUR).EO.NBLANK) GO 10 30

IF(NACT!ON(NPCUR).EQ.XOHHALT ) RETUKRN
IF(NACTION(NPCUR).EQ.IOHEXEC )y CallL EXECSYN(NACTNO (NPCUR)Y)
IF(NACTION(NPCUR).EO.IOHERQOR ) CALL EWROR {NACTNO (NPCUR})

PERFORM REPILACEMENTy IF INDICATED
IF (NARROW (NPCUR) +EQ «NBLANK) GO TO 40
ISTK=ISTK-NUML (NPCUR) +1 3 I=NUMR(NPCUR)
IF(NRSIDE(NPCURcI).NE.10H<SG> ) GO 19 35
[SYN(ISTKI=ISG % ISEM(ISTK) =ISMSO k3 60 To 40
ISYN(ISTK)=NRSIDE(NPCUP.I)
IF(1.EQ.1} GO TO 40
1=I-1 % ISTK=1ISTK+1 & O TC 32

SCAN NEXT CHARACTER IF INDICATED
IF(NSTAR(NPCUR).EQ.NRLANK) 60 TOo 50
[STK=1STK+1
IF(ISTKLGT.50) GO Y0 70
CALL SCANNEQ(ISYN(ISTK)1ISEM(15TK))

IF TRACE 1S DESIRED. OUTPUT STACKS AND PROD. NOS.

IF (10FLAGeAND %) 52460
IF(LINEF£Q.0) GO TO S4
IF(LINEC.LT.LINEF.UR.LINEC.GI.LINEL) G0 TO 60
PRINT 10009NPJMPvNPCURq(ISYN(ISTK—S*I);I=1-S)
FOPMAT(SOXo*SEQUENCE*sI“~”» LINE#eTb4e% MATCHED #+5A10)
IF(IOFLAG.AND.8B) PRINT 10109(ISEM(ISTK-S*I).I=1~5)
FORMAT (H2Xs5A10)

JUMP TO NEXT PRODUCTION
NPCUR=NPJMP=JUMP(NPCUR)
¢O TO 15
PRINT 1020
FORMAT (6H snuee ¢ nERROR=--PAKSE S3TACK TOO LARGE®)
RETURN
END

SUBROUT INE SCANNER (ICLASS « TFORM)

THIS SCANNER RECOGNIZES & CLASSES OF SYMBOLS:
-- <IDENTIFIER>
-e <NUMBER>
RESERVED WORD
—- SPECIAL SYMBOL
-~ EOF

[F 2 SR VCRAVIR o
]
]

IT REQUIRES A SUBROUTINE GETCHAR WHICH RETRIEVES THE NEXT CHARACTER FROM
THE INPUT STRING. DETERMINES ITS SUBCLASSS AND TAKES CARE OF REACING THE
SOURCE PROGRAM DECK.

DIMENSION ICHAR(12)
DATA ICH/80/
SKIP BLANKS IF NECESSARY
CALL GETCHAR(ICL-ICHAR(l)vICH) % IF(ICL.EQ.%4) GO TO 10

PROCESS INTEGER

IF{ICL.NE.2) GO YO 30
i=2 % ICLASS=10H<NUMBR>




000017 IF CICHAR (1) WNELIRO) GO TO 20
c SKIP LEADING 0S
000021 45 CALL GETCHAR (ICL s ICHAR(1) s 1CH)

000024 IF(ICHAR(1) LEQ.1RO) GO TO 45
000030 IF(ICL.EQ.2) GO TO 20
000032 ICHAR(1)=1RO % I=1 % GO 10 690
000034 20 CALL GETCHAR{ICL+ICHAR(I)sICH)
000040 IF(ICL.NE.2) GO TO 25
00004% I=1+1 % IF(1.EQ.13) I=12 % GO0 TO 20
002051 25 I=1-1 3 IF(1.LF.10) GO TO 60
c INTEGER TOO LONG--PRINT ERROR MSG BUT CONTINUE
000055 ICH1=1CH=-1
000056 PRINT 9959+1CHI
000064 9999 FORMAT (SX+SHu###8 s *ERKOR~-=ABOVE LINE CONTAINS ILLECAL INTEGER ENCI
J #NG AT COL.#¢13)
£00060 I=10
- 000067 60 ENCODE (10520005 IFORM) (ICHAR(I1)s11=1+1) $ ICH=ICH-1 $ RETURN
000103 2000 FORMAT(1DR1)
c
o PROCESS IDENTIFIERS AnD RESERVED WORDS
¢
= 000103 30 IF(ICL.NE.1) GO TO 50
600105 1<2 < ICLASS=10HCIDENT>
000107 40 CALL GETCHAR(ICLsICHARCI)ICH)
000113 IF(ICLL.GT.2) GO TO 3%
. 000120 I=1+1 $ IF(1.FG.12) I=11 $ GO Tn 40
A 000125 35 I=1-1 % IF(1.6T.10) I=10
000132 ENCODE(10+2000s IFOR4) (ICHAR(IL)«I11=141)
00016~ ICH=ICH-1 % RETURN
c
-? C PROCESS SPECIAL CHARACTER=--STORE CHAR. AND RETURN
c
4 000146 S0 IF(ICL .NF.3) GO TO 70
000150 ENCODE (10+2000+1CLASS) ICHAW(1)
. 000161 IFORM=TCLASS % RE TURMN
- c
1 C PROCESS END=OF~FILE -~ STURE E-0-F ANC RETURN
C
; 000164 70 ICLASS=IFORM=10HE-0-F
000166 KE TURN $  END
006700
1 SUBROUTINE GETCHAR (ICLASSsICHARSICH)
c
& C THIS SUBROUTINE IS USED 3Y THE SCANNER TO GET THE NEXT CHARACTER.
c IT RETURNS THE CHARACTER (OR EOF) AND ITS CLASSs DEFINED AS FOLLOWS:
c L-LETTER 2-DIGIT 3-SP. SYMBOL 4-B' sNK  5~EOF
o IT ASSUMES THE PROGRAM NAME CARD ASSIGNMENT TAPES=INPUT WAS MADE.
» c
000005 OATA 1ENF/0/
000005 COMMON/OSFILAG/ IOFLAG
000005 DIMENSION ICARD(80)
c INCREMENT POINTER TO GET NEXT CHARACTER
E 000005 ICH=ICH+1 '
0000065 IF (IEOF LEQ.0) GO TO S
000007 ICLASS=5 $  RETURN
C CHECK TO SEE IF NEED NEW CARD
2 000011 5 IF(ICH.LE«BY) GO TO 10
000013 READ 1000+I1CARD $ LINEC=LINEC+]
“ 000023 IF C(LINECSEQe1) e AND. {IOFLAG.AND.1024)) PRINT 2010
000037 1000 FORMAT(80OR1)
000037 2010 FORMAT(1HD)

¢00037 ICH=1




it agomosii
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000040

000043
000046
000060

000060

600061
000063

000065
00070

00071
200074

000075
00720¢

300002
600002
000002

000002
000004
200005

000007

000011
00002y

000023
000037
000042
000050

000050
C0005%
000064
007200

000002
600002

000002
000011
000013
00015
000023

OO0

[eXs Xe Re

99
50
2000

10

20

30

40

10

15
20

1000

10

CHECK TO SEE WHETHER END~OQF-FILE WAS ENCOUNTERED
IF(EOF«S) 99450

END=OF =FILE == PRINT ERROR MESSAGE AND RETURN
ICLASS=S % 1ECF=1 3 RETURN
IF({IOFLAG.AND.1024) PRINT 2000+ 1CARD
FORMAT (1X980K1)

SUCCESSFUL READ PERFORMED=--ASSIGN CLASS
ICHAR=ICARD(ICH)

IF RLANKs CLASS=G
1F (ICHAR.NELIRK ) GO TO 20
ICLASS=4 % RETURN

IF LETTERs CLASS=?
IF(ICHaR.GTL1RZ) GO TO 30
ICLASS=] % RFTURN

IF NDIGIT. CLASS=2
IF(ICHAR,GTL1IRS) GO TO 40
ICLASS=? $ RETURN

MUST BE SPECIAL CHARACTER==CLASS= S
ICLASS=3 $ RETURN % ENG

SURROUTINE EXECSYN(N)

SYNTAXK=-2ATCHING E£XECS == THESE SAVE A TRACE OF THE MATCHING IN
COMMON BLOCK /MATCr/ SO THAT DURING INTERPRETATION THE ACTUAL
SEMANTIC EXECS C&N HE EXECUTED PROPERL Y.

COMMON/MATCH/LITPUL(1200)cNEXtC(SOO)oNSTART(ZSO)9NLPTR’NRPTR9NFULL
DATA NLPTRINRPTR/140/ :
COMMON 1SYN(50) s ISEM(50) ¢ ISTKsIGRARG(19)

IF (et Qeh) GO TO ©
IF(nN.HQ.15) GO TO 15
IF(4.FQa1) GO TO 1
ALL EXECS PACK THEIR NUMBER INTO NEXEC==THIS IS THE *tTRACE#
CALL PACK (N} $  RETURN
CXEC & MATCOHED AN INENTIFIER-=SayE IT FOR THE SEMANTIC EXEC.
LITQULgNLPTp):INTGED(ATQM(IS&M(ISTK)°1))
NLPTR=NLPTK+1 % GO 10 20
EXEC 15 MATCHED A NUMRER == SAME AS 64 ONLY INTEGER ATOM,.
LITRUL(NLPTR)=INTGER(ATOM(NDECOD(ISEM(ISTK))qO)) % NLPTR=NLPTRe+1
IF (NLPTR.LEL1200) GO TO 10
PRINT 3006 % STOP
FORMAT {(# ERROR IN RIGHT-SI:E INPUT=--£RRAY LITRUL OVERFLOW*)
EXEC-SYN 1 ESTABLISHES LOCATIONS IN LITRUL AND NEXEC THAT
REGIN CURRENT RIGHT=-SIDE wULE.
NRPTR=NRPTR+1 5 NUM=NDECOD (ISEM(ISTK))
NSTART(NUM)=LSHIFT(NLPTR;3U).OR.NRPT“ $ NFULL=0 $ GO TO 10
EN

SUBROUTINE PACK(N)

PACKS (UNPACKS) INTEGER 0 < N < 32 INTO LOC3 1F LOC IS FuULL (EMPTY)»
INCREMEMTS IT AND CONTINUES

COMMON/MATCH/LITQUL(1200)oMEXEC(SOO)wNSTART(250)-NLPTR;NRPTR¢NFULL
DATA NEXEC/40020/sNBYTE/10/9NBIT/6/

NEXEC(NPPTH)=NEXEC(NRPTR).OH.LSHIFT(N-NFULL*NBIT)
NFULL=NFULL+1

IF (NFULL SNEJNSYTE) RETURN

NRPTR=NRPTR+1 $ NFULL=0 $ IF(NRPTR.LE.S00) RETURN
PRINT 1000 $ STOP .




000032 1000 FORMAT(®» ERROR IN RIGHT=SINE RULE INPUT=--~ARRAY NEXEC OVERFLOW®)
C
000032 ENTRY UNPACK
000040 N=LSHIFTINEXECINRPTR) s =NFULL#NBIT) JANDL0OTT78
000050 GO TO 10
¢00051 EN
005100
1 SURROUT I :E CRGRAPH
¢
C THIS SUBROUTINE TRACES THROUGH THE PARSE TREEe« CALLING ZRSIDEZ
C TO BUILD THE ACTUAL PROGRAM GRAPH,
C
000001 N=NRULE (=1)
200004 S LIi=i0wH
000005 NTRANS=NRULE (1) $  IF(NTRANS.EQ.1H+) RETURN
500012 IF (NTRANS.GT,.0) GO TO 10
300019 NTRANS=z=NTRANS $ LIT=NRULE(2)
000020 10 CALL RSIDE(NTRANSSLIT) % 6O T0 S
; 000023 ENMD
007400
1 FUNCTION NRULE (ITYPE)
k 000002 COMMON/OSFLAG/ IOFLAG
; 200002 DIMENSIAN ICARD (50}
- 060002 IFCITYPF LTL0) GO TO 10
000003 LIT=10H $  IC=1lu
000005 IF(ICARD(ICOL) «NEL1IR ) GO TO 5 & NRULE = JH+ $ RETURN
£0001e S IF(ICOLLLEL80) GO 70 20
000015 10 ~EAD 1000+ICARD % IcoaL=1
000024 1000 FOx=~AT (RQOR1)
€50025 IF(IOFIAGLAND.2048) PRINT 1010+ICARD
. 260035 1010 FOKMaT (1x980R1)
V00036 IF(ITYPE LT0) RETURN
60004l 20 IF(ICARD(ICOL) «EQLIR ) GO 70 30
000044 LIT = LSHIFTHLIT«6) LANDe 777777777777777777008
400047 LI1T = LIT .0k. ICARDCICOL)
000051 [coL=IcoL+l =+ IC=IC-1
000054 GO 10 S
0060065 30 I[FUITYPELEQL2) GO TU 40
000057 CECODE(10+2000+LIT) NRULE
000066 2000 FORMAT(I10)
360067 G0 TO 56
060070 40 NRULF=LSRIFT(LIT«6*1IC)
000076 S50 1COL=ICOL+l
000100 RETURN
000101 Efsi
207200
1 SUEROUTINE RSIDE (NRULE LITERAL)
c
c THIS IS THE HASIC INTERPRETER OF THE SYSTEM == IT CALLS THE GRAPK=-
C BUILDING SEMANTIC EXECS IN SEQUENCE SPECIFIED IN COMMON /MATCH/
C
300004 COMMON/MATCH/LITRUL (1200) «NEXEC(500) o NSTART (250) s NLPTRsNRPTRsNFULL
¢00004 COMMON/UNIT/UNTIVeNONTERM, 16
s0000s COMMON/ZOSFLAG/I0FLAG
C GET STARTING LOCN (INPDEX) OF FIRST LITERAL
300004 NLPTR=USHIFT(NSTART (NRULE) «~30) AND.O777778
3 C GET STARTING LOCN (INDEX) OF EXEC SEQUENCE
f ¢oo010 NRPTR=NSTART (NRULE) « ANDLOTTT7TTIE & NFULL=0
CF GET EXEC NUMBER TO CALL IF ANY
000019 10 CALL UNPACKI(N) % IF(N.GT.0) GO TO 15
360023 IFCCIOFLAGLAND.2048) JEQ.0) GO TO 25
950025 PRINT 1010sNRULESLITERAL

v,

habiniiilp



000034 1010 FORMAT(# RIGHT=SIDE RULE#s14s® LITERAL ®sA10)

000036 RETURN
000036 25 IF({10FLAG.AND.128),EQ.0) RETURN
000041 PRINT 1000 «NRULESLITERAL
000051 1000 FORMAT(///+® PARTIAL GRAPH AFTER RULE #sI4+® WITH LITERAL *+A1047)
000053 CALL TRGRAPH(UNIV1000+1)
000055 RETURN
C CALL SEMANTIC EXEC TO BUILD GRAPH
000056 15 CALL EXECSEM(NsLITERAL}) % IF(IOFLAG.AND«64) 20410420
C TRACE SEMANTIC STACK IF DESIRED
000064 20 CALL PRTSEM(N) % GO TO 1¢
000079 END
007200
» 1 SUSHOUT INE PRTSE(N)
C
C PRINTS TOP - WORDS OF SEMANTIC STACr~--I1F GROPE VALUES.
o PRINTS AS SUCHS ELSE AS LITERALS
c
000002 COMMON ISYN{50) s ISEM(50) +ISTRsIGREG(19)
; 000002 UIMENSION IP~LIST (%)
000002 5O 10 1=1+5
00000« JZISEM(ISTK=5+1)
E 000007 S OIFCISVAL(J)) 15510415
900013 15 IF(ISATOM(U)) 20+254+20
4 000017 25 1F(EQUAL (OBJECT(J) +ATOM(THNONTERMs1))) 3003530
660030 30 JTINTGER(VALUE(J)) ¢ 6O 1L 20
e 000036 35 J=INTOLER(OBJECT(J)) % GO TO S
500064 20 JTIMAGE ()
000046 IFtJ.GF ,1000) GO TO 10
000052 ENCODE(10+2000+40) J
000061 JELSHIFT (Jes2)
000064 2000 FORMAT(IIO)
200065 10 IPRLIST(I)=yu
£00071 SEINT 10004sNs[PWLIST
000101 1000 FORMAT (10X #AFTER EXEC %#+12e%y SEMANTIC STACK:#.5A10)
e 000102 KETURNM % END
007200
E 1 FUNCTION NDECOD(LIT)
C
i C FUNCTION DECODES LEFT=-JUSTIFIED DISPLAY CODED #LIT# INTO AN
C INTEGER. RKETURNED AS THE FUNCTION VALUE.
c
600002 LITI=LIT
0000053 5 IF((LIT1.AND.77B)YNEL1= ) GO TO 10
2 000006 LITI=LSHIFT(LITI.54) % GO TQO S
i 000012 10 DECODE(101000sLIT1) LITI
. 000022 1000 FOR™MAT(I10}
0600023 NDECOD=11T1
600025 RETURN % END
607500
1 FUNCTION RUECODO.IT)
c
o FUNCTION DECODES LEFT-JUSTIFIED REaL
c
000002 LITI=L1T
000003 DECODE(10+1000.LIT1) RLIT
000013 1000 FORMAT(F10.0)
000014 RDECOD=RLIT $ RETURN $ END
007500
1 SUBROUTINE EXECSEMINSLITERAL)
c
C SEMANTIC EXECUTIVE ROUTINE == THESE APPROX. 15 ROUTINES ARE




e

000004
000004
000004
020004
00000«
000004
000004

00002¢
000030

00003¢
000034
000045

000053
00065
000073
00105
000113
goolzl
000124
000130
000133
000141
000144
000155
000157

000161

000165
000175

060175

0c0177
000202
000205
000214
000222
c00223
000225
£o023%
000236
000247

000250
000256

C00263
000265
agozrv

000277
000305

OO0

O

30
31

40
41
42
43

45

46
L4

80
81
82

10
101
1000

100
102

USED TO BUILD THE ACTUAL PROGRAM GRAPH STRUCTURE AT RUN-TIME.

THE COMMON BLOCK /MATCH/ FROM #PARSER# CONTAINS ALL THE INFORMATION
NECESSARY FOR THEM TO FOLLOw TrHE PARSE OF THE GRAPH LANGUAGE AND
CONSTRUCT THE CORRECT STRUCTURES.

COMMON/UNIZUNIVeNONTERMSIG

COMMON/OSFLAG/Z10FLAG
COMMON/MATCH/LITQHL(1200)'NEX£C(SOO)-NSTAPT(250)'NLPTRyNRPTRgNFULL
COMMON/NTERM/NT(11)

COMMON SYN(S50) sSEM(50) s ISTKeIGR=G(19)

EXTERNAL CHATON«CHAFRN

CO TO (192+39495¢697¢Be9910911512913914+15) 01
<NUMH~>

IENTRY=0 $ XND=0, % RETURH

* <N-LAB> <A=LAB> <N~LAB> 1

JARC=1 $ GO TO 950

L <N-LAR> <S6G>

IF(SEMIISTK)) 31430431

16=16+1 % SEM{ISTK)=CHORJ(CURNDQUOTE(ICG)) % RETURN
SEMUISTK) =CHO+J(CURND«SEMCISTK)Y) $  RETURN

/ <NTE#RM> = <S=0=«N> / I /
XzRSETT(SEM(ISTK=2)) 35  TF(LENGTH(X)) 41+61+40
CALL MAPFT(X+sCHATONSSEM(ISTK-1))
X=ESETO(SEMIISTK=2)) % TF(LENGTH(X)) 43+43+42
CALL MAPFT{X+CHAFRNSEMIISTK))

CALL DETND(SEM(ISTR=-2)) % CALL UNRELA{(SEM{ISTK=2))
00 44 1=2+11

L=LENGTAINSETINT(I)}))

IF (L) 4440464445

ROR=CREENRINSET(UTCLIY D)

N0 46 S=1sL

X=CHOBJ (TO(RDR) « NONTERM)

CONTINUE

ISTK=ISTK=3 & RETURN

<S5G> i FE T <85>

ISTK=18Tx+1 ¢ SEM{ISTK)=0G. § RETURN
<IDENT> » K onm oo >

1STK=ISTK+1 % SEM(ISTRK)=REALE(LITRULINLPTR)) % NLPTR=NLPTR+1
RE TUR™W

12 <N=LAB> <A=-LAB> <N-LAB> +

[ARC==-1 % GO T0 95

{

ACURND=CURND % IF(XND) B8(Cs+819+30

CURND=XND % XND=0. § 60 TO 82
CURND=CRNODE (QUOTE (0) » CURGR)
CURGR=CRETGR(X) $ X=HANG(CURNDsCURGR)
ISTK=1STK+1

SEM{1STK)=CURND

IF(IENTRY o£Ge 1) X=HANG(GRAPH(XCURND) « CURND)

1E4T~2Y=1

IF (INTGER(SEM(ISTK=1)) EQ.10H= ) SEM(ISTK-1)=CURND
RETURN

SEM({ISTK=1)=GETNT(SEM{ISTK)) $ CURND=SEM(ISTK~-1)
CURGK=GRAPH(CURND) % SEM(ISTK)I=10H= $ RETURN
<NTERM> <SG> P <NODE> <SG>

IF(SEM(ISTK)) 1001019100

PRINT 1000. % SFM(ISTK)=ATOM{(3HNIL»1) $ GO TO 103

FORMAT (6H ##82% ¢ *ERRON==NON-TERMINAL WITH NULL VALUE ENCOUNTERED-=-
#wlLlL USE ATOM MNIL* AS VALUE#)

IF(SEM(ISTK) .NEATOM(7HLITERALs1)) GO TO 103

LT=ULSHIFT(LITERALY6) «AND.OT77B




000310 IF(LTeGTolRZoAND o {LTeLE«1RYLORLTLEQ.1R)) GO TO 104
000326 SEM{ISTK)=ATOM(LITERALs1) % GO 7O 105
C CONVERT TO INTEGER OR REAL ATUM...
000334 104 LIT=LITERAL
- 200335 £O 918 1=1.10
000337 LIT=LSHIFT(LITERAL96)
. 000343 918 IF((LIT.AND.D77H) .EU.1R.) 6O TO 919
§ 000347 SEM{ISTK)=ATOMINDECOD(LITERAL) +0) % 60 TO 105
: 000360 919 SEM(ISTK)Y=ATOM(RDECOD(LITERAL) v=1)
- 000371 105 IF(SEM(ISTrk=-1)) 10610741064
000373 106 NTLAB=INTGER(SEM(ISTK=1)) $ GO TO 917
000401 107 16=1G+1 3% NTLARSINTOER(QUUTELIG)) % GO 70 617
: 000411 103 IF{(SFM(ISTK=1)) 915+9164+915
000413 615 NTLAR=INTGER(SEM(ISTK-1)) % GO TO 917
000421 916 NTULABSNONTEKM
000423 917 IF(X:D) 10999054109
000424 109 CURND=CHOBJ{(XND«NTLAR) $  XND=0. $ GO T0O 10A
000432 905 CURND=CRNODE (NTLABCUKRGH)
000436 108 SEM{ISTK=1)=HANG(CURND»SEM(ISTKY)
000463 IFUINTGER(SEMUISTK=2)) EQ10H= ) SEMISTK~=2)=CURND
000453 I1STK=ISTK=-1
000455 IF(IENTRYLEQL0) RETURN
200456 X=HANG (CURGR+SEM(ISTKY)) % IENTRY=0 $ RETURN
C { <h=LAB> <S=0=N> ] [ad <NODE>
- 000463 11 CURND=SEM(ISTK-~2) $ CURGR=CGRAPH(CURNLUD) % XND=0,
000470 ISTK=ISTK=2 % KRETURN
@ C <N>9<A>  <5=0-N>¢<S~-0=A> o <5-0~N>s<5=«0-A>
: 000473 12 SEM(ISTK=-1)=SEM(ISTR) % ISTK=ISTK~1 $ RETURN
C ( <N=-L AB> <VALUE> ) lud <NODE>
000477 13 IF({x~50) 13041310130
000500 130 IF(SEMOISTK=1)1) 907+508.907
% 000502 G007 Xx=CHOBJ(XNDsSEM(ISTK=11)) < XND=0., % GO 70 132
i ¢00511 308 16=IG+1 % X=CHOBJ(XND«QUOTE(LIG))} $ XND=0. $ €GO 70 132
- 000523 131 IF(SrMOISTK=1)) 133+1349133
000525 133 X=CRNODE (SEM{ISTK=11sCURDOR) » GO TO 132
L 000533 134 x=CRTNODE (CURGR)
000537 132 CU~MND=X % SE(ISTK=-1)=X
. 000542 IF(SEM(ISTK)) 13R,139+4138
] 000543 138 x=HANG (X SEMIISTI))
é - 000550 139 IFCINTGER(SEM(ISTK=2)) «NES10H= ) GO TO 135
- ’ 000556 SEMIISTK=-2)=X 3% GO TO 914
00561 135 IF(SEM{ISTK) LEG.0) GO TO 1137
000563 IF (RESWORD (IMAGE (SEM(ISTK)Y Y)Y 136137
00057¢ 136 SEM(ISTK=~1)=HANG(SEM(ISTK=1) s ATOM (IMAGE (SEM(ISTK) ) +=3))
ks 000607 137 IF(IENTRY) 913+9144913
: 000610 913 X=HANG(CURGRSEM(ISTK=1)) % IENTRY=0
000616 914 ISTK=ISTK-1 $ RETURN
C Tty <N-LAB> <A~-LAB> <N=-LAB> 1= ~» <ARC>
000620 l4 1A=C=0
? 000621 950 IF(SEM(ISTK=2)) 140+1419140
: | C HERE CHECK FOR AMBIGUITY ¢ #<N-LAB>Y
1000623 140 IF(SEM{ISTK=1) oNE eUesORSEMIISTK) JNELOL) GO TO 306
000632 SEM(ISTK)I=SEMUISTK=-2) $ 60 TO 141
% 000634 906 IF(LENGTHINSET(SEM(ISTK=21))) 142+142+143
§ 000644 142 I=IMAGE (SEM(ISTK=2)) $ PRINT 1400+1 % GO TO 141
v00661 16400 FORMAT(6H #Rssty 2fRROR--NODE®sA10s% REFERENCED 1IN ARC DEFN BEFORE
#CREATIONS CUKRENT NODE WILL ot USED#®)
& 000k61 143 FN=FIRST(NSET(SEM(ISTK=-2))) » GO TO 144
i 000671 141 FN=CURND
= 000673 1644 IF(SEM(ISTK=1)) 14541464145
00Cs75 1645 AL=SEM(ISTK=1) & GO TO 1a7
000700 146 AL=QUOTE(0)

Ssicni

b
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1
1

000704
000706
000716
000733
000743
00744
c00n7406
000756
000760
000765
000767
000774

000776
000777
001006
g0101°
001015
0041090

000002
000002
000002
000006
$00014
000016
000027
000032
000036
000037
000044
007300

000002
000002
000004
000012
000012

00002¢C
000022
000031
007400

000005
000005
000006
000007
000021
000023
000025
000034
000043
000045
060053
000065
300072
000077

147
148
901
500
149
903
904
902
909
310
912
911

15

1010

1¢

1000

™

20

15
10

40

50

IF(SEM(ISTKY) 1489145148
IF(LENGTH(NSET(SEM(ISTK)))) 901+901+900
1= IMAGE (SEM(ISTKY) & PRINT 1400+ ¢ GO TO 146
IN=F IRST(NSET(SEM(ISTK))) $ GO TO 902
IF (xiiD) 90390449073

TN=XND ® 6O 10 962
TN=CRNODE (QUOTE (0) s CURGR) % XND=TN
IF(IANC) 90949094910

CALL CrARC{FNeALTN)

IFCIARC) 911+9124912

CALL CRARC{TNALFN)

ISTK=ISTK-3 & RETURN

<NUMBRR> Koo >

o T0 6

ENTRY FRROR

PRINT 1010eN 3 RETURN
FORMAT(Roxabr*****’*EHRUR*-12-* CALLEN®)
END )

FUNCTION GETNT (VL)
THIS FUNCTION RETURNS AS ITS vaLuk THE NODE wITH OBJECT
INONTERMT AND VALUE TVALZ
COMMON/UNI/UNIVQNONTERNvIG
COMMON/RDRS/RDRRDRZ
L=LENOTH(NSET(NONTEpM))
RDR=CHOQIB(RDR9N§ET(NONTEQ”))
b 10 I=leL
1F(EQUAL(VAL-VALUE(TO(RDR)))) 2+10s2
COMTINUE
GETINT=D % PRINT 100C
FORMAT (# ERROR--NO NON=-TERMINAL FOUND wlTH VALUE:D®)
X=PRXPFT(VAL+OBJECT) $ STO0P
GETNT=REED (RDR) 3 RETURN ¢ END

FUNCTION CRTNODF (GRAPH)
THIS FUNCTION CREATES (USING CRNODE)Y A TERMINAL NODE WITH
ORJECT DETERMINED BY 4 RUNNING COUNTER
COMMON/UNT/ZUNIVsNONTERM 16
1G=1G+1
CRTNOOE=CRNOOE(QU01E<IG).GRAPH)
RETUR"
ENTRY CRETGR
AS ABOVE FOR GRAPHS
16=1G+1
CRETGR=RELATE(CREGR(QUOTE(IG))) $ RETURN
ENU

SUBROUT INE TRGRAPH (GRAPHeMAXLEV e NUM1)
COMMON/RDRS/RDRcRDRZ

NUM=MARGIN (NUML)

LEv==y

HOR=CHOPIG(PDR’RHD§ET(GRAPH))

XxN=TO(RNR)

X=TRHOLE (XN)

IF(VALUE(XN)) 15e40415

IF (ISGRAF (VALUE (XN))) 1044010

1F (LEVR (GE MAXLEV) GO TO 40 -
NUM=MARGIN (NUM+2) % LEVR=LEVR+1
RDP=DSNDTO(RDH»NDSET(VALUE(XN))) $ 6O TO 20
IF {ISATND(RDR)) 30420930

IF (ISDEEP(RDR)) 5046050

NUM=MARGIN (NUM=2)
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3

A

0060103
000105
000112
007200
1
000002
000002
000007
500014
007500
1
£00002
30000¢
000003

000030
000035
000050
0600052
000054
000076
000102
000110
000122
go0le«
gool2e
£00150
000154
007000

60

70

40

30

60

S0

LEVR=LEVR=1
RDR=ASEND(RDR) % GO TO 40
RETURN & END

FUNCTION RNOSET(GR)

EXTERNAL STACK

KNOSET=CREL (QUOTELO))

CALL MAPFT (NDSET (GR) s STACK +RNDSET)
RETURN § END

FUNCTION TRNODE (NODE)

CO YMON/RNDKS/RDR+RDRZ

caLl TERPRI
A=DRXPFT(LI“T(ATOM(bHNOUE:-1)vORJECT(NODE)qATOM(bHVALUE:oI)-
2 VLLUE (NNDDE) ) +OBJECT) .
L1=LENGTH(RSETI(NOHt)) $ JF(L1.LE.0) GO TO 30

RDR2=CHORIG (RDR2RSETLINODED)) % LRSI=LIST(ATOM(6HRSETI 1))
no 40 I=l-Ll

RC=TO(RDR2)
x:CONCAT(LRSI,LIST(LIST(OBJECT(QC)uOBJECT(FRNODE(RC)))))
X=PRXPFT(LRST+OBJECT)

L1=LENGTH(RSETO(NODED) § 1F(L1.LE.0) GO TO 50
RDH2=CH0910(RDR2.RSETO(NODE)) % LHSO=LIS1(ATOM(&%RSETO:oI{)
30 60 I=1sL1

RC=Tu(RDRZ)
X=CONCAT(LRSOyLIST(LIST(OﬂJtCT(QC)vOBJﬁCT(TONODE(RC)))))
X=PRXPFT{LRSO9ORJECT)

TRNODE=QUOTE (L) $ RETURN & END
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begin

integer i, j, k:
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(NOPES P VaLiipy 1)

(NCDEt CIP valLugt 2)

(QSETI1 (1P a7) (IP 7R) (1P 68) (1P 51) (IP 42)
(RSETQY (IR al) (IP 7R) (1P &8) (1P S1) (1P i2)

{NNDES & valUEL 3)
(RSETO1 (0 A))

(NCDE! & VALUE; S)
(RSETI: (0 ay)

(NODEt 9 vaLug: 8)
(RSETAy (BLK 7))

(NONF! 11 vALUES 10)
(RSFTOS (0 A))

(NOQDEY 107 VALUFES 106)
(eSETIS (0 102))
(RSETOI (0 13))

(NODET 110 VALUE! 109y
(RSETO1 (IC 1n8))

(NODE! 111 VALUE1 Ky
(NOUE: 108 VALUE! CRVaR)
(RSETI1 (IC 110) (TYPF TEMP))
(RSETO1 (AR A1)
(naDET 102 vALUES 1ol)
(rSETIt (0 97))
(RSETOL (0 107))

{(NQUE 105 VALUE: 104y
(RSETO1 (10 193))

(NCDE?® 112 VALUE! J)
(NODE$ 103 VALUES CRVaAR)
(RSETIt (ID 1n%) (TYRPE TEMP))
(HSETO1 (AR A))
(NODE1 97 vALUE: 96)
(RSETI! (0 92))
(ReETOt (0 102)

(NQUF?! 100 VALUES 99)
{(RSETOs (I0 94))

(NODES 113 vALUEY 1)~

(NOUE?S SR VALUE! CRVAR)

(1 1
S LANA)

tYP 7y (IP FCH))
(TP FCH))
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(RSETIs (IC 100) (TYPg TEMP))
(RSETO$ (AR AR))

(NGUES 82 vaLUEy 91)
(RSETIT (0 A))
(pgETOS (0 97

(NOUF: 95 VALIEL 94)
(KSETO1 (IN §3))

(NODE! 116 VALUE! INTEGER)

(NOUF 1 91 VALHED SIMPuMOV)
(RSETI1 (IN 93))
(RSETO: (OUT TEMP))

(nnDE! B& vaALUE: 85)
(RSETI3 (0 13))
trsETUD (0 83))

(NOUFt RS VALyEL 88)
(RSETO! (IC B87))

(NCDEt 90 VALUEDT 1)

(NOUES 87 VALHESD EVALY
(RSETIS (IC 89) (EF CEP)Y (IP CIP))
(RSETO! (EP CEP) (IP rIP) (VAL Tewmp))

(naDEY B3 vaLuUE: 82)
(peETIt (0 88))
(ReETUL (0 77))

(NOUE ! B84 VALUESL STACKX)
(RSETIt (VAL TEMP))
(RSETO1 (STK {.STACK))

(NADEY 77 VALUE: 786)
(ockTIt (0 R3))
(RsETUL (0 76))

(NQUE: 80 VALJEL 79)
(KSETO1 (IC 78))

(NODES B8] VALUES J)

{NODEt 78 VALUED EVAL) »
(MSETIs (IC 80) (EP CEP) (1P CIP))
(KSETO1 (EP CEP) (IP eIP) (VAL TEMP))

(NMAUET T4 VALUE: T3
(psETIt (0 77))
(RSETUL (0 &7))

(NOUES 78 VALUESD STACKX)
(RSETYI! (VAL TEMP))
({RSETO: (STK FSTACK))

(npDEY 67 VALUE] 66)
(RSETIY (0 74))
(RSETOL (0 64))
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(RSETO1L
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({NOUF §
(HSeTIt
(RSETOS

(v DET 64
(meETit |
(RSETUL |

(NOUE
(RSETI1
(RSET03

(NPDEY B9
(e<ETL! (
(reETUl ¢

{NOUF 1§
tHSETO!

(NCDE

{NOULE L
(RSETI
(KSETO

(NADEY 856
(peeTIlt ¢
(meETUL (

(NOUF S
(RSETI
(RSETO}

(NOUEL S0
(ReETIt ¢
(ReETUY

(NOUE 3
{RSETO
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{NOQUF ¢
(RSETI
(kSETOL

(NAUFS 47
(ReET{s
(RRETUL ¢

(NODE S
(HSETI Y
(RSET0

(NAUETD &)
taet Tl ¢
{RETLL

70 VALUES 6S)
(IC 68))

t 71 vaLUEl K)

8 vALGED EVALY

(1C 70) (EP CEP)
(EP CER) (1P ¢IP)
VALUEs 63)
0 &1))
0 59))

65 VALED STACKX)
(VAL TEMP))
(STK ESTACK))

valLVE1 58)
0 64))
0 56))

&2 VALJEL 61)
(OFR 50))

s 72 vValLuts <)
&0 VAL'UE! RELOp)
(OPR /2))
(STR FSTACK))

VALUE; 55)
0 58))

(IP CIPY)
(VAL Temp))

TRUE 51 (FALSFE al))

57 VALUE! GTBRLAL)
(STK £STACK))

(STK FSTACK) (AR BRANCH))

YALUE: 49)
TRUE 55))
A oer))

53 VALyEl 52)
(1c 51))

t 54 valUEY J)

5] VALaED EVAL)
(I 53) (EP CEP)
(EF CEP) (IP ¢IP)

VALUE s 46)
0 50))
0 24))

48 VAL JE! STACKX)
(vaL TEMP))
(STK-ESTACK))

VALUE 40)
FALSE s6))
0 38))

(1P CIPY)
(VAL TEMP))
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(NOUEL 44 VALHEL 43)
(RSETO1 (1IC 42))

(NODES 45 VALUE1 K}

(NOUF3 &2 VALED EVAL)
(RSETIt (IC 44) (EP CEP)
(RSETOS (EP CEP) (IP ¢IP)

(neDE1 38 VALUE:D 37)
(e<ETLs (0 41))
trgETOL (0 29))

(NOUE 1 38 vALEL STACKX)
(RSETT1 (val TEMP))
(RSETOt1 (STK ESTACK))

(nfDES 29 VALUE: 28)
ek Tt (0 38))
(reETUL (0 26))

(NOUF 1 32 VALUESD 31
(RSETO: (vAaL 30))

{(NODE? 35 VALUE! 34)
(RSETIt (0 33))

(NODE! 36 VALUES 1)

(1P CIPyy
(VAL TeMP))

(NOGDET 33 VALUE?! INTEGER)

(HSETOt (0 3%))

(NOUE S 30 VALUED STACkX)
(RSETI1 (vaL 132))
(RSETO: (STK FESTACK))

(MODES 26 VALUES 25)
tpeETIt (¢ 29))
(BRETUL (0 26))

(NOUE L 27 VALYHET ADD)
(KSETO1 (STK ESTACK))

(vrDES 24 VALUED)
(rebTls (0 47) (0 26))
(ReETUY (0 19))

(NPUEL 22 vALUE:T 21)
tretTIt (0 19))
(RRETUI (0 16))

{NQUFt 23 VAL JE1 STKAGQGHN)
(RSETI1 (VAL TEMP))
(RSETO; (STK {STACK))

txnDEY 19 vALUED 18)
(et TIt (0 24))
(RSETUS (0 22))

(NOUEt 20 VALUE!D UNSTaACK)
(RSETI1 (STK =STaCK))
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(RSETOL (STX £STACK) (val TEMP))

(\OUET 16 VALUE: 15)
(ocETLt (0 22}))

(WOUEL 17 VALIED ExITyy
(RSETLs (FP CEP))
(RSETOy (EP CEPY (IP ¢lP))

(P rUET 173 valLvE:r 12)
(ecETlt (0 107H
(pecETUtl (0 RE))

(WOUF Y 14 VAL JED INSNaR)
(RSETIt (AR AR))
(RSETOY (EP CEP))

(vAUES & VALULED)
(reET1s (0 11))
(eetTur (0 92)1}

INCDF s 7 VALUEY ENTALK)
(KSETT: (BLK $) (EP CERY (Ip CIP))
(RSETA: (AR AR) (IP CIPY)

(~ODE3 A VALUE?D)
t=SETL: (0 43}
(=“SETOL (0 &)}

(NCDFT W VA ke)
(eeETIt (MY rCH))

(NCDF T BRAMCK VALUED)
(geETI: (B4 =T}
(ReF Tutl (He sCH))

(NCUF T FCH valuUtl FCHINS)
(RSETI: (1P rFIR) (AR RRANCH))
{eeETa: (12 rIP) (NT Q))

(NORES CrP VapeEt)
RSETI: (EP =7V (&P 7B) (EP &8) (EP S1) (EP 42) (EP i
(WSFTOT (EP w7) (EP 7B) (EP 68) (EP SI) (EP 42) (EP 1T)

(oUnF L A VAL el
(nSETLt (AR 1na) (AR 103) (AR 98) (AR 7))
(&SFT01 (AR 1a))

(NURF L UV VALIE D)

(NURE T TEMP vaLUED)

(RSET1Lt (CUT ga) (VAL ®r7) (VAL 78) (VAL 6B) (VA 51y (VAL 42}
(RSFTOL {(1YPF 108) (TYPE 1073) (TYPE SR (VAL Ra) (VAL 78%)

(HORF L FRTACK vALURSY)

(6SFTIt (STK 78) (§TK &5) (STk 60) (STk S57) (STk 48) (STK )

(RSFTOL (STK 87) (STK 20))

tnOnRE S LSTACK vALUED)
(eSETI1 (STK R4) (STK 23))

(MURE Y FSTACK wvALUET)

(EP 14))
(Fp 7))

(VAL
(VAL k5)

(3T 30}
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Fetah- m>Trucl’:o"‘ j‘:',’o‘*

l""

where p confoins {ne Sth:qubP

&>

or

r

a

\

et

1

P

@

levTer- bl/ ok

ep
=
L0

. Tnbfa.‘s Nne yj

blki = J
ar

. . R P
. Enler t’:v/oor/& and sel relfurn pomT in nZw activation record.

1
lenTer-b /ock_}"ﬁl‘—@

[e]

€

cl

ep Joor
’ |
‘ RETPT label = 'lﬁ”
?C cwfr:rxf cavironment sfack

. ) ;
f‘r‘afed avuvojtzof\ recorg g5 7‘\.';9

i [(nsTall-new-a-r

&P

Qo

_i;

Cexct_T71E]

instell-nsw-a-r e
ep J S
2 =
fl
CExt blo proc*’c[(,tr ,or ror _s___ emr’r\f
T
exe t ¢ g
ep F ______>
R T —
" L_.___-T__.._J -1
| . i o
| : ]
R
i b —— |
e — e =
WEET PTabe] P g = i
N [ e
ety 2l

e

=4




e N_«,,:W;/W“@mw = B i i i

5 Call pfore(‘{Jre and *' relurn ﬁoin

. e, .
+ tn new cxr.(lvm'fzc-n r‘ecor‘d.

6. Transmi T aclua paro.mefer

119

crco,Te namée- paraﬂ‘

name uSLng parcxmefer 57‘0.0‘:

lereate-name-param

stk __>

expr‘ expr ep l
eparar 5]
|
7. Exccufe a0 To wc’ﬂw [abel.
90 -to- (f\b@/ mx 3]@ !'1" [abe LJL“/:};‘(\}

i

9. Execule ﬂi’t‘Z with switch.

EO'TC“ Sweleh

p ep

=] |8

Sw

subs ‘LEL-—- _’_Z_‘J

/"P L?‘P
<] &

""'1

Eo to-swe

e U*:b;[]

Sw;vTCA

G )

9. Stack value

on AIC’VO.»’OI’“\ crmi "fask

"Sfo.’:,k L"JB

?w}.l sthL.

L B

Prowdlec{ N4 and /‘Z (r') wAere
k=k if Z»tnTe

lF T‘ rc’a./

— o

10, (/(r.sfmck \/OL((,LG ‘)Fram lﬂ/«:’ram;f—uco.[ Sfcxc[(.

Mh,fork r“"k

vol

e

or

= e"TIGr ('k )

; uno/efuwd uﬁ\erwtsc

i S,



i

S

=

-

s %

120

1. .;:.q;."_t&f,@ ﬁl" s'fofemer\t !aocl’y (n new actuafion "C’CO_C!-

—‘RJ"‘ !:md -r — E—"t’o«‘rd'?(‘or-bodt_}'_\
e’ cf;pP—I -—> h}rdr gp ’ a-r
Q

IFOR.BOOY{pamy-parort = —-—"‘[_B:]

C?‘C‘o.T

/2 5};19;’9 {25‘ s‘fo.tf menT Confro”ed Vo.mat’)/e, n ac‘\‘(var(o’n rdcor;c{, Tl ’1;.,5_
Erc({re -For-i jdgx}*“-‘/ocn [S:}—»{%Tj E:Cof:,«[’or- ;ﬂrdéx m
a-r -

>
CE2 e

13, Test for tl&fconc!{ton an sfep-unff/ elemenl ir fo_r statemenl.
[Test-step-un tl-ex T :> [Test-step-until-ex. T 7T
isfk stk .

- e e |

Tl e ,

=2 b=t Eoeme o Sl here = True F[(5-%)esign (17 )]>0
°<=ji_a_[_5_§_ ijOJ Prow'cfed )
T, T, Gefreal infegd VU
are 1./“‘1/2,'2/3 canve(t’,t[ To 'f)vf'e reod
FT W orTs =real,or VL Vs5 atherwise.

4. Assign tqg stack Va/uef_o_ a /gcgfion.
iSme/a'ajsiqL}"sﬁ; &%A'T":éj‘_{&j Bsm,"/a«aslsf?a}"s‘ﬁ‘:‘t‘ij
ocn ocn
where ‘(3':‘6’ (FTo=7 and

) > T g
p’zpoonverfczf To fypz Tl
otherwize, Frow'c/e;/

T;,T, € rea,, infcy.}

I5. &fﬁ"vﬁ /ocajion ‘Eo_r_ pr:)cc’/dg_i_c’:’_ (Func’f’icn)\/a(”e.

bif_:'grg:.;_\go_d—mde l Iqe‘f—proz—.val—node B

—ﬁ’—"”' ‘ - - proc
— =]
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/6. A:‘f‘lglr‘ \/(‘L,L(r’ {i):tg_g e’/e‘m.:nf Qfs'fﬁCLaﬂcj Ui"ﬁfack

[5T“C“'“51;“(§"“‘ — vai i H X [ lstack-gsscan h——'@

stk
TE — s
L-—-bJ where if T,,T,€freal, infeq.3, then </~
FU=0 and <= oanver'f'ac/ to type T,
ofherwse‘ wa L, proc then «’ has the i%rm:

d ¥ (7 ]d  |*
o= wlnere,ﬂ—‘-

and 0(’:0( ;1(' T:,:QJ,_ ar\d M':dconuerfeJ TO
Type % other wise.

17. F‘cnd (C/Br\t fzer bmc‘mq ln currenj- enwrorﬂrv\gr\r ‘F Ly—name para.mgfer e\/a{uo:f

wherc (J l\a..s flse }Corm

- T T T T ) .
x% l W ] — 71! Let o("J be the ﬁrsfe( (min ¢)
e e e e A

1 ‘ Su.(.lr\, TLmt -(“0-20(3 an({ igf f’xt
i e g
(%20 0 ] R o

!
.t
-

b i — —— —

|
! ,
! 3 : { ?’“PonT;inin; ; be:
' of . . c.
: ! ‘ ‘ ‘
e EHEHE
nt A1 = =)

Cosed. IF S: ¢name-Para.m then YI"‘YI P/=P and @l=
o e
Q;o.se 2. IF S—J = name- Pa.ram ‘!‘/wn € /\rxs 2‘/\8 1C¢‘Drm

ahJ , -' . G.Y\C! ’ g
=g, ¥'=p o= ffegT.PTH/aée/}-—‘—

13. S(mp/e ('nfcr'qnode Tran;,er (_:lOVa,(u.e-

[imple-move ] N Bimpl-move K -

R

lf?, __’:'7 ve Qof)/ear\ va/a( te bf‘ar\rl’w ror\fro/ noc/"

i_‘j" ~branch - [2be /"‘*rrgf;i—.:;"]mjgﬂ‘ [7Pf—prarc[m [ oo /}‘T—u

br d==d = <J

= o
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~20. Eva !wJ‘s Sx.LbS(‘r(pff:‘f{ vm-crxble aor 5'../[f’c‘1 C/r’:‘i?nafor.

e —
(evel-sulbs-var IgiGs V—E”TD T ruj leval-subs-var J;E;@
_— Ll acfow

] r‘f?—;‘il::i;ﬁ"i —:>

, IR iy

7:“6{r‘¢c\.[,4'17‘33.}, V/ﬁtfn. lr__.. : ._..__“

, I b |l

Let @7 =entier(r;+a5) “Tr'*ﬁ’“{j‘f_“ﬂl‘

Yici<n l ‘Ll—z'l_-_m:.JJll‘

e I N
W—F T

Ca.se i (Suéscr:la‘fec’ va.r,a.é/e 0(6517"17‘0!7 a.rrau)/ c/emenT)
TLY has. the form:

‘f/wcn /cffiny g;-:);.'-—AJ.HIV/gJ‘sn
K= S’lxs;a_ntgn

and o<= if 1< (=K
€
where (= 07’—* S;ET;*I)+§;RUEQ‘)*§;['~4g;,_('ﬁ”l).]]].

X= ‘arrmy l’—""

Note: Both The subscripls, T.,55,...Tn, and The
bound pairs, A,I’Y,', >\11'Y'z,. ..,)\niyn, are (n
rlﬂfﬁfé-/ﬁf‘f order, (.c. The :J’esz7naTe<{ array
elemenT has suéscripf list [\771[,6‘,,:“ .- IU','].

EREEE

A

s

L

CO—SC 2. (SWL tch c(esi7na'f0r useo’ as a.cfuav/ /Darame'fcr anc( ,Oo.rsen( as suéscrtfﬂlét;/
IF n=1 anc’ Y Aas fl*ﬁ’ 7C:)rm: varia.b/e)

Y= Blor 50| and /= <k, then ox=[label{z

-
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gl

2[_ B”‘“CX art{'AmeT;(A, /0‘?!(;\./ c\nd, r»/ofmhn/ nffnx'nons‘

Mt

[<or> =

}%r (=112, /g‘fa( =l Convcr-feJ To rcaJ 70
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-infeg -

IAe r'csu-/TS 070 'fAe Various L.ndry oFer'o:(lOn.S ard clevpmed Dy f‘Ae g)//omm? 'fa,[)/e,

If(op): anJT,": OnJTg._h })Cﬂr:s and o3~ If<op>-am/'f,‘ and T L1- H‘;wn(fg and X3 =
add | integ|infeg | inTeg | <La*tit < = |integ|infey | Bool | < =ut %,
" " (“&Ov' rcu_l o a *rcal g(,' " " '.Cal ] ’(" :rml ‘('
" real Mfﬁ? " <+ real 4 “ |real |infeg | * Ly Zpeal %
I n P A 113 ,‘14"&“0(’ " o f‘GC\', ™ ‘<1 =rcaJ ,(’
subl |integ |infeg infeg Ly =il &4 + in'feg tn’l‘cy - s Fint a(',
" " reo.l i“GO«I "(7- rCo:\J ’('I " ” rCa.I “ °<3 ¢rCa-l '(l
: ;- : | lintea | v | <04y «
" reel lnfeg ' Ay peal Lt réol |in (7 S Freal %,
“ " real " Xy =real % " “ real " oKy Freal %
malt lnfea inte lnfe7 oLy %, ¢ X, < inTc7 lnfca u K<t X ,
" " real real oly ... </ " real o oLy Lpeal %,
M '
w real tnfc? . «f %0 X, " real | inTe “ oLy Lpeal %,
[ " I’Ca./ " ’(:L *rcc./ "(l " " rio. " ‘(>~ <l‘€¢»’ O‘,
- . ) t’ I ravi o < . }&e ‘,n,(.e . = o
real-diy "’Teﬁ inleq | rea oLy freal P s infeg : A Zint 4
" . rea " X3 frea % " “ | real 8 3 e X,
’
" reol infe7 " a({ /,m/ £, “ real In'fej " oy ZTreal %
“ " real " Lz /rea.l X, " “ real " Ln Eranl %,
inl-div inte inTe_? in‘fe? oy /:',‘f «, > inT67 inte “ o, 2t X, ,
€xpon infea infe% (nfc% oty TM. £, " rea " Xy Dpent X,
g " real real oty 7.'.'.1‘ <, " real lnTeﬁ " o) Dread
w real inte n o(; Yol % M " reo. 1" < Sent %,
" " rﬂa\? . oy frca.! ] 2 "an7 2nTe7 N s Zinf "(l
4
and | Bool |Bool RBool o, Nedy " rea " Ky Zreal X
or u " " %, YV A, " real infey " s Zpe Ky
equiv | " " " oLy, = ol " v | real " Ky 2penf %
impl.c n d “ oAy, ek, o

Mote: Cases such as division by zero where arithmetic operofions are undefined have

not been defailed.

and' ,oqlra/ opcroi;o:«

272, u.nar;/ arz"“ame{-{c

L<or> it | ";——?"
Oerlneql b}’: Ir(op): and L= then /=
hc7aT6 z'nTGf] —iat K
" rc:o./ ~real A
no'f Gao/ —
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:23. Crenje Sxmp/e Vnrl(\nlo/:. nmJ en'f\h— i_ﬂ 1w Artv‘xfion ﬂ.‘._o,_,:{_

lercate-var Feg{] lereate - var j*‘—J‘G

- tvpe 1(2:" ""‘-"—> type la‘r
@ Lr - 8 EEE=oNe

- G Erj p

4 L K

Prov:'cle,d & is rot the value of the enlLry on;nT node

)} : 1
in the 7“"}’1’\ in any of the podes DP"“’D% [’:J
- 2. Relrieve own variable and enter in r‘;ew activation record.

[crco.,fc-o»\/n— voLr W lcrcafv«ofun~va,7 J"Ty’"@
frpe — (gm’ gﬂ" 1%

val L o-r
: Bl [e] [C3r O > BT O
: o
| (e , ;
provz'cfed’ < is not the value of the entr /oomf node
in The ?r*a!olw in any of the nodes [:T/B»/.ﬂ% l—t‘h

25. Enter switch (n new aclivation record-

e d
lCr‘eafe“‘wt to%} id ic( l [Crda—t"e,“’-‘w[foﬁxﬁg
) ‘/isf ~r *Q&G

ep  Ja 1o

b @ L\é_J @P ——»—D [—;(—}"‘{chfofq}* a r.’JL:(J '—*‘l__ﬁ_j ‘ !

% | [%]fc i 'E‘ij’o

- prou[cféd K is rol the value of the :
~ Eh‘t'ry poinT node in the 7rapA in [i?

any m: the rnodes [:}ap> h ﬂl
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. 2L6. En'rer“ ,abe,/ in new/s arf( V:\TIC'H recorc,. ,Q/G
Bc‘a'fe-{abe!__t:“d‘t_’i_l_— ‘C"fr-((e—/‘q(:e,[ P—T-'_Q
{nstr P~ p instr e\FPQ
g d an a-r

l .
=P -0 > S e
., T o

g dJd

de ] G
0

T ST |

Praw'clad x (s nol the value of the
cnfry pomT node (n the 7#@&’« in

h any of The rodes | lp ﬁ% k4
- 27 Enter Erocfdure in new activaliocn record. Ld/O
Ercﬂe; proc W [ereale-pro < Zp
a-r proo fy‘o[%ept o~ Fr/,(,t}f)/fﬂ
ks j e =

E;F D o< roC ——l
F:L'I? x e

' o
” provic'eJ o« (s not the value of the L7J
enfry poz’nf pode in The 7r‘a.f>l’\ in :

- .a.n;/ of the nodes D-;;. —,-D‘i [__jji

«’\'__%?_JLj - el
Cb
£

2% Enfer forma[ oaramefer—acfua/ paramefer bindm? in new aclivalion record. )
I L ]
[ereate- param g (<] [ereaTe-param q
=L — - a-r stk
a~r stk :‘—[';j_)__{z‘lzj}_ﬁbi}}
J

b
—1 [l

e |

L _Ip > —1]
S = T
e
H prowc/ecftx is rot the value of the ' E{]%

entry pomf node in the 7ro~p/‘s in

any of the nodes [ Jp~ e
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[
2? MO({( & Cu r’rr’n‘r CL(“{IU(\ on r‘c:cora, @V\Tf‘y 7"‘0" ' by -V /ur’ ‘ para meffer.
7 7 Y -

[sct-valug-poramj d l =< l [set-value - param g
{7_ jep - Q
eP va. ﬂ

an—
; agill
-1 txHiHY’J

Case 1. IF eéirca./,‘(nfcj /800/} Then Y'=Y.
Case 2. If € = arroy ,then ¥ has The form:

: T
and ¥'= (arrou.)/' copy ru/e)

Y= [e}]

4

!6-:'1

Note: Labels,swe (’claeS,f)rocecfures,and :fm’nys cannct ke Transmitled by veluee.

30. Use Tparg.mefer speciﬁer f_g cke& or moofi& current activalion record en‘fry.

luse- speci Fier [usc-speciFier J-‘TG

spec ‘}GP pec - {GF

; L = ; — ]

X b Yhd§ - oc bt y? %
I i

— | —

Coased. If ‘o’,{BE{rc«x’,intL’g} and Y3 then ¥=p and §'= § converled To f'y,oe B.
Case 2. If ¥=name-param or Y=03,0r \/‘:{a.rra)’, proos and B= real X, in'fe?er ¥,
or RBoslean Y, then Y=Y and g/*'-g (rlo c"‘an‘c]c).
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e .
51 Creafe array and enler in rew actiunTion veeord.

c:eaie—c.rmY__f‘A od i‘Xl rcrcafe—cxrravj:;%‘e
‘fﬂ?f' \

14 type d-vf

fs or
| [_rlf’ ] :
A |

e arrey ]

(il

&

provide,c{ < (s nol the value of the |

.
anTr)/ poinf noge (n The Qrapl\ in !
any of the nodes DFA—'D% ‘ E:]F

K Gn the pew array 7rapl’1) has the valae: :
k= <Y;—>‘l“)‘*(\f:_>\:“)*--v*(Yn'An"") [—L___—]'Z

32. Crecd’e cr rpfm‘eve gwn Aarrey and enfer in new aclivalion record.

Ereafe-awn—arr:uy_r o E l lereale-own-array P
T 158

vl : Y
vl [EH TP e ]

-
ided o i ' = |
provis L S :

1
nol The value LTJ]O

010 fke enTrY
oinT node (n .
,"?ke 7rcx,:/1 in any 010 the nodes DFE‘Z l:’]?
Cosed. IF y## then Y=Y (old array relrieved).
, ‘
Cose 2. Tfy=# and §= then Y'= > where K=(Y-X\4i)%
(rew orrey crea‘fed) \ (Yy..~>\;+’)k-¢-*\/\{;l.d)n+‘)°
)

K

33 Create dope vector from s;’fa,o/;é’,d boind poir lisT values.
2 paic lisT values

[creaie-dope-vecl 1T 7o iadpe l | [create-dope-vect [oir LY -
= STk L.._L.-T,LJ 'D(o- —i 5T
[ SE Y = »
=2 -2 ‘ e/ P S 4 ‘
REE R C
g e o .
‘H‘ET’LL’JS’]_H!‘ where d¢=€ﬂfivr(a(‘--‘o.5) ,/SlSn
Loz -
i
el
!~L:.L_f.2;;—4,¢ﬂ
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