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Abstract: In order to give SoftMan system a flexible real-time selfztdl@ ability, a kind of extended ECA rule model namely
RSECAP is put forward. In this rule model, the new concegtsource subject and SoftMan object, are introduced to tey@drigger
and effective object of the rule respectively, and also the& pondition is introduced to express the state constadiiet the rule action
is executed. Based on the RSECAP model, SoftMan forwardbased reasoning mechanism is established, and rule ¢qméildem

is discussed. The formal descriptions of rule conflict peabhre defined from two different perspectives of action tairg and post-
condition constraint respectively, and the internal lagielation between these two ways of descriptions is pro@dthe basis of
this relevance theory, a rule conflict detection method domg static rule with dynamic rule is given, and the confliesolution is
realized with the help of dynamically constructing rule lihresolution set and computing the post-condition caist preference
value. The comparative evaluation with other typical mdthehowed that rule conflict detection and resolution basethe post-
condition constraint preference had higher success rata@uracy with stable and reliable features.

Keywords: rule reasoning, rule conflict, conflict detection, conflesolution, Vague Set

1 Introduction complexity. As a result, rule match conflict becomes more
and more conspicuous; rule conflict problem has got more

SoftMan is a kind of software artificial life with @ndmore attentior8{-13].

humanoid intelligence existing in computer netwotk [

It is a virtual robot that has humanoid attributes, Currently, Researches on rule conflict problem mainly
humanoid functions, humanoid activities and humanoidfocus on conflict detection, and have gotten certain
structure. The purpose of the research on SoftMan is tachievements. Jose M. Alcaraz Calero et al. put forward
provide a new and effective solution for the problems andOWL/SWRL model for detecting semantic conflicts
drawbacks existing in the computer network. The related with information systemd4]. Ibrahim Armac et
research on SoftMan forward rule-based reasoningal. classify types of rule conflict of the eHome system and
mechanism is an important direction of SoftMan researchprovide models for conflict formation and detectidrb]|

and a key technology influencing SoftMans humanoidWang Ya-zhe et al. propose rule state concept and apply it
characteristics. The management mode of SoftMarto analyze several categories of rule conflict, and use
system driven by rule-based reasoning aims to give th@esource semantic tree and state relativity to depict
system a flexible real-time self-adaptive abilit@—f]. conflict detecting algorithm1[6]. Li Lin et al. use a
However, with the rapid development of computer divide-and-conquer method and bit vector based on
network and mobile devices, applications gradually ASBV, and present an algorithm named DBBV for
present features of computing environment diversity anddetecting filters conflictsl[7]. Yu Hai-bo et al. propose a
user requirement variety. The rules used for describingormalization of RB-RBAC by description logic language
the management policy in SoftMan system areALC, and represent conflict detection method based on
continually being increased in both quantity and knowledge base consistend#].
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However, researches on rule conflict resolution are

comparatively fewer. Weider D Yu et al. describe a Softhan
conflict prevention algorithm based on the ARSL =D
. . e . ommunity

(Authorization Rule Specification Language) model, but

this algorithm does not resolve rule conflicts

completely [L9. Li Lin et al. analyze filter conflicts from I

the perspective of computational geometry and present .

filter conflict resolving algorithm based on cutting
mapping, which has a too high time-complexity to suit for

real-time applicationsZ0]. Jing Li et al. use multi-agent
technology to simulate the rule conflict problem in

‘Sﬂman] [sum] . | SM.fun
self-organizing team, and proposed the Q-learning “mr\\% I ' I ; I

algorithm to adjust agents behavior, but this approach is
not valid for large virtual teams2fl]. Nowadays, open Communication Channel
source rule engines widely used based on ECA model, fo : I
instance, ILOG JRules, Drools and QuickRules and so on
give several universal conflict resolution algorithms [ SM.dae ] [ SM.msg ] ’ SM.mig ]
which mainly include SaA, PrA, FiA, LiA, CoA, SIA,
LoA, RaA [22-24]. However, from the point of practical
effect, those algorithms resolution logics are not perfect )/
so the probability of correctly resolving conflict is not
idea [29]. Fig. 1: Architecture of SoftMan System

The rest of the paper is organized as follows. The
descriptions of rule reasoning model and rule conflict
problem are given in Section 2 and Section 3. The rule

ConfliCt detection and reSO|uti0n a|goritth based OnSoftMan SUCh as manager SoftMan, Message SoftMan’
post-constraint preference are put forward in Section 4yjigration SoftMan.

and Section 5. The experiments are conducted and a (3) SM.msgs, also only one in each SMC node, are

detalled. result analysis IS presentin Secuon 6. Findily, t responsible for the message transmission among SoftMans
conclusions are summarized in Section 7. within the same SMC and between different SMCs.
(4) SM.funs are responsible for implementing the
_ certain tasks.
2 Rule Reasoning Model of SoftMan System (5) SM.migs, also only one in each SMC node, are
responsible for the migration of SM.funs between
SoftMan system is such hierarchical, multi-level, different SMCs.
coordinated, opening, loosely coupled, and distributed Among these four types of SoftMans, SM.man is in
large system, which is composed of fine-grained SoftMancharge of the management logic among SoftMans, and
individual(SM), medium-grained SoftMan Community rule-based reasoning mechanism is adopted. In the
(SMC, there is one and only one SMC residing in eachtraditional Event-Condition-Action rule reasoning
host node of the network), and coarse-grained SoftMarprocess, when event and condition are satisfied, if there is
Society(SMS). logic conflict among the actions which should be fired,
SoftMans can be divided into four different types: then it means that the rule conflict occurs, and the system
SoftMan for Management (SM.man), SoftMan for is put into a dilemma, because it cannot decide which
Daemon (SM.dae), SoftMan for Messages (SM.msg).action should be invoked or invoked first. It is obvious
SoftMan for Executing Function (SM.fun), SoftMan for that the logical conflicts among rule actions are the key
Migration (SM.mig). The architecture of SoftMan system point of rule conflict problem.

Apunuuwod uBNRoS

is presented by Figure 1. Therefore, in order to present SoftMan system state
The brief descriptions of them are presented asconstraintimposed by rule actions and make a predictive
follows: depiction on the system state change information, we

(1) SM.mans are the top leaders for SMC nodes,introduce the new concept, Post-Condition, into
existing only one in each node, and their duties aretraditional ECA rule model; meanwhile, another new
managing (e.g. creating, registering, revoking) all theconcepts, resource subject and SoftMan object, are
SMs in their communities as well as those just migratedintroduced to depict the trigger and effective object of the
from other nodes, interacting with local SMs, system reasoning rule, which implies the logical relations
decision-making, and assigning tasks to SM.funs. between the two types of entities involved in the rule.

(2) SM.daes are embedded in the Linux system, andrhus the extended ECA Model named RSECAP is
work mainly on enable and coordinate the Serviceestablished, whose formal definition is given as follows.
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Definition 1 The RSECAP rule can be defined as the  Definition 3 Post-Condition Constraint Set is
following sextuple: constituted by a group of system post condition
constraints, namely
RSECAP= (R,SE,C,A P), 1)
Cp={ch 2,....h} (N> 1) 3)

Resource Subject S is a group of resource sets formed
by contextinformation of SoftMan system, and depictsthe  Any post-condition constraid, € Sye(1 < i< n) can
triggers of rule, that iR = {Rqy, Ry, ...,Ra}(n > 1). be expressed with logical calculation of one or more post

SoftMan Object S is a group of SM.funs, and depicts constraints, namelg, = —(py A Py A ... A pjy)(m > 1),
the effective objects of rule, that®={$,,S,....$}(n>  which indicates the state constraints among
1). post-condition sepl,, pl... ply, -

Event E means the instant occurrence with a certain  Base on the Definition 2 and 3, the rule conflict
meaning caused by the context-change or system actiongroblem can be described from two different perspectives.
which indicates the rule trigger condition. Given a ruler, a rule sefS, action constrain€,, and

Condition C is a Boolean function used to compute post-condition constrain€p, then rule conflict can be
logical relations of one or more determinant conditions, described as follows:
which expresses the pre-condition constraints when the (1) From the perspective of action constraint, if r
rule is triggered, that is  satisfieCy's constraint, there is no conflict betweeand
C={cwcw...wen|w € {=,A,V}}(n>1). S, which is denoted bykCy; if r does not satisfiCa's

The determinant condition is composed of one orconstraint, there exists conflict betweeandS, which is
more atomic conditions. The logical relations amongdenoted by KCs.
above atomic conditions can be negation, disjunction or  (2) From the perspective of post-condition constraint,

conjunction. rule conflict can also be described as follows: Given a rule
Action A shows that operation set should be executed, a rule setS, and a post-condition constrai@, if r
after the rule is fired, that i = {a,az...an}(n > 1). satisfie<Cp's constraint, there is no conflict betweeand

Post-condition P is a Boolean function used to S, which is denoted bykCp; if r does not satisfiCy's
compute logical relations of one or more determinantconstraint, there exists conflict betweeandS, which is
conditions, which expresses post-condition constraintslenoted by rkC,. As for any action constraint
after  rule action is  executed, that is c=-(azAaxA...Aam)(m> 1) within action constraint
P={piwprw...0opp|w € {—,A,V}}(n>1). set C5 , if there exists a post-condition constraint

The post-condition P includes one or more atomicequivalent to the action constraing in post-condition
conditions. The logical relations among above atomicconstraint setC, to make eacha in C; have a
conditions can be negation, disjunction or conjunction.  correspondingp; in Cp, C, is equivalent toC, in the

description of rule conflict, which is denoted By > Cy,.
Post-conditionp; is the predictive description of the
3 Rule Conflict Problem in SoftMan System Zi’(setfu”t”ejtate change information after rule actipris
In fact, the two kinds of rule conflict descriptions
ween the action constraint perspective and
ost-condition constraint perspective are closely relate
nd the relevance theory can be proved by Theorem 1.

Theorem 1 The rule conflict set described by rule
constraint is the subset of rule conflict set described
through its equivalent post-condition constraint.

With the ripid increase of reasoning rules in both quantity bet
and complexity, rule confilct problem in SoftMan System
become more and more severe. Therefore, a furthe
discussion on rule conflict problem from two different
perspectives of action constraint and post-condition
constraint is made in this section.

Firstly the definitions of action constraint and Proof:c, is given as an action constrai, is the rule
post-condition constraint are given as follows. 2

- ' . . conflict set detected bycy, cp is a post-condition
Definition 2 Action Constraint Set is composed of a . nstraint, ands, is the rule conflict set detected fry.

: ) . 'From the known condition, we can obtain the expression
set which cannot be executed simultaneously in theSa?Ca andS,KCp.

process of system operation, that is Consider the action constraintc, and the

1.2 n post-condition constraint, for the same rule constraint
Ca = {Ca,Ca, ...,Ca}(n Z 1) (2) SUCh that
Any action constrainc, € C4(1 < i < n) can be Ca e Cp
expressed with logical calculation of one or more rule. To prove the above theorem, we only need to show that,
actions, namely, = —~(aj Aa, A ... Aap,)(m> 1), which  for any rule set,, if SKC; is satisfied, there must exist a
indicates the behavior constraints among rule action sepost-condition se$, to satisfyS,kCp.
ay,ay...ay . SKCy=d a,a...an €S
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| {a1,a,...,an }KCy S=38rp
and S$KC, |Cq - Cp = If hasConflictS|JC,) then
Sa={pi|Va € S, a — pi} ReturnS;
- A{P1, P2, ..., P }KCp = SHKCp Else
Therefore, Theorem 1 is proved. Return
The following Deduction 1 is deduced by an extension End if
of Theorem 1. End For

Deduction 1 All rule conflicts detected by action End _ _ _
constraints can be detected through equivalent (2) Dynamic conflict detection method

post-condition constraints. In: S, Cp,
Out: True/False
Begin
4 Rule Conflict Detection Method Foreachrin &
S=SUr.p
End for

According to Deduction 1, the complementary method of
static and dynamic conflict detection, as well as conflict
resolution algorithm, is proposed from the point of post-

If hasConflictS|UCp) then
Return True

condition constraint mechanism of RSECAP rule. Else
. o Return False
Rule conflict detection in SoftMan system can be End if
distributed into two stages. In the first stage, the End

comparison between the activated rule set and the rule
which will be activated from the point of rule event and
rule post-condition is made to find the conflict relation . .
among them, which is described as static conflictd Rule Conflict resolution Method Based on
detection. The rule conflicts detected by static detectionPost-Constraint Preference
are mainly caused by the business logical confusion made
by system users, so that the manual processing is needeOn the basis of Theorem 1, the description of rule conflict
In the second stage, the comparison of post-conditiorproblem is transferred from the perspective of action
constraint among the fired rule set is made to check outonstraint to post-condition constraint, which enhantes i
the system state constraint, which is called dynamiclogical expression ability. Therefore, rule conflict
conflict detection. It is worth mentioning that the dynamic resolution should start from rules with post-conditiondan
conflict detection is sufficient to detect all rule conflicts, then the resolution rule can be created dynamically;
because all the system state information can be obtainedague Set theory26, 27)is introduced simultaneously to
during the real-time system operation process. measure the preference values from resolution set to
The detailed description of rule conflict detection conflict rules; finally, the conflict resolution method based
method is given as followsC, is given as post-condition on post-constraint preference is proposed.
constraint setS is rule set,& is rule conflict setr is
given as a rule, thenid expresses the identity of r.e
expresses the event ofr.c expresses the condition of
r.p expresses the post-condition of Functionmatchis

used to compute the match degree among rules, functiofhe formal definitions of conflict resolution rule and
hasConflictis used to detect the state constraint Conﬂ'thonﬂict resolution set are presented as follows.

among post-condition constraints. Definition 4 Conflict Resolution Rule can be defined
(1) Static conflict detection method as the following two-tuplesic =< o, p >, in which o is

5.1 Rule Conflict under Vague Set Theory

In: &, Cp the SoftMan object of rule, andp is the post condition of
out: & ruler.
Begin Definition 5 Conflict Resolution Set is composed of a

Foreachrin & group of conflict resolution rules which are correspondent
S={} with the post-condition rules in rule conflict set, and can
S ={} be defined as follows: LeS be the conflict rule set
For eachiin & S={S,$,...,Sn}, A be the conflict rule action set

If ((i <>r)and match(i.e, r.e) corresponding t@s, A = {Aq,As,...,An}, then according
and match(i.c, r.c)) to Definition 4, the conflict resolution seR created

S=3{i.p dynamically based on conflict rule s8tis expressed as

S =S Uiid R={Ry,Ry,...,Rn}(n<m).
End if The preference value is introduced to measure the
End for uncertainty relationship between the conflict resolution
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set R and the conflict rule action sed, and can be constraint facts withirHjj, and 0< u; < MIN(m,n;).
described as two different aspects of support andCstR;, h“) is the condition constraint related to
opposition. Therefore, in order to give a more constraint facih‘j within resolution ruleR;, and Cst§,
comprehensive expression of preference value, Vague Sed) is the condition constraint related to constraint fapt
is used to represent the support and opposition evrdencesmthm resolution rules.

Therefore, the rule conflict problem under Vague Set  k\nction Cpt: CsR;, h ) x Cst§, h )_>[0 1]

theory is described as follows: The characteristic of targe h” € Hjj is defined to measure the constrarnt imposed by

?ElgoTtA Ende; ((I::?n[ft"Ct re?oil)rtlon(r\rnul[eR 'i fA])}_ resolution ruleR; and conflict ruleS on facthj' Function
L, [lg, 1~ fa)), (Re, [tz 1~ iz i1~ fin UnCptCstR;, h) x Cst§, h4)—[0,1] hi € Hjj is

t expresses the value conflict 1ug preferred by defined to measure the constralnt mconsrstency imposed
resolution ruleR;, named preference value froRj to §;
] P 3 by resolution ruleR; and conflict ruleS on facth;.

fij expresses the value conflict ru unpreferred by

resolution ruleR;, named unpreference value frdRy to (4) Computing  the preference ‘{alueij and
S,and 0< tjj + fij <1,1<i<m1<j<n.In orderto unpreference valu; from conflict resolution ruleR; to
simplify the expression, let & fij = ti, then A/ = conflict ““eu<u
* * * 1]

{(Ra, [tir, 1 — 7)), (Re, [tiz, 1 — tiz])v'-w.(Rn, [tin, 1 - )}, tij = z Cpt(Cst(R;,h j),CSt(S,hiuj))
and the preference value from conflict resolutionRé¢d
target action setA can be expressed by matriRF, JU<U. "

[tll,tfﬂ [tlg,tfz] [tlnatfn] fij = ny Z Uncpt(CSt(RM j)vCSt(Shhij))'
pE_ | lento] [t2tp] o [tan b))

[tra,tog]  [tm2stip] oo [tontid

The operation of preference value can be completes.3 Conflict Resolution Algorithm Based on
by giving the preference relationship measurement methogbgst-constraint Preference
from conflict resolution ruld; to conflict ruleS only.

Let S as rule conflict resolutionR as the resolution set
5.2 Preference Measurement from Resolution corresponding t&, A as the rule action set, and function
Rule to Conflict Rule getPreferencds L_Jsed to compute the preference value
from rule resolution set to conflict rule. Letasa rule,
thenr.o is the object ofr, andr.p is the post-condition of
r. The conflict resolution algorithm based on
post-constraint preference(PCA) is given as follows:

According to Definition 1, post-conditiorP is the
constraint imposed on obje€, thus the constraint facts
F described byP are subordinate to obje€@, andP is
considered as the aspect constraintofTherefore, the In: S
preference relationship between conflict resolution rule  Out: A
Rj and conflict ruleS should be measured from the Begin

constraint fact seF, and the detailed computing process R=
is given as follows: For eachr in S
(1) Create the constraint fact detrelated to conflict If r.p <> null then
rule setS R=RU<r.0,r.p
Let F as the constraint fact set related to conflict rule T
S within S F = {f?|]1 <s<m} , andm is the number End If
of constraint facts withirf;, then the constraint fact set End for
related toScan be expressed &s= F,UF,U...UFy,, and A={}
i<m n=0
IFl < Z M ForeachrinS
(2) Create the constraint fact $8trelated to conflict t[0][n] = getPreferenceR r)
resolution seR Let G;j as the constraint fact set related t[a][n] =r
to resolution ruleR; within R, Gj = {d}[1 <t <n;}, and ne=n-+1
n; is the number of constraint facts withi@;j, then the End for
constraint fact se® related toR can be expressed &= i
< Sorting(t)
GLUGYU...UGy, and|G|< z nj. For(m=0;m< n;m++)
(3) Consistency measurement of the constraint for the A= AUt[1][m]
same fact withirR; andS End For
Let Hij as the union of constraint fact setandG;, Return A

Hij = {hjj|0 < u < uj}, anduij is the number of the End
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6 Experiment 0.82, 0.68, 0.75, 0.71, 0.77 and 0.94 respectively, whose
variance is 0.00033, 0.00045, 0.00036, 0.00037, 0.00036
The comparative experiment between conflict resolutionand 0.00011 respectively. Form the result we may say that
algorithm based on post-constraint preference and sever&liA algorithm, LoA algorithm, RaA algorithm, and PCA
frequently used algorithms is conducted in this section. algorithm have higher success rate. ReA algorithm and

The success rate and accuracy rate are used in ol®CA algorithm have higher accuracy rate and lower
experiment to measure the effectiveness and stability ofariance, which indicates that they have a good stability.
conflict resolution algorithms. The success rate refers to
the probability of conflict rule’s priority order can be
successfully given when rule conflict happens. The
accuracy rate refers to the consistent probability betweel
the actual business logic and the rule executed logic givel
by conflict resolution algorithm.

Among the several resolution algorithms mentioned
in section one, ARSL algorithm is onlya predictive
method for rule conflict which cannot complete the
conflict resolution, so it is not included in this experiment
ARSL algorithm is not suitable for on-line real-time
management applications owning to its high time
complexity, so it is also excluded. Salience algorithm is
considered as input sensitive type algorithm, the priority
of rules is set artificially, and thus it is excluded because )
of the low stability. Recency Algorithm and Primacy n
Algorithm, Fifo Algorithm and Lifo algorithm,

Complexity Algorithm and Simplicity Algorithm are Fig. 2: Success Rate of Conflict Resolution
similar to each other in structural mechanism, so it is

enough to choose one algorithm among them for this

experiment. Therefore, we finally choose the following

six typical algorithms to make conflict resolution test,

which are respectively Recency Algorithm (ReA), Fifo

Success Rate(%)

T

Algorithm  (FiA), Complexity Algorithm (CoA), 100 —
LoadOrder Algorithm (LoA), Random Algorithm (RaA), . e A
and Post-constraint Preference Algorithm (PCA). All of el
the above algorithms are realized with C Language, anc st PeA

then they are integrated into SoftMan system.

Based on SoftMan platform, about one thousand
RSECAP rules from system rule base are chosen an
activated in this experiment, and then the RSECAP rules
are matched constantly driven by the changing of contex
(computing context and user context) to detect rule
conflicts generated in this process. The above algorithm:
are applied to make conflict resolutions, and then its
success rate and accuracy rate are obtained. Th

Accuracy Rate(%)

experiment is composed of two test scenarios. ’ "
(1) With the real-time changing of computing context
in the process of system operation, the 50 times of rule Fig. 3: Accuracy Rate of Conflict Resolution

conflicts generated in this process are monitored, and the
treatment situations are reported respectively.

(2) With the alteration of user requirements, the 50  The evaluation value of conflict resolution algorithm
times of rule conflicts generated in the process of useiis defined as the product of success rate and accuracy rate,
context changing are monitored, and the treatmentand the average of variance is arithmetic mean of the
situations are reported respectively. success rate variance and accuracy variance. The

The results of comparative experiment are presente@valuation value rate of ReA, FiA, CoA, LoA, RaA and
by Figure 2 and Figure 3. The average success rate dPCA is 0.72, 0.65, 0.64, 0.70, 0.74 and 0.89 respectively,
ReA, FiA, CoA, LoA, RaA and PCA is 0.88, 0.95, 0.85, whose average of variance is 0.00033, 0.001075, 0.00060,
0.98, 0.96 and 0.95 respectively, whose variance i0.00094, 0.00113 and 0.00012 respectively.

0.00033, 0.0017, 0.00083, 0.0015, 0.0019 and 0.00012 It is evident that the comprehensive evaluation value
respectively; the average accuracy rate of algorithms iof conflict resolution algorithm based on post-constraint
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has been promoted by 1020 percentage compared with [6] Y. X. Wang, X. Q. Qiao, X. F. Li. An Imputation Technique

other algorithms, which is considered as the most perfect for Missing Context Data Based on Spatial-temporal
one. And the lowest variance of test result shows the well and Association Rule Mining, Journal of Electronics and
computational stability of algorithm based on Information Technology, vol. 32 n. 12, December 2010,

post-constraint. 2913-2918. _ o
[7]1C. M. Hung, Y. M. Huang. Conflict-sensitivity contexture

learning algorithm for mining interesting patterns using
. neuro-fuzzy network with decision rules, Expert Systems
7 Conclusion With Applications, vol. 34 n. 1, June 2008, 159-172.
[8] M. Y. Cheng, C. J. Huang. A Novel Approach for Treating
The concepts of resource subject and SoftMan object are  Uncertain Rule-based Knowledge Conflicts, Journal of
introduced to traditional ECA rule model to present the Information Science and Engineering, vol. 25 n. 2, March
triggers and effective objects involved in the rule; 2009, 649-663.
meanwhile, the concept of post-condition is introduced to[9] C. J. Huang, M. Y. Cheng. Conflicting treatment model
realize system state constraint after the rule action is for certainty rule-based knowledge, Expert Systems with
executed, then an extended ECA rule model called Applications, vol. 35 n. 1-2, July- August 2008, 161-176.
RSECAP which is suitable for establishing reasoning[10l B. Yevgen, G. R. Ranganathan, O. Vorochek. Identifarati
mechanism of SoftMan System is put forward. On the anq resolution of conflicts during ontological integration
basis of the RSECAP model, the description of rule , USing rules, Expert Systems, vol. 27 n. 2, May 2010, 75-89.
conflict problem is given from two different perspectives [11] T. Thando, M. Tshilidzi. Neuro-fuzzy Modeling and

f fi traint d t diti traint fuzzy rule extraction applied to conflict management,
OF ‘action ~constraint - and —post-condition  constrain 13th International Conference on Neural Informational

respectively; and then the int.er.nal _Iogical relation Processing, October 3-6, 2006, Hong Kong, China, 1087-
between these two ways of descriptions is proved. On the 1994

basis of above work, the conflict detection and resolution[12] y. Jin, U. D. Susan, S. W. Dietrich. A concurrent rule
method is realized with the help of dynamically  scheduling algorithm for active rules, Data & Knowledge
computing the post-condition constraint preference value  Engineering, vol. 60 n. 3, March 2007, 530-546.

Finally, the compared experiment shows that this method13] Troffaes MCM. Generalizing the conjunction rule for
can realize rapid detection and effective resolution of the  aggregating conflicting expert opinions, Internationalrjal
rule conflict by just adding post-constraint mechanism, of Intelligent Systems, vol. 21 n. 3, March 2006, 361-380.

which has better algorithm stability and is suitable for [14]J- M. A. Calero, J. M. M. Perez, J. B. Bernabe, G. C. JxFeli
most of the rule-based systems. J, P. G. Marttnez, G. S. F. Antonio. Detection of semantic

conflicts in ontology and rule-based information systems,
Data & Knowledge Engineering, vol. 69 n. 11, November
2010, 1117-1137.
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