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2. Concurrent Programming 4
B 1 slrean merge
2EdDdata stream % non-deterministic (merge € Zprograe %# %, streamid |is1

?ﬁﬁanéﬁmtb£ﬁ,{ﬁE;tnﬁﬁwmﬂ,wmnuﬁ&WPmMgEﬁﬁu}
[a,b,c,d, -]
(1,2,5,4, -]

L Toutput stream (1
(a,1,2,b,3,¢, «]

D& I GF iUt streanDNAFF 4 & & L 7-nerged strean Thd, ED LS Cnerge 75
MREEITEHLL, non-delerministic Efiebhdet s,

= =g ]

! mas C=h=2a7 a5

ﬂ’l'Ef‘i;JE'1

Frogram
merge{X. ¥, ) : X.Yizinput stream. 7 idoutput stream{merged stream),

merge ({5 XY, IS | Z]) :- ' merge(X.¥,1). s e (1)
merge(X, [Si Y], I8 | 2]) :- | merge{X. Y, 1) s s (D)

CUT ot ERUE S icalternative clavsegcul TS LOIRHERD, T

merge(|a, b.cl. [1,2,3].D)h5 26N ea, ThEOk-serial THTHE BREC

[a,b.c,1,2,3] Tha, D& BOdeterninistic fmerge LiThbin, non -

deterministic famerge Z9 M T SO, or-parallel EEATHHENBS, @ 1

BEALT) & (2) BEBAEOY R T—Jb&Ouniliabilityz WS or-paraltel) |

B " 20FLOABRENDETEH, CRICLD 220000t streandnon-de
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terministic Gmerge FollEL TS, nerge BRABEAORYEH 72 A 5serializ
E BTALNCHAVWACEANTRARET L DS SLTES,

W2 stream

MITHBALLSINAE DN TES KRBT D, streani FFE £ - -dataD i F T,
EIE20TONRELW, B52dlaDB P THS st R, ThOE2AES
PULBRETEGWI L, ThHLSHAL LB ICdalaAFRICEMA N TH B RET S
VDT hHENIREBD,

Concurrent Prolog TitstreamZ B & & B Cinstantiate eNTILd-]listTEmy
éu :@H!?'EM?FFT:-

stream d-fist

eapty o X

axspl X=lalX1]

D% 4 i X=[{a, biX2] X1=Ib|X2]

C %4 X=1[a,. b, ciX3] X2='c!X3)

(L. RhmeEMERLT, )

Hadanmnoadstrean 1, 2, 3, ~24RIETOISLRROLS R
o

generale(N, [N | X]) - K is N+1,0encrate(k, X

T=MAzEgenarate(1.X) L9453 LE LT KIS EZENEDRAENA- 24
TED. LKL, COLSLTOHTARRLTELE LG O Tsequential Prolos Tid
BHE T2, PO TIXAND-paral lel B A LT, strearti 70 tAMEEL i
NLHIEETLT, ’




#3. TOtuR. 7O0tIAMEE. @

Concurrent Profon T, @REMIZEand TéhAHoperational KNG ATRAO
2HB®and , ", "L/ KdE, ChARENRTR “serial and” . “parallel a
nd" EFfEN, ERLEBFIOED THD. H-HT.

. Q & P/Q

B, QENICRAC THSHoperational CRREGD, “"P, Q" HPEEx. Z0#0
ERAOEHL, "P/Q" OESRPLEQEABCENCRLILFBHT A,
Concurrent  PrologTid, parallel andTREERETNWT A4 70CAENS, T bbb,
P/QOBERPERAR, QFRCERUENTATOEIATHS, 70LANEH
Q7oA ESICforkd 22 Ehb0NE,

generate(1,X) / write_ stream{X?) R N I B R (1)

FR2ODEMMZand TR T-LERT EREE, 2o0parallelts 700 1%
sl L TA, write _ stream(X) HstreanD B ERENCBSUY 704 SLTHED,
ERE, KOLDCa2,

write _ stream({X | 5]) :- write(X).write _ stream(57). s [2)

TR ZHOBRCAERTHESITHY, 200 TAER (S7?7) ST
GORER(S) BEAMNCIXBUTHS. 70EKR, 2080 TSTEEnon-vari
able term (Cinstantiate LTRESHNS LA LTHY, (1) TERE, TEX
Zinslantiate T5@d0enerale 7OE2ATHO, write _strean7 O+ 22X 554
HUHFHELTESCLETM TS, 2O “?" @I &% “read only annotation™ =87
Ao T, TOHBENEBYODI &% “read only variable” EFR. (1) 290
PRATOLIAHHAGER (read only TE) 2RO THNTEILILERLTNS,

Concurrent Profep Tit, & H 704 Zfiread only variables non-variable tere &
unify LGWENEAS TSI, TO 70t A%read only variablepifa 70 &
Alld 2 Tinstantiate SN TTwalla €2, COREICLIDTOEZOENDTT
&5,



Fa4 Pipeline 4R

mmmmmmmm?maq&gmmmﬂﬁfﬂmm}mﬂwﬁﬁntméﬂnmmuﬂ
M7OCARTEEGH., dataBBEURSEACHAVDICENTES, C o T ] ADOdata
stream ISR UEEHIZESBY T O AOB 2 Hipipel ined % stage o5 s L T streand
ﬁﬁﬁiﬂﬁﬁéﬁEMEL1E%Emmmuetﬁﬁ#%?ntzmhmnmmn:b
THATSMERT . BABNLIISINSHA—BRETATREL: iStEF27045
bmw&l%#i&,%nummxicﬁﬁaﬂé.{mﬂcwmamcmmw}

compact ([], [1).
compact ([X | S1.[X '¥]) :-
remove(X, 7, 1)/ compact(Z?,Y). “ e e ()

remove(X, [1.[1).
remove(X, [X | ¥).1} :- remove(X,Y?, 7).
remove(X, [A 1YL, [A | Z]) :- remove(X,¥?2, 1)

mmﬂtw%1aﬁtw—ﬁﬁ&miFNEMMswumEma,mm&nmm&uTm
ZalEicRT,

EbfF : input stream@terminal symbol [] AENILET,
%ﬂ&ﬂmaéu\MME1EHHU%WE%5\hmﬁﬂt%%n%wmm
streamtZilE U, TOBRFLEFULOETI MEBEOstreand SRS 70t R
{MMM}t%mEEéaauwwntE#&?Dtltummié.

removeldJ 1 SIECstreanD IO B S o2 |1BiE 1 BlELEOstreans RO, 2
ﬂ&mumu;ﬂﬁT%ﬂm%ﬁiﬂuﬁm?NTEEMthEESﬂEERH,
FEROVELL INDUL streamiZ LT, Miler@ A S RHER S, TE AL, removeld i npu
UstreanD BEFH 1 DRLBEEF BT hENRL, Fi #Foutput stream (S Y (B
ETHBECRALLEN) CEEHD, &2 Ypipeline® 1o Oslage NS Yok - 11
THIETHS,

T=dbcompact (1, 1.2, 3) X &K <BIZA RA NS T U E AFRTaD T WML HK

&,



compact{[1,1,2,3].X)
|

Nrili X1)
i ;
remove(1,[1,2,3],12,3]) compact([z, 3],X1)
[ 4 l*
! —-K|T=[E [ X2]
; i
remove([2, 131,131} compact{[3], X2)
i
L ¥pef3— X3
remove(3. [],[]) compact ([], X3)
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3. Concurrent Prolog BERE

Concurrent Proleo EClark BetfGregory MRelational Language FRIZIARn SN E
HEEETShapiro KE0RHA SN, CORTRTOEEHBRIC DO TANSD, (K
IZDWTIICOT: Technical Report %% )

Concurrent Prolog idsequential Prologa® 4 iCsubseltd LTE M, FBSICE-and-
parallelisn &or-parallelisnE®AL, MBELNTOLAOGEL, BEF non-det
CrRINISLICT O ADRBCANTHWS, Fh, EHLTES2 70 AN TREINAE
BETOCAMBEMCHNTNS,

3. 1 Syntax

[70%24]  Concurrent Prolog TRZ7O05 5 Alclansed P TEL TERDANS,
clausel ixguarded clause&non-puarded clause® 2 NN & 2.

[Guarded Clause] Guarded clausel@ZIC 7T L3RI EDKC “ | " £#55¢lause
THS,

GRUBR, @EfCand TEEnizpredicate OXTFTHO. FnFn, Guards, Goal
§ EWENRD. "7 iout symbol DIEEBMSTH S,

[non-Guarded Clause] “ | " &#& % &y clause,

(And] SSEEMand X0 2K Ooperational (224 - 1o Bk % £ 2and THha
.

sequential and "
paralle! and e

HEMSHSHMELDE, “, T RERNKTHARLZAAAd ERL. /T @i
T handan £ ¢S,

or]  WHMorCR 2B Ooperational (KRG o cDkaiSparal lel or &
sequential or A& s, CNSERT—Lilprefix operator “=" OB THME R, -
— g -



MeR<{BROT-FEZHERY S,

sequential or T=F =
paralle! or £—§ =P

EEL‘CC?PH??ﬂj—NEEﬁ?éuﬂwmmlWf—FTHj—mPtmﬁﬁ
ﬁﬁ&dwﬂﬁﬁmﬂtﬁﬂﬁhnNMHMarf—FTH%ﬂEEﬂﬂﬂﬂﬂﬁﬂéo
CREDVWTRETIENS,

[Read Only Annotation]  Read only annotation =7 " REEICHAMILED
?iéﬂﬂﬁﬁ?@ﬂ~"K?"ﬂ&ﬁtai.“?“mﬁutﬂﬁuﬁﬁmﬂMﬁmt
unify LTRESLWT &R T, Annotationd BB OB A OHBC >N TR ICHNT
N ORREE O AT G A NBE R H L TEAD 70 AH ML Lo
0TS, HERHCanmotationE ML 7O Ak, COB®E instantiate TEA
{&b‘mmrutz{Mmmnmiﬁt&M}ﬁ%nQManne?%Efﬁﬂct
KEd., (ChE20TR, 3. 2THTENS)

Kead only annotationd {4 ==& Lunify LEEREIOMEsamcsgs, ¢
Izannotalionidoperatortidfin, - T, Jol—clausel= X L X ? HHB T hi, Chb
iZunification tﬁ#%ﬁlﬁ}ﬁﬂ’&ﬁ?{h‘ﬁﬁﬂﬂﬁHfﬂ]"ﬂ)ﬁmﬁhéu Eio, X7K2
W X pinen-variable term (Cinstantiate anhid, C Mannotationd E#AYE B o
o

3. 2 Reduction

j—mﬁ%iﬁhttﬂl%hﬁfﬂ$ﬁEbT#Tj—mEEWEnémEUHTE
NS, TROESCET-L1g “=" gperatorpids S mis L oparal lel or £—=
TEfiansmserail or T=FUTRENEnLIMOERSsytactic KGE R TG,
[paraliel or ¥ -]

Concurrent Prolog Titparallel or TEANBZNE T—LOT 0751 {(J— &
Upredicale & Oclause@ M4 ) 281 guarded clauseM BN S L > THELTRES
G L " " #RIC8 4 ivclause, 745D 5non-guarded clausefidr o izt 4
HO—FEC " hiddbOELTURZRS,
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d==AbBILET A, 21, TOFSLELTROCASEHED TS,

Al - GT ! BY,
Az .- G2 | B2
an .- Gn | Bn.

CHZETH>THd, T-NLAKHLTAT, -, ANRKO3IDKEANERED,

I candidate. Ai o= Gi | Bi.
Read only annotation® {4 /- Z2 Bzl non variable term %unify 2252 &% 0L
K ACA T Bunify L, B2, GIiHBLZEHTRAES,

@ suspended. Aj - Gj| BJ.

A EA JfHiread only variableiCnon variable term #unify #3° 5B IF I

unify L, GJi &ML EHRTEDRE,

fail Ak :- Gk Bk.

Thiblst.

£

T=AR, EnH 1D EOcandidate clauseZ8TIL, TOHD 1 25FINL .
(ENh&E Al -Gi|Bi&TBE) BikreducedNd, COLSORROAN=T LK
parallel £—FTH, SclavseRBLETCHAAN, ~FRCRIM1-LOFRENRS,
~ONEFHWAS L, non deterministic GUMEATELE LD, B T— LA Sredycex
oL, famalttcrnative clause®F 1 v 2 RFEAS NS, COLHET “ | " synbolitcu
bosymbol & U TEigET S,

=l Aficandidate 229, pOS < L4 1 Dsuspended clauses 3oL S
. COIT-ILARPEL S 1O0candidate BHDLH, BaETsicfailtT s
3 Csuspend 2 L3,

c@reduction DFTRELSZOAGLEEObInding £, * | " #HAYTHROWEN
HREZNHITERTLAV, 2T, read only annotalion® a0 TG R TS
20T, iCTnpireduction @t T-non variable term Cinslantiale afLT 1.
T ERTETH, HOTOUCRL PO AR ERENLADIC LT,

|
-1
Y

|



[serial or £— ]

HEHOT—NAMDLC-10 Prolog & C & S icserial or T=FTRERRIhE, Jd-1
AT S7055 Ldparal lel or & R4 vquarded clause, non-guarded clause 0fF
REESATWT LG, B> Tclauseit = EdxLO EFdnon-guarded claused LT
MESND, “ | " OFEKILIEC-10 Prolog TOcyt syabol L E2 AU THA. 12170,
CORABEHTHread only /IS 7 Sunification OEIE DO Tizparallel or
T-FEHEUCTHS,

:mf—FTmiﬁmﬂwuﬁﬁfbﬁ"E"EQ&&REMMMhmMmmﬁWEF
@U,ﬂﬁmmmmﬂE?HT&MMHWEE&ﬁmﬁﬁﬁfaﬂéttﬁﬁﬂﬁén“
HE@&TDt:?#ﬁantmaﬁﬂtﬂLt%nﬁmﬂmuﬂe?%Tntzﬂﬁﬁ
ZUDWMELT Y54 dkbackirack £ % EF a2 LTWa70ot Z2bbacktrack
LEUNEESE<ED, whpadistributed backtrack M US. Distributed back
HHHMH#ETDtZ@ﬁ#ﬁ$ﬁME&éCt‘£$UEELEW?DtJEEﬁ#
SOCBTLLRBBTHN LD IEH SConcurrent Prolog CTEHCNEHRL, b
koparaliel or €~ FOBA LB backtrack k&Bbinding ATFELENDZTHMEDS
%ﬂﬁﬁauﬁwfu%nﬁﬁiﬁai?mmintzcﬂ@Ltmanﬁxm;xg
(Commitment&EMIEND ) £#8HTHAS,

Commi tment & 5 8 < iddeep backtracking #1745 L5570 PAESHYTTOL
ANBEEH N Tdistributed backtracking£ < S L L < BAMO LI 531 H T -8
ARSI, COSEW [TOEAHSITHROH B instantiation L4 & itsuccess
DAERHFL<EVEFK, TO70 & AOsuccess hdnfail&FTMinstantiation
KERQD (comitdd) ] EnSLTANERTNG, Commit&h /- @instantiatio
NREMETZT2ATHSHOTOCACAMAND, B LELC. CMinstantiation T
ETDtlﬁHHLE&ﬁUﬂmﬂﬂu&%?HtleﬁtHHH%t@MHHMmd
mmnmmmutuﬁmnagaa,“ﬁﬂtté"tmﬁccmﬁmwcumn?ﬁg
Entwﬁcatmaﬁﬁwma?mé,mﬂﬁ&LTm#ﬁﬂmtjMTumummm
stantiation OUEMENNTHE, TNHF L4 o -BET Y CKPhO7002TR
Dinstantialion 2 QMY 2 LS GAT LS,



4.

CPSI & Concurrent Prolog Subset Interpreter &

CcmEmTiAShapire AProlooTER L /- Concurrent Proios @Subset ( BLTROPS LM

o @
%

@

@

Interpreter w200, IR TANLCLOEOHEHELSPOKE., BXZ DN TMEY

CPS [Prolood b cfemia LTSz shsequential PrologE—IGsubsel & LT
GATVS, LKL, CRRLFEARSESKFRCHBEN-ETSHE>TA
#DConcurrent Prolog DA SKBSEINILCLOTHLED,

& (PS Titclauseldd ~ Touarded clauser AGaNE, a0 " " #@iC
SaLbclaset DV TRAEND—-HEL “ | " H&Ed200LLTHRREN
&, (COEW Tdeep backtracking kxsupport a#liin)

+ sequential Prolog L@DEHFRCPS O 7045 Lhssequential Prolog
TEMNLCTDTSLEMHTETE#RINATOS, CRERIENORE
Héd., 1Didsysten predicate 'call’ =HaHE, 2HBEsvstens
W3AODpredicate THEHUMWEFO 7O LEFassertLTH LA,
SHERTOTOIT S LEcmpile LTHELAHETHD ., ChHiido Tse
quential PrologT@MNIZ 7O S LECPS TRMLTOT T LOH M
SMLT LY TEAD., TEICEWEHProlos 1 47U RCREND,
Cizdh, CPS EDProlgT|ANILTONSLENYT L, TOTOSS
LAY RLECBETILATOS OA 4 —-TUSICHMEARSEWCLIZHE.
i Z iLappend S FO Y S LECPS O S E T Cidguarded claused
il & T cali(append([a, b], [c,d] X)) &F2m, HOMUS
system{append(__, _., _ )& Sassertion £1G>THLD, &S5V
compile LT HEER, Chae@QudoLldbProlog &2 ="r04T
MAANAEOTY Y deep backtracking AujfE T H S A conzitment® # B =
ZLgfantunige, gl tProloetE0 S804 2Prolg T T
compile LTHLOARND,

Guarded Clause

AWz syntaxi@ DEC-10 Prolog &MU THES, 2L 7, " @I NT
parallel and#& S8 Losequential and(d Gl cul (ZEHEA D " 07 dverlical
bar THERDHY (MEE ", " TLLDHHERGH. TP, 1L QT TREL
"PiQ" ).

I
=t
s
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Read Only Annotation
XEBULYDLEX?2LEENMNS,

Systen Predicale
DEC-10 Proiog @System Predicalef I NTEAD ., CHSIECPSIL O Prolog
interpreter ILZaNTFCTORENS,

OR-serial
Clause@ @ @Proloo LM NF C{T b, parallel or @Esupport i toly,
I2EEL, i@ &S clavselt X Touarded clausel A5 3 RhE,

HE

Read only anpotation “? " RRBEMKETAEEHMI N/I- T Ainstantiate
CRELEECEADDLOTHLS, REOInplerentationT k= N &Prologd
postfix operalor& LUEHL TV -0BH A instantiate anTH “2?2" it
TOEIRD. MAE, X7KD2WTXHfoo KKinstantiate hi-&xX 7 i
foo 28G5, . X?2HY Lunify L, COYBEY?ELTEDREINTS
BE. XHifoo Kinstantiate and &Y ?24(foo?) P a3,
CPSIMEEDSunification BCOERLE “?2" 2B LN BEELGVIDLICE
BebDELTHEILDICHESNTWS A, Prolog®unification ™ systen
predicate & “ 7" ZIglICoperatorE LTH>TULE S, SO . ATHA
RHEDLILCPSIOMMSProlog interpreterEf U T & & 8 T datah
TP EBATVDEIORNG T DS lAIT A LSS, HELT
ROmeaberEWSTOYSLEERX LD,

member (X, [X | Y]).
member{X, [Y | R]) - member{X R).

J—Jemenver{a?, [a,b.cl)&xS5 28, LO7OYSAECPSITEITHIL
trueL G HAProloITERTLERAL "2 Or-0faild 5, F1-systep
predicate write M4, write(a?) Uiica?=maly .,
PEGDESIZCPSILProload M REDBTIR “7" OROE SN TEry 7HH
LIOBELHSBTTHD, CPITRODENG 7" 2BET L1-6Opredical
eWATEHELTWS,

WA TSI B ELT? £/ WA M Tarb LAl non variable tern 21y
. B2hBE7OENIzternEET
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wait{{{lfoo)?)7)7, foo).
LtoETREere foo ZHWCIDOLRDE P EMBOTVWS, wal LUZCPSIO s
TEONLES. [F10EIAEEOLFC TN inslantiate ShatTHE
instantiate 2N ST2G5IMKTOE ( “?2" B NEThER NV I-E) HE
2N, J EVIORO (EFMETNEEARD) BEEE-TWS,
BPEHZ2EBTRULIL T2 LARECPS TRHEHLELLODELRITS,

#1 stream merge

merge([S | X1.Y, [8 [ 11} :-| merge(X, ¥?, 7).
merge(X, (81 ¥Y1,[8 17)) «-| merge(X?.Y,1).

M2WMTRLETOYZLE?ZALTWEN, > Tstreamizdatay il & A lcwa
T SBMEEEN,

#2 stream

gencrate(N. [N | X)) :- K 1s N+1 | generate(K, X).

i3

(M) OT=-LER<LBREOLICT S,

solve({generate(!, X}, write_ stream(X7))).

(2) BMAEKOLSICEL LTRSS,

write _stream([X | S5]) :-call{{write(X),nl)) |
wrile _stream{$7?).




4 4

pipeline QR

compact([1,]7).
compact({x | S 1% ' ¥])

remove(X. [1.[]).

seoremeve(X 87 /) wrile stream(/v.¥) .

remove(X, IX [ Y1,2) :- remove(X, Y7, 7).
remove(X, [A | Y], 1A | I]) ;- remove(X, ¥? 7).




5. Stream Oriented Communication

stream WZDWTEHYT TICMERANTHRBULUL, CCTRIOESS2LHTHL,

Streamiz ., d-listTRBREAI NS, StreamiZ LS communicalion &, HETFOE AR Od-
listEf G146 &, Tabs, d-listOhAdpointer{d-1istOdZpoinl TAHEH)
ENOCETITRDNS. COBE. BET7O0t AN bDoointer &, FiZd-listmrail
L. RE70C 20 ChE D FN (headiZif 75 ) £ 7 read only variablez >,

stream [a, b.c.d, e, fIX]
A? B° E? X
: y ! BE7oEZ
2E7O0UC AN

BETOCA0RA Y4 -REEanafLvdatanBE Az haltBsEL. SE7D
LADRAS 2 —FRCEZHT (DY) dalaDMEE2HELTWD, 70T 23S
& ZEETG3 U Cpointer £12% (GilFHw) ATST, Blea70t 20200
inter RRLTEGE7OEADpointer AT ANABR IS Sldh0, Chig
RETOUAOpeinter T &read only variablell T A - k- TRITA NS, W{E
TOCADRA 4 - LBETOCADR S 4 - OB S ddalal EFEAMaANT
WEWaaERDBL TS, ChaTREEWHerfiCH > TEFEANS M T da
LK HIe T3, BEY0CAOHRA v 4= LB E/ULAORL Y 4 - R SEAT Y
THMEDLEN, > TIRdunhounded buffer P OBE ST G TS EICHY
YA

Pl70 AN LS Wneroe 2A020O0BETHD. 212, a2 7/0OLC
ZHT2Oslrean& B8 - FEWNACE D CLEBUETES, LAL, COLIGELK
thread only annotationldfi A4 (RETHHELHILH0E) 10&, TOVS vRTEH
HELTT7OdSA+ELRBNL S,



it ERZATLOFENS

~ DEITEShapiro (2L ODEC2060 L icPrologTimplement & hfz v 25 ACPSIM i
AED2WTHEY S,

19824F12H16HIRE  CPSLICBUM T 2T ileiz I A TUS2:<CPS> KA TS, BYEC
nesmfiledBAETLES,

[Information about files)

& Important files

-

*

-

CPSI
CPs

DSUTIL
SYSTEM. DEF
CPSI. LOG

A9 =7U4%
CPSITHMMNIZN OO TOFS ANES
&

CPSIf@ES2—FcUFTile

Lt

w7 llog file

& Samplc program written in Concurrent Prolog

ALRLN
cC
RHS

RHSHW

0s
KH
WINLIB
HHMLIE2

MZPREREFHNY AT L
finding connected component in a graph
Reduction Machine M43 2 L — % (window
L)
Reduction Hachine M X 2 L =% (window
»hh)

Disk arm scheduier
Hulti=window User Fork
WHD 1 =7 T+ (written in Prolog)
WHOD I —F s U5« (written in Prolog)




[How to run CPS)

1. iload the interpreter

7= [cpsi].

Had

- [comp].

2. load the CPS If necessary

7= [eps].

3. load your file

7- [xxx].

4. start to solve the program

7= solvel<goals>),

£ R

#: R R

16

CPEI%source T ioad

CPS1% locadL Tcompile 92, EFODILS
—+Av L-DHLUINFERC TS BIRL

A

i BI—-FO0leDE i

Bl . solve(p(X)) 4
solve({p(X), a(X)) ) e &,
solve B1BIBTHACLCHE,



[Scheduling]
aﬂ7ut2mﬁﬁmumwnwmf—Ftthﬁmﬁmﬁantwé;
depth _ first csuspend THEATI12O70CALMEEL THE L suspend
Lzso7ot 20nNECES,
Mmﬂh_ﬁmt:aTntzﬁmenMnf?ﬁ&Eﬁaﬁ.
T-FOETRRODLICHES.

set(smode, breadth _ first).

default Tiidepth _first Ko TINS,




[ hL=2X]

1. To set trace

THEbL=-2AT OS> TWALLE A FHRENTED,

B Aq4vF
reduction(_) reduction £ L — 2
suspension( _ ) o= J-Msuspension& Ly — 2
system( _) system predicaten@cal l&# k1 —2
solve(__)
solved( _)
call( _) procedure call& b Li— 3
try _clause( __) clavse®ig & L =2
unify(_) unification £ F L —2

A4 FOLY PERDEIICLTHES,

Y- sel({lraceset, {1ist of switches}).
% # set(traceset, [call( _ ), reduction(_)]).

2. To set tracing mode off

T- set{traceset,[]). % bPL=2Z« Ao FOIESClear #5
dHaE
7- setltrace, of ), % b=« FORTASRET D

3 To set tracing mode on with current trace switches

7- spt(trace, onl.

4. Default 24 = FE

reduction( ) M{F suspension{_ |




[Demonstration System]

BEwindows B vz 2D Odemonstration systee, Mulli-window User Fork R IF
Reduction Machine Simulater A ad,. THFRUNTFOIV Y FICEDEZREINS,

1. Reduction Machine Simulator with Hultiwindow

Bprolog % run prolog
= ['rmsw.den’]. % load files
7- go. % start

2. Hulti-window User Fork

#proiog 9% start prolog

7- ['wm.den']. % load files

7= Q0. % start




