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Production systems (in short, PS’s) are one of powerful tools to represent declara-
tive knowledye for problem solving. The ezecution, however, has much redundancy due to

the data-driven search mechani , which kes it seriously slow as the size of

knowledge-base grows.

This report proposes a d d-driven matching algorithm for forward reasoning
PS’s. Strategies of PS programs generally have a sort of directionality for inference. The
proposed algorithm is designed to achieve a fast and efficient inference on PS’s by directly
considering such strategies in the level of the matching hani: Hence, it can avoid

redundant invokation of matching pr hich never contribute to the inference.

The effect of the proposed algorithm for speedup of PS’s will be estimated by simula-
tion using actual PS programs.
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// rule ( a part of rulebase ) //
(defrule *(rulel '

(girl “name=$s “age=$§t)

(condition “time=$u “money=$v)

(course

“name=$w “time(= $x<=%u) "“money(= $y<=3%v))
- .

(modify 2°

(condition “time(- $z $w) ‘nﬁoney(- $v $y))))

// data ( a part of database ) //
“age 22)
“age 21)

(girl “name Marina “age 20)

(girl “name Seiko
(girl “name Akina
(course “name drive *time 3 *money 3000)
“money 1000)

“money 2500)

(course “name shopping “time 4
“time 2
“money 3000)

(course “name movie

(condition “time 4
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(defrule ’(rulel
r] “name Marina “age

girl “name Marina “age 20

(condition “time 4 “money 3000)

(course “name shopping “time 4 “money 1000)
-—>> '

(modify 2’

(condition “time 0 “money 2000)))
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// CONFLICT RESOLUTION STRATEGY /]

procedure CRS -
input : set of instances S={ r[x] }..
output : index of the selected instance.

begin : :
S’:=S; // initialization //
// filter 1 --- status of instances / /
for all i<|S|
if (f(i)=1) S:=8-{zfi]} &
rof;

// filter 2 --- order of data //
j:=1; // left most condition element //
while ( (|S°|>1) & (j<MAX?) ) do
forall i s.t.,rfij€es
t :=maz t(k,j), where r[k] € S’;
if (t(,j)<t) S:=S-{=fi] } £
rof;
ji=j+1
od;

// filter 3 --- order of rule //
forall i s.t.,zfij €8’
n :=min n(k), where rfk] € $
if(n@)>n) S:=S-{=fi] } &
rof;
outputi s.t., 1fij € S’
end
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Clustered database: :
CLUSTER1 CLUSTER2 CLUSTER3
(gixl Seiko) (course drive)
(girl Akina) (course movie)
(girl Marina)} | (condition) || (course shopping)
Rule:

if (girl "name)& (condition)&
-> then modify (condition)

(course “name)

Data structure:

(course shopping)
O [instance 1]
(course movie)

(girl Marina) (condition)

(girl Akina)

[not evaluated]
\(gir! Seiko)

[not evaluated] -

(course drive)

Note:
(1) Each cluster is sorted by. time-tag.
(2) Each path from the root is a partial match.
(3) O means an evaluated partial match.
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if (girl “name)& (condition)& (course “name)
—> then modify (condition)

(coﬁsé shopping)
O ([instance 1]
(course movie)

(girl Ma.nna) (conditibn) v

\ (girl Akina) (course drive)

(girl Seiko)

(a) #l1 piREe

(girl Marina) (condition) ,
[modified data]

(b) 4 v2xv=1D%ETH
M5 #l110%EfT (BERESE~y Fv7)
(girl Marina) (condition) (course shopping)
[instance 1]
(course movie)
[instance2]
(course drive)
[instance3]
(course shopping)
—-O [instanced]
(course movie)
[instance6)
(course drive)
[instance7]
(course shopping)
4\) [instance8]
(course movie)
[instance9}
(course drive)
{instance10}

(girl Akina) (cond:txon)

girl Seiko) (condmon)

(girl Marina) (condition)

[modified data]
(girl Akina)  (condition) :

[modified data]
(girl Seiko)  (condition)

[modified data]
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