AL &M K T6—6
(1991. 5. 22)

FERMMEAE R D 72 8D DIREEFRIEAER R — 2 D3 v 3 /f JVHE

EREH=AR
B A

A% W ,
SREURSE A FE BN 70

FAEM{R AR (abductive hypothesis synthesis) &1, BA Sife T — VORI HE TR
BB, HEEN—ZAHNTRES 2 WIRELTVAHEES:, WiclEe LTERLTL 38E:
1ed, RABMRFERIC BTSN — 23 vt A LTEBL O &3, BRI RO maE
HOLDICRHRTH S, = ITC, BEREAM~S—20av,e4 ik (OPCCHE) %2, GER
HAWNP L L TERLAEET v A V7T ) XL EFHEFE L. COO0PCCHESR, BiEH
FRENE R — R CRIBOEGRIERZIT ) VR 7 A @A U7 R, instantiationZiT 2 Ak L HEL
123564, BHE» SHEESHE RPN EERT S C EBTRETH - .

A Compiling Method of Predicate Knowledge Base

for Efficient Abduct ve Hypothesis Synthesis

Saburo Tsuruta
Tokyo University of Mercantile Marine,
2-1-6 Etchujima, Koto-ku, Tokyc, 135, Japan

Mitsuru Ishizuka
Institute of Industrial Science, University of Tokyo,
7-22-1 Roppongi, Minato-ku, Tokyo, 106, Japan

A compilation method named "Ordered Predicate Clause Consensus (OPCC) method”
directly applies the most general unification and the "Ordered Clause Consensus (0CC)
method” to generate prime implicant clauses with variables, instead of applying lifting
theorem to the prime implicant clauses gensrated by ground instantiation. The compiled
knowledge-base consisting of these prime implicant clauses is particularly important for
efficient abductive synthesis of hypothesis necessary to prove a given goal. In the case
of generating prime implicant clauses, the OPCC method is 8-45 times faster than that of
simple instantiation method including 0CC method.
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Computational time required to generate Prime Implicant clauses

in the case of practical knowledge-base

Propositional Clause Predicate Clause Knowledge-base
Knowledge-base
Breadth- Simple Restricted
OCC | first orPCC Instantiation Instantiation
Method +0CC +0CC
Number CPy cPy Number CPY Number of cPU Number of CPU
of Axiomj Time Time of Axiom| Time § Instanti- Time | Instanti- Time
Clauses Clauses ated Axion ated Axiom
(sec) (sec) (sec) | Clauses (sec) | Clauses (sec)
12 8.1 55.5 11 9.4 44 78.9 22 25.9
32 143,91 14555, 22 70.6 88 3625.2 44 540.2
50 257.5 | above 31 100.9 124 4411 62 755.0
15000
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Table2 Computational time of Minimal Support clauses

in the case of practical knowledge-base

Propositional
Clause Predicate Clause Knowledge-base
Knowledge-base
Simple Restricted
occC orPCC Instantiation Instantiation
+0CC +0CC
Number CPU Number CPU Number of | CPU Number of | CPY
of Axiom| Time of Axlom | Time Instanti~ 1 Time Instanti- | Time
Clauses Clauses ated Axiom ated Axiom
(sec) (sec) | Clauses (sec) | Clauses (sec)
12 0.7 11 0.7 44 1.3 22 0.9
32 9.0 22 2.1 88 44.5 44 16.3
50 10.9 31 3.1 124 49.5 62 18.8
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