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Threduction TESCLTHD. nOERFETHCES
TES. n=1a5bounded deoth-first breadth-fi
rst EELCTHD, =t THEdepih-first 55,
EELUHROLEGTOS LD K, depth-Tirst H
HAODo-FhERTESLILLLE,

AUNRAZTHESF, ETFL - Lal b o
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THECEL, AESLUTAROLNE T MMM 1,

ELEEDInMeingE L -ZERESEFRTOESD
mHdmend, M1, dikarnsufeRniy.
WM LENEROSRYE, $EQOCPOIONSIRD
HETLLOOEM, SEBHERE, TES&n-bo
unded depth-first NnERDTA TS, Jzo8ed s
THERE (RETOI-LOBLTT) £RDTESY
Ab, Lo 2BETY FOy YBEEQ IS, W08
mbounded deplh-first @bound OPFBHTHES. CPW

Head :- Guard | Eody.

LD R,
islmmEkn) -
fHead @7 o == rkGuard @iy, 1,
fBody ¥ .
CRECTRI NS, “{Heat ML= 7 44— a2 kiuar

UOXT)"OEC2TR, DESDIT-An 1@ Ere

geort({Xixs], ¥Ys0, Ys2) :-

partition{X=s?, X, 5, L},

goort(5?, ¥s0, [Xi¥s1]), gsort(L?, ¥Ys1, Ya2).
qaert{[], Ys, Ya).
i- mode partition{?, 7, =, =).
partition{[XiXs], &, S, [XiL]) :-

& % X | partition{Xs?, &, 5, L}.
rartition{(X{X=], &, [XI8], L} :-

& 3= X ! partition(Xs?, A, 5, L).
partition([), _, (3, L]}

(2] CP source progrim

t=featooda,
i=public gsart/8.
i-mode guort{?,?, 7,4+, Ty~ s+t ).
gsort(a,5,C, 0,2, F,G,H) =
ulist{4,I,J}, D»0, 1, K is D=1,
partition{J?, I,L, M, E,
[#{quort(L?, B, [TI¥],%,0,F,QH),0,B,Q),
flgnert(M7, N, C. KR8 T.H),.R. 5. TV IE],
Fynd,HY.
geortiA,B,C,0,E,F,G, H) ==
unilf{&y, unify({B,C), D»Q, I,
E-[4(1,J,F,nd}J], ipcore(I).
gzort{A,B,C, 0, [4(E,F,0,H)IF],
(#{gqeort{d,B,C,I,J,0 L, I, J,E,L)IGY,H, I} ==
incorelE]).
r=publie partition/d.
i=mode partition(?, 7,7, %,=: T =% ,*).
partition{h, B, 0, [DIE},F, G5, 1,J) =
wiist(A,D,K), F20,
cpwaib(B, L), opwait{D,¥), LM, I,
N iz F=1, parcition(K?,B,C,E, N, G H, nd,J}.
partition{4,B,[CiD),E,F,G,8,T,J) :
ulisti{f,C,E}, F»0,
epwoit{B, LY, cpwaltiC,M}; LM, 1,
N iz F=%1, partition(E%,B,D,E,N,G,E, nd,J).
partition{4,E,[J,[],C,D,E,F,G) i=
unil{A}, <=0, 1,
D=[$(E,I,E,nd}!I], incore(H).
partition{s,B,C,D,E, [&8(F,5,H8,101G]),
[${partitioni4,B,C,D0,J, K, L,M, 0} E, L, M} K],
I,Jd) i= Lincore(F)}.

(b} Object program in Prolog-10

i- public 'SEND'/3,

rsEND (L], _, ) = L.

r$END ([4{G,cn,ce,d) iCH],
[%£("%END"{ChZ, 02, Dnd2) ,Ch?,CL2,Dnd2) iCt],
nd)] :- incore(G).

{c)] System predicate for the detection
ef deadlock and termination

Fig. 1?7 Cowpiling TP inte Proleg

fuction FlEfmE S BHEN D,
“(Body HEIT) " MESALEREINDII-FIE, X
O EEFEA.

@ Bedysize (true! ThNE, BRORMOI-LEW
Ui T,



@ BodvD I - LA EDSODEER, TOIT-NE, 2P
EoEREGUBOESATEELTY.

3 By - RSO IDEER, BRI EoER
mEIK, SzoubkBoT-bEaEnl, Thiel
FEOT—LOIIHCBL (FrdT,

CANSENMB LA, CPOtail-recursives 704
Fhia, ProlomiFRINT Dl -reursiveTHD, &
M_EFEEEORET 2TVS,

mESHIUFERONSL4IEE. SEEOREDRLE
LTZEESENG, COHG, 9FEPOI-LEgRORE
EEBL, BEORMDI-LENRTFLY.

EELSI-LEWFHT EFCE, BESLT, BT
HTELUTFyFOv 02 BRATILODY AT LER
CBELNDT (EMc) ) oML ESA S

GENAND Rl el L EFSEREDI I NSILTEE, B
FUEHANMBEOT-LFERL, ERONTN o
L2y, BENCEERELERTES,

4=5, AT 4 =2ay

COUBRTE, read-only annotation®PFrologd 7 7
YEATERALTIVWEZOT, CPOIZ774 7@, —8
CRERELLTFHELSIAE AN, LL, 227
PATNEREOM—-FRY -2 T705SLOTZCEMNT
VGLROEAS, TOBRLBULSRAG I A PENE
FTEIETNE, —HOTI =7 FERLEVZELEDD
MBEHLCES, COIFE, DC-10 Prolog o wpid s
KEEalt0TaE,

CONERTRESE, Poinexing®THI518E,
HAE—F (T=-LBFENTES 2RI TDE—F)
MEWE2WTE. Prolmid 22T+ -2 Ed2M3
FHATILIELTHRIEEE > TH S,

CP®imlexinofi iz, DEC-10 Prolog OF N &ML
T &@mMi DT, DEC-10 Prolop 104 Zindexinglai i B4
il thread-only annotationd B £ 2 T E LG
S%, FOT, indexingERTHREC TR, B
EOREFELE L > TRSERASL S G- PHER
g (N

B2k, T-FEEOMRLH3EHM 7O S LOEN
&, appendFUSSARBMC Lo TRLESODTES, I
EL, appendD LS EEORFLENEDOERLTE, 3
THET Iindexing®= Fhbhv A HEN L.

a. B

VLD UPTOYTLEDY AL, TTLERE
RERTKLY. TR, ¥FOCPr TS L
DENER. $LUESCPTOSSALRMUAKDRES

append([A1X], ¥, [&!I]) :- appens(X, ¥, I).
appendf[Y, X, X}.

:= mode append®(+, %, -).
append2([aiX], ¥, [AIZ])

HF‘F'F'“‘E{[J ] x! Ij -

= append2(X, ¥, Z).

{a) CP source program

i=fasteade.
r-public append/8.
-mode appena(?,7,
append(s,B,C,0,E,F, G, H) =

ulist (A, T,J}, wlinc(C,B,L), ucify(I, K],

03, !, M is b-1, z2ppend{J,B,L,M,E,F,nd, H).
eppecd(h,B,C,0,E, T 5, F) -

enil{a), wify{z,C), D30, I,

E=[&(1,J,F,nd)id], incore(I).
append(4,B,C, D, [3(Z,F, 0, H)IFD,

{4{append(s,B,C,T,J,8,L, Tk, K, L} 1G] B, 1) :=

incore(E).

3
N ML

i-public zppend2/B.
i-node append2( ¥, 7, T, +.Fimat 4]
append2(4, B, L, 0, F,F G, H] -
cpwait{A,1), D30,
‘$8%appena2 (1,8, C,0,E,F,G,H).
append2(&, 8,0, 0, {%(E,F,G,H)IF],
[&{appﬂ:ndEIhB.CJ.J,K.L,ILJ*F.LHGLH:IJ i=
ineoral{E).
*s5%append2 ' ([AIB],C.[AID)E FaGiH, I = 1,
J is E=-1, append2{®,C,0,J,F,G,nd, I},
*$5%append2'([],A, A, B,C,0,E, F)
C=[4{G,H8,D,nd} |HY, inecorel(G).

{b} Object prograz in Prolog-1d

Fig. 2 The effect of mode declaration

LoProlog U S AENC-10 Prolog B RTERLE
ERY, g3onaclirr. 704550080 ELE
L, TEHHOERTHAEERALTHROOTHE RS
T1EBEOF— %A T &ML, I-2EMnATUERR
BOMET, ZEBHEEOMERREGEETRTILY
LELEHINETHE

F1HCHELSE, E-FOEES X Tdepth-Tirs
tBE AL LESDR, 2P 202 TEHNY
Gabidvi, CPA Y270 40112~ HIBOERTER
F/TWE. DEC-10 Prolog & TS EENTE 2.7
~ LAMOEERERETH S, DIC-10 Prolop D208+ 280
s hIBRBNI-FLEABEETS. /2.7 ~
WSl e aTing, ¥TEanOREX@ELTH, ap
pend 704 S LT, 41 5kRPS (Reductions Per Second,
A—FEHOCWTOFFLED20TE, AROLIPSHER
) sETHARG R,
T-FUSLELEEELIZIE ~0E THalz. X¥
2a =) v sdepth-first KTal L LDRERLEE,
BRI TH20z.

£2 1 Obounded bufferEMTRETETON LS



Table 1. CP Benchmark on BEC2060

Frogram Froges- Reduc- Suspen- Time(*2) /RPS(*3)
sing tions siens {ccopiler {easpiler {interpreter)
(") without zode) with mode)
Append B 502 & — — 2313 & 217
{500+0 201900 =02 o BE.T/ BEGHOD 5.8/ TG0 ———
gloments) o sG2 o Te.0/ 6350 b3.6/11700 —
4 15.8/ 31600 11.5/ 42200 188 /2672
e T8 ] =e0E v} === —— iaﬂﬁ -‘r 2‘5 1
{1E0-100 ER100 z02 o] Ea.gf LT10 28.7/ TOhD -
eleaentis) b 202 o 8.5/ 525D 231.6/ 8360 -_—
F E.3/245300 E.0/25300 T3.7/ 2740
Hounded buffer & 204 0 -— ——— k73 4 133
[size=11{%y) D00 204 an0 147 /1300 121 F 1BE0 —
b 204 200 iGE S Ee 119 S T —
Bounded bufler B 204 4] - —— 1970 /139
(=2ize=10) (%K) BIOD 204 20 BO.27 3360 47 .87 L2490 Sl
o 204 20 6.3/ 3620 3.3/ W —
Primes B 2776 BuLs il == fosz2y S s
{2 to 300} BpioG 277E 13 956 f ZBEL 769 S 3610 -—
(without output) D 778 a gGs  / F40 GBY s LO3D _—
P 2%6  JF12900 BB S14BO0 2e69 /S 936
Quicksart B 37E 2225 -—= —= 20233/ 19
(50 elms) BD1GO 378 o 125 f 3020 98 .5 3920 —
] 3Td o 1% 75 3160 01,35 41480 -
F 21.3/.17700 17.3/21800 2uE /O 1540
B §H =2 CP breadth-first mode;
BR100 = CP bounded depth=first pode (boundc-100D0;
o = CP depth-first mode;
i3 = Prolog=10 coppiler ("rfasteode” mode) and interpreter,

2 In milliseconds. Overhead for tizing has been excluded.

*3 APS = nuober of reductions per second.  An RPS value does not count
reductions in guards. BRPS vulues of Proleg prugrams were caloulated
using the pumber of reductionz of CPF programs.

"L L Prolog counterpart doss not exdst,

HEGOE, bounded bufferDr s 7O AWM E 6 College, London, 1984,

EREIINETHE. R, Ay FrOAESE0C T [Shapire 83} Shapire. [.Y., A Subsei of Concurrent

T, MREEATS BLLTHE. Profog and [ts Interpreter, 1COT Tech. Report
TE-003, Institute for New Generalien Computer

6. 2 iechnology, 1983,

BL{THRECPODL NS SEFELL, ProlegTy [Warren 771 Warren, D.H., Implementing PROLOOG--
BRTNT, PrelgEa—=S s PEBELTWAEDT, & Compiling Predicate Legic Programs, Vel.1-2,
THERT. LALETREPrlogl s v 8 -7z — 2% 0.4 1. Research Report Mo.39, Depl. of
LHOERFTES, BUHAKLVOT, 7 <hicrrologid Artiticial Inielligence, University of
BREASNE, B CPEE- TRATODIFTI Y Edinburgh. 1577,

OEBEERLILEFTES, [HHE4] WHER, Lisp £ Pascal KBERALTET S,
BRAMBCISENER, MEAEELDELERR
LM £FFEE-1, 1984

[Clark and Gregory 84) Clark, K.L. and Gregory, 5.,
PARLOG: Paralle! Programaing in Logic, Research
Report DOC B4s&, Dept. of Computing, Imperial
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