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Improving the Performance of Forward Deduction Engines
by Parallel Processing

SHINSUKE NARA," YUICHI GOTO! and JINGDE CHENG?

A forward deduction engine is an automated deduction system which deduces new con-
clusions from given premises automatically by applying logical inference rules. It is often
required as an indispensable component in various advanced information systems, such as au-
tomated theorem finding systems and anticipatory computing systems. The most important
issue in implementation of a forward deduction engine is its performance. This paper presents
a parallel computing model for automated forward deduction and its implementations on a
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shared-memory parallel computer and a cluster of PCs.

We also present some evaluation

results of our implementation to show the effectiveness of our model.
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Fig.1 The processes of automated forward deduction.
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Fig.2 Arrangement of premises on main memory in
shared premises model.
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distributed premises model.

goboooooooobooooooooooboooo
gbooooboooooboocoooooooooon
o3bobooooooooooooooooooon
goooobooooooooobooooooooboooo
goo00ooooooono pOob0oOoOoOoooOboooo
goooooooooooboooobooooooboDoboo
00000000000 Y,00000000000
gboboooooooooooooooooooood
gbooooboooooooooooboooooog
gooooooooooboboooooboooo
goboooooooboooobocooooobobooooo
gooobodoobooobooocooboooboobooo
gobooooboooooooooooooolbooo
gobobO1o000000000000000000a0
gooooooooooooooooboo 100000
gooooooooboobooobooooooooooo
gooooooooooooobooooooonoo
gl1ooooboooooooooooooooood
gboooobooobooboooooooooooaoo
goboooooooboobooocoooooooooo
goboooooouoooboocboOoooooobooo
gbooooboooooboocoooooooooon
ooboboooooooooooooooooooon
goboooooooooobooocboOooooooboo
goboooOoooooooooboobooooobooobo
goboooooooooooooooooobonoo



Vol. 46 No. SIG 10(TOM 12)

goooooooooooooooooo 23

N

BAL— TINS5
it oG o ey 5

] < 2 5 LE

[ e | [ | [ e s |
N
i1 ZfCA 2L — UL

i BHOA L —THUUE L A %
1 o 2 L —FIC k(G

‘ 2
|;< L 7‘Fﬂﬁi‘%ﬁff¢zﬁa&m| |x L 7|ﬂJ$1‘fE$ﬁE’/&m| |x L— 7\?&1@%@&@

L
>

[EYA

[N AV&

(=4

A\ /]

i AV T ORBUATTH S

AT R R LT0D

05 O000O00000O00DOODOO

Fig.5 The parallel computing model of an automated forward deduction.
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Table 1 The execution time on the shared-memory parallel computer and the cluster of PCs.
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Fig.6 Speed-up ratio on the shared premises model
on the shared-memory parallel computer.
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Fig.7 Speed-up ratio on the distributed premises model
on the cluster of PCs.
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Fig.8 Speed-up ratio on the shared-memory premises
model on the cluster of PCs.
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Table 2 The average stand-by time on two models of the cluster of PCs.
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Table 4 The processing time in each loop on the shared premises model on cluster of PCs.
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Table 5 The processing time in each loop on the distributed premises model on cluster of PCs.
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