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An architecture of inference machine

based on ASIC memories

Kiyohiro Obara Yusuke Sakai Satoshi Igarashi Yoshiyuki Kotani Oichi Atoda = Nobuo Saito
Faculty of Technology, Tokyo University of Agriculture and Technology
2-24-16 Naka-chou, Koganei-shi, Tokyo 184, Japan

This paper discribes two Application Specific Integrated Circuit (ASIC) memories. One
is REversible Memory (REM) which is random-access memory embedded function to recover contents.
In backtracking, unbinding of Prolog variable on REM is automatically performed, because REM can
recover contents lost by errwrite. Prolog processor is excluded backtrack task and trailing
using REM. Another is Péttern Associative Memory (PAM), which retains database (Prolog
programs). PAM recieves goal clause from CPU, and output matching alternative clause. The clause
is equal to clause indexed one for all arities. Consequently, number of failure unifications is

decreased. Finaly, inference machine based on REM and PAM is discribed.

(1]



1. @ECHic

WIEBEEPrologld, B—({LIC&LBINI—Vv vy F,
Ny b3y e, EENGREBEN G EMOER
LEBCRAONGOBEELES, ATHEREOS
BTCERNMNTCEDTELEWTOISIVIEETH
%o COProlgZRELCETTEI7—FF0F+D
HREABEITOATE L, HiWarrenlC & 3. R
Boty FERAWI VNS SEH WAR 83] (3. iAH
HEBETCOPrlggXROBANEFERELE> TS,

IVSAIERTPrologTOYS AlR, b4 FOY
SLPETNREMETOYSALTLTRBELL
BET 3, LKL, ARBLEARKEICHMAES
R U B, WY E— (LR DR/ 5 2 b
Sy RBLHEQIZ MHEL(BALTS, Th
5REOTHhbT Oy HEXEURMOREROBMIC
BEETIHDOTHD, WANMEEEXTTR3L5 L
Prolog7 Ot v Hid, 70y O EMEEELICLYC
DRIBEBRT B3HETHB.

Ru G OMBEICHL. HMEEXEUEADProlog
T—F%70F+ E2RET B, CO7—FF5F v T3,
ProfogD B D P TIRAEIRED /(v I FS5 v /0E
BENRARu D ELB->THBREE, BEEXEYICK
STERT S, CHICLYT DY HEAEY OIEE
BEEBNL, VBB / A2V RMIRy Y ORY
&, BEEXEUNSROBEMOBIREC LY, R
LHRELTORBHEN LERS, Ral@sv 5Ty
SOERILEZETEI7—FFIVF+EERL TS,
CHIA VST U S DBERILH. PrologDiEDRIEH
PERUEXRS LG CRRET O TS LAZGERT
IHB—BHEFRIENSTH B,

CEeld. LRO7-FF I/ F+RROLDHIBHEOK
BEXEUERBLTIV B, —D, BRALKL->TX
bhiREBABTORENTTAELMEXEUTH Y., 7
WX EY (REversible Memory:REM T 1 ) &LREIH
B, COAEUI, PrologD /Xy ¥ FS v FRBOH
ELEBRLTH S, 5—olF, B—{LBEHERR

EFS5BEXEUTHY, NY—VBEXEY (Pat-

tern Associative Memory:PAM I L) ) &MEITH B,
CCTCHBREATHWAHEEXTEUR, BLDXEULR

WABBEGEBEAM UL S BCANDE S BRTEL.

2]

AEBOAEU LIV EHIREEREHDEBES -
lbDTHBd. TNWARIER, TIL-MS 1B EERMNT
KREINTO DD, FFROICIBLLSIPWS 145 EDIR
WICLYICLETRETSH B,

REMB TFPAMO BRZEIS. BESRIASC IR 87] [%2E 88
CRoNn B, BIEDOPAMEIFREMIZ, Protog~ D& UHh
REBEMEOH, WOHDOHRBI LB INTH S,
EAMGBECEBEI L. UBOETIE., CO7—
FFUF v OPHELTHREXAEUTH S, HBRSH
ToREMEPAMIC D VTR B, RIRICFETHD.
5OMEEXEU ERProlagv > YO 7 —FF o F
+EDOTHNRZ,

2. WFEAEY

F# A EY (REM) (&, RIEATOEEMAEZELRAA
FEHBEEXEUTH D, THHERIME, #RV I+
FTREYTONTEL7 VY EsORBEXEYHEIC
Bt b0THs, RMMOFIALLY., 7V E-0DH
BILOBBELT TR LB Z0EE HEH THIR
TE. YRFLKROBELEMFTCIERTES,
2.1 ANSRIEREM

REM(Z, BEOU—K/S54 MCBALTHE, 7 KL 2R
EHEATF— 97V CRTE2EEDRMEBALED
3&CAEEL, LML, S FShicARETICRE
TEEEY 7 Lo o 7OIES THEYICKTT S(CH.
REMD AR & THIZAL R, XEEROBEEHR
BT20ENH B, CCTRIDHROFEE TRy
DY) EFER, TRySE. IOSHEFIEHETRRAS
h3, RENE, BEOU—K/SA Foflc, 15U
AV bTHRy D (INCEP), FHLUSX YV PIHRY D
(DECEP) RUZ D fbO @I v REZIF[HITZ. TH
SO TYRIEHL. REMZRDL S ICHET 5,
BECEESAENCAROBEHLICDOWTIE, #H
DAEYEEDLDIECAERLL, Thhb, HEET
RybnEdTdE TR IIDSIRY HETONT
NOMKCENNLARTH > TH, ZO%ECEH
CH—-N—F4 FERTOHEVRY., HEZOFFR
Bt B,

CCT,. FOUXV IR VERITTDE, X E
UDFTARTOABRBKIRY I n-10REBOFR. T4b




BEn-1homNI Ry IBA VO UV FENBERO
NBANR 3. Thhb,. TRy InTBINAREE
bh, TRy I1TCOF—1X—~S514 Lo THEXLE
EREABRHNEET S, CCTELLFHIUAY IR
vIETSE TR I-LIOBRBROBSETREAR
BWERT B, LEK>T, BLIRy I TRLT KL
ANIBLI LB ZRAARIBEIR. Z20TRy VATHRE
CENCARIEINERINS,

A2 UXV FIRy FE. ZOBADORIMD AT %E
ZEOIRy VOBRMIKBETEaT U KTHB. _h
&Y. TRy Y DEHN—DER., LIKOERZER
DRy VATORIEE LB,

REMZCOMIC, f =Y +S54 X, v—STRhy b0
BTV KEED, A2V eSS4, IRy HEIA
NPT HLELEBL. REORBATEZ IR Y008
WARET B, =Y Ry VI, BELEI MR Y
NoOREDIR IETE—DODIRy INF EDHB,
REDI ARy Y DER, EELLIMy Y ERLER
%%, REMDENMEDBEE. B1ICRT .

BEMICE, RMEEED TS 0T 0w B D/
E%ﬁéhé&ﬁﬁ%ﬁénfﬁu\—%omuﬁh
SEDYEEL, LithoT, 7Ly YT PU—
B/S4 FMIBEDOAEUHS A YN TiThhd, TOt
v Y DIFEMhOHNIE, REMEXEUEMET Y bo—
WEMOZDDREEHODRU TSV ELTRA S,
ZNZhOMEEE,. BIUELS MESEE DY
FhZEhEBEDO O v Y7 RUZANBRBIETH 3,
AEYEMIE, REATOERNFIEEENTS S,
IV RO—VEMIR. OT Y KEERBLURED,
REDI Ry I DEERBFTEILS RS b EET LD
EETHB, IV FO— L RMEBRBCECLY,
BHHORIMERIAL THMES BB T ENTRETH 3,

epoch n-2 n-1 n-1 n-1
memory
content” ]
1} 0 0 0 0
1 1 1 1 1
216] 2 2 2 2
3 3 3 3 3
address— 1 t 1 t

INC

EPOCH (1)+3 (2)«9 (1)«8

B1

(3]

2.2 RE QIOD%E‘%

REMD BRI, ROZODERICLYEHESh B,

® BEOXEUHAXEFLEKRD., 7 KL 2R
NINDHIcAEYUEROKREZS, CheE TROYA
X EMEX,

@ WRTESEROBAR. COXEXE, +
L—IZ% v b IRk 811 &EFEh 3. RENBOBE
ERBTAMBOAESCLYRES B, ChE
FTRITEHA X EFEX,

@ TRy IORKE.

ENZNOY A XOKRE X SR, ISABMICK
FTd., CLT. PrologBRICEALLBA, T
BHBEProlog R BROEHISMER (FIZE. WAMC S
F3E—7) & £, '

MO/ X) &, RERIBREE ETCRET
BEHERMT BCTALAEZINVLETH S, Bk
MaREXR, HKahiTolzPrologT O S LDEMN
BATORR, 300KBytel FO KX I NKBEE SN B,
Chid, BROLSITRERRTEETH 55, HHED
REVERMIL CEMES ¥ BT &Ik Y, TEMLGRHOY
1 XDIEARHNFTRETH B1sb. Chicxt LCRIER G
[

TRITEY A X) ORER. MOV XEDOLNE
BTH3. Thbb. MOV A XOnMEDORITEY A X
ERETBEICLY. CORME, HEABCKHLE
Bn- 1Bl DEENETRETH Bo PrologdEHIL, B—K
ABRBICEY. Dot ARAZNIEBHONERED
BlElkl, AXDERER, /Xy s kS v HEICIE
PVEELBEFTTHBD, Lich>T, PrologBRA
OREND BITEH A X (2, MOY A XOUETHE+H
THB.

n n n-1 n-1 n-2
o[2] ofz] o[Z] o[Z] o[z
tle] 1fa] sl 18] 1]z
219] 2|9] 23] 2|3] 2|
3la] sle] 3l4] 3a] 3la

P kit
c
epocH (V4 gpoon D1 gpgey

REMOBMED RS, BRINDOF (EhoBHAN) ExRT



FTA s ORAMI @, RITT BProlog 0TS
LOBRRAOBREHSORILLEAETH S, EBEOD
TOUS LOERKORIZANETZORRETH D
N, ZOKRESOLROEERFAETH 5. BHIRIT
LBHZ. Ky YV XEFNTOT—ILOCALLEY, T
BRI SICEET S E ThE>IERRKDKE
EEDB-OTLERETEIHBDTHB. ChICLNIE,
Prolog EBBRICEAT BT FEAEY CRHELEIRY D
DR/RABEIE. FFLULBETHZ EBbN 3B,

2.3 REMOHER

REMD T U RAE(X. B—{LATICINCEPEAT (Y, /¥
v b5y JRFICDECEPEITS DN BARTH B, HIC
LU, RBULEB—LICLIEHNORANE+ v &
WENB, ThERBRL. UIEE 8T ORENDI TV K
E. A=Y+ 54X, INCEP, DECEPDIETH o oo O
DREMEPrologNIBRICERA UIIBSE. hy FERTT
ODTSLRLCHUTOIECESUHEOIT &ML,
Hy bAOHIEDSH, 2— TRy Va7 RIE
A&hilc,

FRDIFE 811 TR, RRABTOEBRIETHTIC
INCEPACITH N I5A . REMAIBO SIS ERICERE
N, TR IVOBRKEEHRTEIEBRBE 4> T,
MIEDORIME, COEREHZ, TRy VORKEEF
DA =5 —MoFHF—F—~EKL. BEHGETA
TOTaT S LAMIBFTREE UTco

MIEREME, ECFH A TDOTTL-MS| & BES-RAME
W, 400mmx 230mmd 2 =X — Y L EIRMKTEREHh
T3, IMOEBRRURERADOERAFEE, UNR
e hTH 3,

3. IF—UERATY

ERTRAEE TS > BBAE UTH B, BIE ZTOX
BELTEPrologEEZX T 5, PAMER (M VzPrologd
ZFLTR, TOT5L (WhWEF—FR—-2) &
PAMPRICIEMIE W3, PAMEA A SKBEF 45525
. ENEBLAEGHEBSOTPNOBRELEA
T3, COEKRTIE, PAME—TEDS—H "—2 7PV
DESICHRBIENTES, COIEICLY, EE
OWRTELZTOE v HEXEUBMTREDT—%
DITFEZESR IRy VEERBL. PME T Ot v B
WHICRIBETS CECL Y RSO RIAEERILE
K3,

3.1 HoxRHE

PAMIZ. Prologi) & DR ETIRTRISAE% 35 - foEME X
EUTHB. LI > TPAMCE T, BROF—
Prologlc 33 T—IVEITH B, HiERF—4. T4
HEPMAICREBIN BT~ S RBA—-VETHY., Ch
FPrologd 7O IS LCME Bl Eild, BEER
B&U, FUF+2BBRETIMERE LTRES
n3d, CoLE ERARVEHEREZNZNEHE
B, Z¥EB L LTRRAL. BE8ERZ 0BiEKRAK
ADRSAVHEBEULTRRT 5. PAME, BERRE
INEHERERFT—5 L LTRET B, F— 5 BEH]
BOLSC, EH. BHRUMRA VIBDOIETH B,
EHOBERRAOHE, B2 ITRT,

PAMIZ, /N— Ko x IS FCPUCKEL TI/0& LTH
AL, CPUNBET7 KLURTREGES I—ILENEZ SN
5, PAMIE, CheéwvFTHIRBEZNMTHRERL
CPUCIET . COMEOBERERS ICRT.

BHERRCHELGDEF, BOBEBLEITH D, ¥
EBHRBT, ERUFSINEEREHLST,. 20KT
ZRBFERR &R, KIKE, PAMAICRE I DD,

NS — VBB EY (PAM) X, RERSERZORE NE—v2yFhoBRAINB, THIC, BEKRCHE,
HEAD BODY
| ST [ PRIGRITY [ ATTRIBUTE | ASSICIATE | gy ITEM n | ITEM nel
l [
f(a,X,n(b)):-g(X),h(X). [BHIIHI a | x lmw [e0 [ h(0 ]

T el ik

E2 PAMDIIEEL (BEKRREBEIALE)

4]




ky [A ] 2 T o] 6 | x ]

MEMORY

CONTENTS
(o [ B[ AT 4@ P ]

wici~[ A T F [ 0 [ 6 [ % |
[ATF T b { 6]

mrci—~[ A [ E J 2 ] f] ? ]
[aT ¢l = T & xT1 =% ]

mrci—~[ A [ % [ 2 [ & [ 2 ]
A.B,C,-- :CONTENTS

7 :VARIABLE  3%:POINTER

H3 Ny—VIwFUTiCL3ErgROBR

TSAFUFEFTRUEL—PERNT S, 754
FUFid. BRORRBOBRREFEIEET 3. [
LTS AFUF 422D RECADThIZbDON
SHMNEhE, PrRUE2— R, BETIV—THIT
TEBACALSH, BEROENRBAOEE. Wb
WBEEY 21— IVEEORRCAATES,

3.2 PAMOFRV—23 v

PAMANDEBRAHC & > THNTH— FEh3, Bidd
PHEELEEDERFRL— 3 V(3. WRITE, READR
UDELETEDITETH B,

WRITEX _RL— 3 VBRI, PAMATRAET —4% ~
—Z2O—BHEENITHIE, ThbE, ABHLS
ALONKEHER—HO_EEROF r v s & LIk
EEAL, DELETEARL—Y 3 vid. BxohicEs
FALbDERBFT— 5 X—2AMBBEET .

READF R L— 3 U TIL, RMEORREE UhtiT
bhd, PAMIZ, BEKRREINIZT—ILY 7S5 ILHGE
RERREHCERIONZE, BBEREN—HL.
MOBRBEERNNY — VT v FT BHERBEL L
THHT 3. BEHOF—SBLCHTEINI—V v F
mEN,

(1) DB ED—FHNEHEAEL 5L —B,

(1) F—0EEERAE% S E—H,

(3) Ra vy EBARLE S L.

@) EEBEARS VI HART

THY. PrologdE—{LATHEROEMERKRL TH B,

LldoT, TONY—v7yFICLY, PAMAIRTRER
BEHOBRELICHE—ILTTEMROF 1 v Iy O—WBET

£5]

HOST

- CPU PROCESSOR |
TABLE J_I HASH ]
PROCESSOR #2 TABLE #2

>TULED. TOsH. B— (LB OH]ERE TRME
NEYRAEN, FRNE—(LORBERST I ENT
%25, ReBEALITREMOF v VL. BARO
HEEYO—BET v 5 ROAA ¥ & BERLH—
Blicéad, TLabbERERLTOB—(LFMEMEF
v ONBETCH D, ULHh LRERBIRENICERMTL
BEHY, BIEICHLTRBESEBRL CLHEEFETE
BEOETNTUILEBTOEN, WTFARCELD
NWoREXVELETNIEE ST, PANREICHAAT
AEEFOIEN. 2h&UDd. ThooRBERKRSM
TBHIELLY, PANMOBIBEEBE(L L AENBRTH
53&EZBND. ThoDMEE, PAMD S RMBE &R
H ULk, ABTFTAELLO,

3.3 PAMOARIEE

PAMO AMBIER%E. B4 ([CRY . PAMEEIICEROE
BSERFZ, ChEHES LN, HERHESEMAN
Th, PNAD =T v v b7 —TILICIEME N B,
COEMNCPAME, BERRRCOHELICOHEBHORTOE
LERRY., BEKROEER (FaHbbHMER L5180
TERHABRL, FhEAEESCERBERREMML.
HREEEEBRESEF—& U THMIT Uichash Tablen
BT 5. ChiEIFAEL, BIES(EHash Table #1, 5
—5|#(EHash Table 2. BE_BI¥(IHash Table 43D
L3N NZ, COTECLY, BREADIEFIN
v Y allk o THIHMMAETIC &L 3 ERG RAE RN
oIEEE B,
REBERREXROLSICITONB. HEWNB IO
wH (P, BExAhcI—-ILE%Z5IE. T4hbbE
BIELLART 5. RCFhZhoEBICEREAR
EMATHF—2EY. EhBPhOBEBICHBT 55—
Tty (TP) THRIMNDAFIIC/N v 22 %175,

PATTERN ASSOCIATIVE MEMORY

—"—ﬂ;&$mud4__ ml

CONTROL

‘ SEQUENTIAL TABLE
TABLE

B4 PAMD FIERHE AL

o} )




RICCPIE, Ny Y2 BIHLERF>RETPHTTRTE
HEULTCHETIHBEBSERODIMT, —HUKLEHE
B, YUy e F—TINEBRBRTBIEICLY.,
EeLGHORBICERIN, BRBHE LTHEIINS,
CHEEMMIE TXTOFIHICHLTID-XA1 Y
FELYUTEBULLELESICRR S,

CCTE. PAMAD R EEEICR . R,
Ny 2aF—TINOBBEEPEESO—HBELLIC
BEITREFINITUILMAOLGNTIND, Thb(d
[ZH BJICHBLTHB, LB [XM BITHITLHF
ENTHB3H0N. TCTOEHESTTH D,

3.4 PAMO®KE

PAMD EARRGIBAEE. [RH 88 THRHNIES
U B A, BIEDPAEPrologA O & U BB RIS
DIEHOLOHOBBREEINT VS, RICZOHR
HERNB,

MPOPMMIE, EDOTRBERKADOKRAS V& EEHL
Tz, BIORKIINAMTOREE, ThbbRRME
LHETOCyYNERTEIEERIRBELCTOE, L
MU PrologRITREKLE LTEARIB R, PAMCIIE
BREOHEST. FO—NNEERTOEHEERBEE
EDRBINERLEOHERER, ThbE, EER
R 7H— MU LSO PRBREZNGICHES —BM
EEBELETHD, O, HEDOP AMEES
HRERIFLTI B,

X5, RESUMEMSAED I LTH 5. RESUMEBRAE(,
BEOREADA R L~ 3 VO—DHIOREADF L —2
2 VICBUBRBREERRENT SHETHS, TN
F. WhWaF4—TNw ) bS5y VBORBERE
BRALCHET 5. COMEORRO & (CPAMIEAERIC
28 b BB, MY U BRREDBES & T R
ERFELTO . ULHLIHh S O BIERERERN

EHITNEBRTHY. PAMDIEEONRETREWEER,

RESUMEMSAEEBEIL LTc, T OO RERLHE TP
ATORBROPFEERERDL, F4—TNXw I+
w VB ZOBERICLYDELRREMNTES &
SICHR Ul

Zofhic, REREHBPOBELE O DHiERD,
—2iF, HBEBELI-IBILLD A VT v ER
BRTHB. Chld, PAINRICENTRTHEASI LA TH

BLLERAL. ABABF—ELBT—NEESR
BRbHYR, Z2OI-NEHEHES LT —IMIRIC K
URETBHETHD. ChicL Y. CPU—PAMRD/Y
ZbST 4wV REHLHDITEZSZ, EHOANEDR
KICHEZBDRESETHGL,

b5—Dld. REBHERASIBETHD. Chid, &
ABNEF—CHTZRBIBELN Uk, PAMKE
THEBEWFNCRBRBORREMEL .
YISy VBOBEGXBRBORTERATSHDOT
HBo
PAMIZPrologmZ BB R. ThbbI—-IEES
ATHE—{tRBEEH DT EIHREAEY THEN. £
DOBEEHEPRREEZTES L. HRESXA THE
BT, ThbBProlge Y v EDHDETHESN
TULED. PAMANDBEEDTI Y T3, RLWHDBEL
BEEEOSBANSTALEBRETFENSOT 4 —
RISy VDR ETH B

e O9/Ny

4 BEEXEYCETJHRBE
N— K r P

REMBR UPAMICE T Prolog RITHROBMRER S (C
TTe TOYRF AL, PAH, B—(LBRTERITEER
DEZDDEVa—hollREhd, ELa—IEL
@, 2R— FORAMC & U ——EFEh TH Y. BE
CBYAHLFIRETH D, FEVa—ILEFROY—
oY TOBENBRLEN, BERROLS LEHE
ToTW 3,

PAMIZ, CPRRTFTPILIC S O w &7 SEAEBMHZDMCE8000%
(PUET BT IR—ROVEL—F&UGSB, &
Hash Tableld, 0.5MByteD AZ X &4FD,

B—{b®(E, Y0y REMHIzOMCE8000& RIOISK

4.1

_CApLEE | w7 | HREE-
ThEtRES | EEEs | <R kR
BT/
pam | BRE~ | e
(HEHE] ‘ |
REM RAM

5 MEEX FUCE T PrologRITROERK

6]

[EXER]



Byte DREMB TF0. 5Mby te D EHE DRANNS R ET 3,

KITERBMS, 0w HEFIMHzOMCE8000% CPUS
TELVITNWNKR—KRIVEa—5&kULB, O—HI
XEUMEE, 0.5MByte D BFETH 3,

BED1—IVOXEURBIINI NN, Y740
RECEDGWIERMIRT 5 FETH 3.

4.2 {EEMEE

DT UIME, PrologEA VI TUSHERTRITT
B, AVRIVAODERRFER, BEERBEXEERT
B, {FEMEE. ROLSChB, F—F—2TH
HBEProleg 0TS LI, PANRICENNNB, 7H—F
IULS Y REDF— 5 R~ Z2DRIEHPAUNIT S, =
& v Id, Control, Header, Structure, Variable®d
IXTH B, FL—IVRE v U, REMXZDEETS
DTRHEE L, Control 25 vV l&. WEBROETES
WMIBcHOBERNENMN S, Headerx & v & [&,
WINTESLCBDRS v U ICHET S, Structurex
oyl &VariableXd o Hld, WAMTES L2 30D E—
TIEHET B,

Control 2% w U (3, RITERBANEBLND, Vari-
ableX% » U (&, REVERCERON, RERTEEMT S,
Structure X% v & (&, B—{LEh OBERAME AT S
h. BHLUAOBEEREIEMT 5. Header. Struc-
ture, Variable® X5 o VLB VRISV ADREA
HiEER6ICRT. Structure, VariableDRBEL <
U. E=T&UT, $XTRIMEARERT B & HFTHE
THYNDHEETH B, LIL. FEF—F ERINEA
BLORERTH 5. RIMOHBHGRAORSD, 0O
L5 LRPKHEERAT 5,

Case of binding ‘X’ with ‘a(ccc)’ at “f(X,Y)".

X f J‘——’ X
X X o undef
a

cce
Header Structure Variable
stack stack stack
(RAM) mM) (REM)

R6 =205 v ICkBDIV 5V 2OKRA

(7]

4.3 E{ITHS

COZLUDRITANEG, BAMICE. BEDOAC v
YTV ERLTHD. RERTERBLENN SR
BRE. #ROVBRLEBLTHREDOLE S,
Chld, ETEREPANC, EHEBRUVE —(LEREMC
ERHINTWEIMETH B,

CCDMBRNIITSELMEEME. Contrel RS v o &
bYDHETH B, ThHE, BRORTHBHRE
Bof, REMOHREBRBROER, 4 —T/XvH b
Ty VBORBREREBERNO LHOTRIEROETEL
ETCHBH. FLETERME., AMWEDOAHH., ¥HiE
HEZLHITS.

B{rgE, B bERICIMT. REMDIRIE. Head-
er. Structure, Variable@X¥ v VOEREITS, B
—{blE, PAMMSIRRINLEHCHLTTHN B, B—
{LRBBFICIX, REMODDECEPZ FTLr, PAMNKREH O S
ZEST 3. Yr0—Nu b FSubit, B—(LBME
PAIMHIOHI CIc R TiIThbh 5. 2Ol &, REBRO
Yy UO—Ny Y Sy VCHTEIERNFTRATHBD
BEHT, B(LEBRAERROWLTNEMEC LY. &
UEBREBEY+O0 -y H Sy UNTRETH B, B—
{ERLTNBE(C (2, REMO INCEPE FF(0, PAME SR1T& EERA
BET 5. ' '

COTIVEG BEZ2—NOITICABRTORY
HERAWTWS W, ¥+ 0T hE TJOoRYY
HMToBMs4EREE0, Thid, To &S ik
BEEOEHMHUEDITTREO, §T70BADLS
o, MEMEINESNCHITEIBELIY D, LE
DOBEEXEUILICLZABBETHLOMEIC A E K HEEE
EHEONLTH B,

5. 8bUIC
%@im&ofkbhtﬁﬁW§®@ﬁﬁﬂ%ﬁ%
BEXEUTHITAHEAEY (REM) & E—{L RBEREE
ITOMEEXEY (PAM) OBMEE ZOHRIC DTN,
BEBECINODBEEXEUEROProloge ¥ VD
WTlNRFe, BESOTY UE, N— kY z 7HGA
L. Y7+ 1 7ORERTH B,



W
ARREFTSCHLYBSRETHNERCCAILB
LSIZTV 7YV RBHEBRICERT 5. FWT
FXEUOFAXRCHUTHRE, VARG THE

ERWVCERERERBUARELECRERT 3.

SEM

DUEE 87] JIEE fh:eT¥x €U, ERWOD), J-700,
12, pp.2798-2795(1987).

UNER 891 /NR LTI ¥ A E U QPrologBRBEEAD
SR, ESW®(0-1), J12-0-1, 2, pp. 136-
139 (1989).

BRH 90] 4R3F fh:dAEX T UICE T ProloghBR
OBEL. ERLBEPRESLBERRSEAH
56-5, 1990,

[WAR 83] Warren,D. H.D. (1983) :AN ABSTRACT PROLOG
INSTRUCTION SET, Technical report 309,
Artificial Intelligence Center, SRI
International.

[%2ME 88] WM ft1: (S5 —VEBXEU] LEDR
BREELERAOISA, EFFR0), J-
T1D, 9, pp. 1614-1622(1988).

€8l




