Vol. 35

No. 5 HROBFSRE

ELITE I JUXL: BEIX PEFILICESLC
DafRy PORBEEAR

.t —t

H B R B oA HE fix 18

g%l*\:

kL)

HREEOM LR, MHBUBCBY 3RO AL S EELREL LUTHRASA TS, BIE, V—r_—X
BIORBME Y 27 MBI BEEHR TV T) XAELT, Rete Tz X4, TREAT 7=y X a%k
BU¥», BrDT70a) ABREINTNEY, BEOBETIE, ZhZhoTAr ) ARGRNTS 3
b DD, WIZHDEE T, BIHICHRAEZEELTLES C EMMELE L - TETVS. KRLTE, EROE
HHERT VDY) X LAOREAD, [¥2 -V 2y FMBOBEHHOTE - FEL VR, HRETEHED
HEHCLORDZRETHEORML, HKFRTE, ThBEEINTVSE] BB EARLE £
T THRQLBEABELT 370K, (1) EHETOMRMMBER E=4 L, 200/ F -2 2MIFLARE
TEMEOMEEHEE, (1)TRTDOY a4 vEELTNTOBEEHOLE - AL A LvOREEH O RE
BNE —V =y FUEEEELEL L LI LD EEITHERE A B4 2 Elite (Eliminate Wasteful Memory
Nodes by Optimizing Network Structure) 7/=') XAAREL . BEOBELART/ T A —2%5E5 Y
FACENEERBEL DY 2 —Y 3 VORE, Rete T2 Treat Th7EW Elite BD 3 » b WSEBEIT
Ay b7 =7 DHELEED, ERBERMOHESKI O EHHPL .

ELITE: Eliminate Wasteful Memory Nodes by Optimizing
Network Structure

SHUNtcHI TaNo,T Suorcur Masurt and Motonisa FunaBasurt

As the importance of the rule-based system architecture is widely recognized, many re-
searchers have studied a fast pattern matching algorithm to improve the inference speed.
There are many algorithms, such as Rete algorithm, Treat algorithm and so on, however,
they work effectively in quite restricted situations. Namely, since each algorithm was de-
signed under specific assumptions, the algorithm cannot work well in the situations where
the assumptions do not hold: In this paper, first, we show that the drawback of such al-
gorithms comes from the fixed degree of usage of past pattern matching result. Second,
we describe a fast pattern matching algorithm—Elite (which is short for “eliminate waste-
ful memory nodes by optimizing network structure”), for rule-based systems to resolve the
drawback of conventional algorithms. Elite algorithm consists of two steps, (i) the char-
acteristic is analyzed by monitoring the real problem solving process, (i) the most effec-
tive calculation network is deduced from all join networks which have variable degree of
usage of past pattern matching result by the characteristic given at the previous step. Fi-
nally, many simulations at various situations are done to show the effectiveness of our al-
gorithm. The result proves that Elite algorithm is much more effective than conventional
algorithms, such as Rete, Treat, in much wider situations.
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Fig. 7 Example of cost calculation.
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Table 1 Meaning of indices and examples.
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cond_p(1,2)=0.1, cond_p(1, 3)=0. 2, cond_p(2, 3)=0.3
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Table 2 Example of indices.
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E(n)=2% Ea(n, 2) + di_s(Ed(n, d)

fo fE " X N(d)¢+ Es(n, d) X N{d)***)
cond_n(i, 5) | cond_n(i, =1 (F<TD 4,5 OHIC 1 DEMALELE) EM)=2
o |e=1 Euln,d)= zngn;l)xE(i—i— 1)
k k=2
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w w=1000 Ea(n, 1)=E(n)

i
| 1 2 3 4

FRICHEBRELRT. P2, LU
5 035 DA, 2EHOBIMTRINGE

0.020429 0.017676 0.152013 0.141105
0.019507 0.114096 0.120866

0.181890 0.175793

0.133445

1
cond_p(, ) 2
j 3

4
5

0.161620 AEEL 83,004 BRI, COEAER

g;’;ﬁgig CBOVTHEAF L w7 T a4 VHSRERE
0.173565 A '<' & "> THINLERREE
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3.4 BENEEEOHEN
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%, EREE-FAZALY, B 2#RKTY 1 VL
1084, SHEHOEBADY a4 Yy b T =7 O
¥ N 2, UTotNTEEEIN 3,
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Y 5.

B(n)= % 2X Ba(n, d)
d=2

{(”;1>XN(i+1)><N(n—i—1)}

B(1)=2
nd(/n—1
Bd(n’d):i‘go{( i )
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K3 Xy b7 - IEEORE

Table 3 Number of network structures.

B\ v:o2ik | B SRR Bonmanb et
3 3 112 960
4 15 2592 12996480
5 105 83904 4.329225e+13
6 945 3490944 4.3118337e+-22
7 10395 177497856 1.7452098e+34

BBORETE & v b (IR }=979741)
[ (11271 ()1 (491 31

KB ODTreat v b (TR F=169.254)

{11121 131 {41 [51)
<1 5HHHT ) HPINAL(23)D 4
12495 3)H1025) 4 3)>

BBOF Y b (2 A b =333935) .,
W21 050<(C 1 2) 3) (C1 2)3) (1(2 3)> (4 BH
8 K2DBECHTIBELIRy PT—7
Fig. 8 The most effective network for the indices
in Table 2.
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Rt g d 5.
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9 Rete 2% Treat XV EZTHBEE (%) 1 LKA

Fig. 9 Comparison of Rete network and Treat network.
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DT EdD, [Rete & Treat OWTNHHERD
THBERBIEBICOAT, mPwigEDI5 £ —4
WikETD BN E 5. BETNIE, Rete &
Treat RZ W ENBELEERSDH O, BELHHTHHE
THHIEWLND, LTABERIIL, RICRT LD
i Treat DSEMEBEERIERICBOLNTVEDTH
5.

Elite % v } OF S

20D F v M ATHRGLEE

10 Bty b7 — 2084 w=100
Fig. 10 Ratio of the most effective network.
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(c) ZRMAHEHS
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Fig. 11 Speedup factor.
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