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Confluence Decision Method for Active Rule Set Based on Condition Conflict Analysis

XIONG Zhong-min ZHU Ji-guang LI Chang-ji YUAN Hong-chun
(School of Information, Shanghai Ocean University, Shanghai 201306, China)

Abstract With active rules, many databases have automatic reaction function, Many areas including databases, know-
ledge database and wireless sensor network have employed active rules, Confluence analysis can maintain data consisten-
cy of database, but it is a very hard task. Based on rule comrnutativity, the existing methods do not consider whether
there exists a condition conflict between rules and then these rules cannot be executed at the same executive sequence.
And the existing analysis is based on the rules set and does not consider the time order between triggering rules, To add-
ress these problems, the concepts of triggering sequence was provided and the condition conflicts in a triggering se-

quence were analyzed. Finally,a new algorithm of confluence detection was provided and its correctness and termination

were proved,
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On update( Account, balance)

IfCupdated, balance<20000) & (repute=>0) & ((updated.
balance—old. balance) >> 500)

Then update Account set rate=rate+1

Where num=updated, num;
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On update( Account, balance)

I (updated. balance>>20000) & ((updated. balance— old.
balance)>>1000)

Then update Account set rate=rate+2

Where num=updated, num;
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On update( Account. rate)

T (repute<<0) & (updated. rate>>0) & (updated. balance
<C10000) &-reducerate=1

Then update Account set rate=rate—1,reducerate =0

Where num= updated, num;
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On update( Account. balance)

IfCupdated. balance>>10000) & (repute<0) & (rate<<0)
&.((updated. balance—old. balance)>>1000)

Then setmessage(“T8 B #7115 2 B8 IR B9 R 8L LA
ERBEIRHAFFR

Where num=updated, num;
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Begin

L:=0;Q:=0;Q:=QU{r}; L. :=append(L,r)
while not Empty(L.) do

Trigger_Set()

{ri:=pop(L);
FOR 4 1, € Out(r;) do
{Q:=QU{x}; L +=append(L,r;)}}
Return(Q);
END
B 2 Curtail(s, »
A SRR SR 5 LR ¢
RIS MR
Begin
formula(&) K FHIER T BB AR & AU E %
HAR, BA formula(d):=Q;
formula(§) : =formula(r);r; := r;
FOR &8 r; €8 B r T — A& BN do
{If({ormula(8) N formula(r) =true) then
{formula(8) : =formula(® (N formula(r) ;r; *=r;;}
else
{ANE G PR S b Bl ALK AL, B r R7E & LR
TEHFRRUMN & FRRBY
return; }
}
END
i
flict detection
HWAHNERMEHMER G
B IR RITIC A R B true; F0, R [E false
Begin
Ry +=O;R, :=0;Q; :=0;Q, =R, :=O;R, :=0;
(1)FOR each rule r€ R do / * S5—2T0F . A = /
{IF r. T=0 then Q, :=Qi U {r};}
IF Q7O then
{FOR each rule r;, r,€Q; do
{FOREFEAHILL 15 rp, R AH KR & 1§, do
{8 *=Curtail(§,, r1);8&; :=Curtail(§;, r;);}
SRR R ER G5
IF NOT(ry 1y RPAT A HZEHM) then
{#£ G’ F34T: R, :=Trigger_Set(r;); Ry : = Trigger_Set
(1)
FOR Vr,eR;,,€R;, do
{IF NOT(x;, r; RIESIH 1 HA[ZHAN) then
return(false); } } )}
(2)FOR each rule réR do
{IF Numberof(Out(r))>>1 then Q; :=Q, U {Out(r);/ » =
KT ZHiA»/
IF Q,7#® then
{FOR each rule r;, r, €Q, do
{FOR R & AHILL 1,1, M S MARRBRTE 5, F1 5, do
{8, :=Curtail(§; ,r,);8; :=Curtail(d;, rp);}
KRR R G
IF NOT(zy, 1, AT RAAIBFEAN then
{(7E G' F #1147 :R; +=Trigger_Set(r,);R, +=Trigger_Set
(1)

Refined Confluence-test based on Condition con-



For Yr,€R;,1,€R; do
{IF NOT (r;»r; #REF(F 1 HATZHAM) then
return(false); } }} }
Q=0
(3)Return(true); / » R EH 3, \[ILH = /
END
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TA&E, DO BREEEREHLER DB RE,
RO MELHEMR, BRAPETRO), & Trig-
ger_Set FERIT A& R F MM, FHE,R \R,.Q H
Q FARETF m AN ;EH]“FOR each rule 1,7 €Q; do” 7]
AT G K FIPERE TR R 51 89 FOR B A 34T (C, X GO IR
PATIF NOT (1, rp BPAT SR AP R AN 7 AT, T T
ERL20 [ M B E T E R AKX BB L, FH 5 RE
BE X BRI ST B OGA) R EH“FOR each
rule r; €R, »7; ER; do"HAT(CL XCHW., HFBWLBEHNEK
For BRI Z AT C, X(C, XC,+0") +C XCOK. #
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