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ABETRACT

This peper deseribes an Extended OR-Parallel Frolog System ( called "™ XP'S " },
its computzticnal model and the XP'S&Interpreter.
Thi= system features the following faecilities :

{1) OR-Parallel Reduction,

{2) Modularizetion ( or Multi-World Expressicn ),

{3) Preceded Implieation ( Centrol for searching AND-OR tree ),

{4) Extended Cuard { Contreol for searching AND-CR tree ),

{8} Synehropiration of Parallel Procezses.
¥P'S makes it possible for us to control the search of the ALND-OR tree
and program the synchronization of parallel processes using the facilities
cited above.

In addition, Z7'5 =sn be used for applications regarding

" Multi=World Expresszion ™ and " Object-Orisnted Programming ".
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show(K) c-synclid, [show N1 ™) . displav(N), ttvnl |
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{ Lxampie 3=-1 1

FROTE, define exwamplel 1.
fRpaty feotorial(X,Y) := fact(0,X,Y),display(Y].
FAIVELY faos(X.%,1) ti1= true.
SEOLYS fant (X, Y. Y] e ¥odm X4,
FEOER) fact(X,®,I} - YxE+1, MID is (X+Y)/2,
feot (X ,MID, 21}, fact(MID,Y,22),2 is Z1FL2.

-

as as

JEOE#/ end.,

FUERCRBEER L OOCTING LIST #EERSEAEESR
I 9= pompileirpal.
%ps compiled: 93 wWords, U.63 sec

Ve
I 7= rumn.
INPUT Ho
e 1 . YPE.THANSLETOR
#8 o . NPO.INITILALISER

Ho=2
xpe.initialiser compiled: €65 words, 0.87 =zec.
¥ps.built_in compiled: 2096 words, 3.74 smec,

PROGRAM FILE HAME [ FORMAT ; '#®eses ¥ 7] o 'fest out'.

test.out consulted £33 words 0.17 seec.
NEXT FILE 7 (Y¥/N) = ¥
[ PROCESS_FOOL_No. , PROCESSING_UKIT No. ] =[2,3].
#8E T NECEZSARY, SET MODE #k#
yes
| 7= debugii),debug{z),debugl(3),xmode{guard mode(1}),run_xps,
INPUT COAL [ FORMAT : goal frame{WORLD, (GOAL)}). ]
»rgoal_frame{evampled 1, factordali{s,Xl).
PROCESS _POCL_#1

PROCEZS priority #71,ready) = 1

PROCERS(mricrity 42, ready! = 0

PROCESS{priority #171, wait) = 0

EROCESS(priority $#2, wait) = 0
PEOCESSE_POOL_#2

PROCESS(pricrity #1,ready) = O

PROCESS(privrity #2,ready) = 0

PROCESS(priority #1, wait) = 1

PROUITE priopity #2, wait) = O
BLRENT o [processi[1,test,1,01,1,111,00,17,7,wait,query,[factoriali{®, 577 ;00
PORKET 1 . Tproowescoi g, test,1,08,1,000,1,_65%0,ready, factorial (3, 6000, 0facll
AL DO TG NN
LURERD)
[procencil 2, teoi D i 10,00 ready, Faet{0,3,3),[Fail_din built _in predierte_3
s})]
;

TR 0 UOTMET ¢ mepld freme[WORLD, (00ALYD. )

v =
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{ Example 3-3 )

SR01%/ define examplel_3.

/02
FAVELN
FROLwy
/R05%/
AN
S ROTRS
/ROBRS
FaI LN

gol¥} = plX,Y),write(Y},
pr¥,1) := ali),b{x),11.
piX,2) = alX),12,b(X).
piX,3) :— al¥X),13,b{X).
plX,8) := all),blX),14.
al1).

alz).

B(1).

FE08/ end,

{ Example 3-4 )

/®01%/ define example3i_4.

/®#02%/ go :- producer{().

ALY £0 = consumer,

/®04%/  producer(M) :- M<10, N i=s M+1,sync(identifier,N"),
generate_PROCESS(examplei_b,producer(N}).

/®#05%/ Cconsumer :- sync!identifier,0UT?),0UT<10,write(0QUT),
generate PROCESS(example3_U4,consumer).

FR806% end,

( Example 3-5 )

SR04y define counter.

FRa2e/
AL
SROYRy
/S ROERS
/OO
SROTRS

SRohe
SEOOR,
FAAT LT
AR LT
SH128)
P LT

create(N) := integer{N),generate_PROCESS{ecounter,counter(N)).
clear{l) i= integer(N},synelid,[clear,N]").

up(N) t= integer(MN},sync(id,[up,¥]17).

dewn( N t= integer(N),sync(id,[down,K17}.

show{ N} := synelid,[show,_17),syne{rec(id) ,N?),display(N),ttynl.
counter(0OLD) - eyno(did,COM?),=state_transition{OLD,COM, NEW],

sand(COM, NEW) ,generate PROCESS(counter,counter(NEW)).
send{[show,_ 1,WEW) :- syncl{rec{id),NEW").
send( [COM,_J,_) t= S+ ({COM=show).
state_transition(_,lelear,N],N).
state transition({OLD,[up,N],NEW) := NEW is OLD+K.
state_transdition{OLD, [down,N],KEW} :—~ NEW iz OLD-N.
state_transition(OLD,[show, ],0LD}.

J¥487 and,
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[Parent Process]

[HNew Process]

M| a0 FIn | ids
e —— [ pp
L EN 1 i FN
{1 ' 1

s | wait | /) S | ready
i HolooA ! 1 Hi A

: N ! .

B AT, e, AT B | A2, -+, An
i Inifiable
i

|

| [Rule] B :-B1, --. BR
| peneraled when success refurns

[Forked Process)

=

-3

. =

m| X M| = =

i from a forked process

(Note)
10 : 1dentifier

!
| |
— PP : Parent Process Pointer

! FN: Number of Forked Processes
5 o Gtatus
H : Head Part
B : Body Part to be Solved

Fig. 4-2 XP'SKK&E@E&700A 7L
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5. PS4 a s —amET L —LOBEESBE

KPS 4T — 2 LDEC-10 PROLOG LSS R (L0, FOLETERINS.
PSS AT -, FOIONTF-—AMBEMEDES - LS EREIND,

(1) ¥~ %
@ Clause Poo!
& Process Pool
@ Gate Pool

(2) a2

KPS

APS. TRANSLATOR
XPS REPLACE
KPS, INITIALISER
KPS TIMER

KPS DISPATCHER
XPS GATEKEEPER
HPS_ GENERATOR
KPS EYSTEM
APS. AHAKER

KPS UNIFIER
XPS.LOADER

KPS UTILITIES
KPS BUILT __IN

Do e e

LR, TRENOBANGEEBEBEEFEET S,

5.1 F—algis

BRI DDF—-2BEL DT HEY S,

CHeRPAE, Fig. &-3D7-F570FrvOBREMCHENT, ThThEWRBT D2
vy ERLILEBOTHDS.

(1) Claus Pool
Clavs PoolBXP'SD 7004 S LTHD, 1200 (Clause) BRO LI GEFLLTHE



Hansg,

xclausc (MM P]. Head, Body)
D MN : ETa-LE
@ pr  BRE
& Head: @moOnAw FE
D Body: HWORT <M

(2} Process Pool
KPS 4w AT - ACR, SASTENTOCASNOLOGRBELLTADY.
Process Poolil COMBOESTH S,

PROCESS(ID, PP, FN, § . Head, Body)
ID= [PPN , PN, MN, P, [OL, ON, &L] ]

@ PPN : TFObEA-F-LEE
@ PN : JFOBIAES

@ MN @ ET¥a-L#

@ ¢ BEmM

& 0L DRL A

#® ON : ORES

@ AL AND LA

& pp o BN AATIRA A
@ N ForkLfeFrntaidmE
0§ @ ATOEIORE

MW Head: W7 OEIAAETHH
@ Body: E7OrAimBE~NEdI-AL

{(3) Gate Pool
WPESTREABETCARNLISILEBOLERELERNOANT VAN, COROILET -
FKEYRTOL 2OMEBEEHBT SO ZDGate Pool THD.

Gate Pool O3 OMRIENESHSED.

« gurard(IP , N}
semaphore (10,  (DQUP, DETRY , ([ PGHP, POTR))
message(I0, DATAD
DI #eOBERF
@ N . HES-FTREShSE

. ‘]5 —



@ DP: T -%F2- oAVFERA R
@ WIP: F-ska- - FAMLE
B PQHP: FOEAFa-— - AwFRAUH
® PQIP: FOEAFa-cTANKRS LA
M DATA: BWERT-%

5.2 £Ya-M
PS4 VAT - AOUEDT Y1 - LOMEETI0. 1KY,

{1) XP§
EETa=- i, 1-HOETLIOREGED 2 -LEINILLT,
APS. TRANSLATORE L < (2 XPS. INITIALISER 2 EE®8 T 5,

(2) XPS.TRANSLATOR4: & TFXPS. REPLACE
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