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1.Introduction

MECORI is a method whicks ableto detectinconsistencieslefinedby integrity constraintyICs) in a
Knowlegdebase(KB). The approachof MECORI is similar to that of other methodslike COVADIS
[Rousset, 1988] or KB-REDUCER [Ginsberg, 1988]. However, the sobp#ECORI is wider thanthe

scope of these tools, since it allows us to verify KRpressedn more powerful knowlegdereprentation
formalism called CCR-2 [Martinez, 1993], and it also allows us detect a wider range of inconsistencies by
supporting a flexible IC specification language.

2.5cope

CCR-2 supportsthe representatiorof a high numberof object typesin the Fact Bases(FBs): frame
classesand instances relationships,propositions, attribute values and attribute identifiers. Moreover,
uncertain reasoning may be representeCR-2 byassociatingcertaintyfactorsto attributevalues,to
relation tuplas or to propositionkn CCR-2 it is also possibl® representctionsthat createor destroy
objects while executing the KBS, as well as it is feasible to dinamically bind variablethesgobjects
created by rules. This last characteristic allowsousepresensometypesof non monotonicreasoning
Facts in a CCR-2 KB will be classified into two catgories: a deducible fact will be théddés obtained
for KBS executing; and a external fact will be fact which cannot be dedyctte KBS andcanonly be
obtained form an extenal source.

3.Integrity Constraints

An IC defines a consistency criterion over input data, outputataitgput and output data. The IC form
will be A [J [Owhere A will be a first order logic formula in DNF (disjunctive normal form) theludes
conditions over whatever type of CCR-2 object. In addition, it bélpossibleto specify quantifications
for the variables.

4.Inputs and Outputs

The inputs to MECORI will be the KB, a set of ICs, the criterion of resoluticzonfiict set selectedby

the user and the type of logic that has been used in the KB (closed world hypothesys or trivaluated logic).
MECORIwill provideas output the deductivepathswhich lead to the violation of somelC, as well

asan specification of initial FBs that allow the execution of these deductive paths

5.H_Context

This specification (internally called H_context) will be formed by a set of H_subcontexts.Each
H_subcontext will identify a set of conflict initial FBs, and will be formedamenviromentand a set of

deductive paths. An enviroment, in turn, will be a set of H_objects (an H_objecbigempattern)and
a set of H_conditions(an H_conditionis a constraintover atributte valuesand certainty factors). A

H_object will accumulate during the executiontieé methoda set of constraintsover the featuresof the
CCR-2 objectthat representsi-or example,if ITEM1 is an H_objectthat representsa frame instance,
then some constraints over its features may be: “ITEML1 is a sport car”, “color atisbukéte”, “John
owns ITEM1” (“own” would be a binary relationshipand “John” would be an instanceof frame
PERSON), etc.

6.Operations on H_contexts

Some operationsover H_contextsthat will be usedby the method are: creation, combination and
concatenationThe creationoperationwill be usedto generatehe H_contextassociatedo an external
fact; the combination operation will be usiedobtainthe H_contextassociatedo a conjunctionof facts
from the H_contextsassociatedo eachfact; andthe concatenatioroperatorwill be usedto obtain the
H_context associated to a disjunction of conjunctions fronHtheontextsassociatedo eachconjuction,
or to obtain the H_context associated to a deducibléffamtthe H_contextsassociatedo the rulesthat
allow to deduce this fact.



7.MECORI’s goal

In order to analizehe consistencyof a KB, MECORI will haveto obtainthe H_contextsassociatedo

each IC. If this H_context results to be empty, that means that there is not any valid initial FB that leads
to the violation of the IC. If the H_contexts of all ICs are empty, that means that the KB is consistent.

8.The method

8.1.Preprocessing of an IC

For eachlC, in the first place,it will be necessaryo bind eachIC’s variableto an H_object, and to
associateeachreferencedCCR-2 objectto an H_object.In this way, it will also be necessaryto create
someH_conditions,in orderto representhe conditionsover attribute valuesand certainty factors that
could appearin the IC. Next, the constraintsthat can be deducedfrom the IC’s conditionswill be
insertedinto the H_objects.As the IC’s variablescan have universalor existential quantification,a
constraint will also be inserted into the H_objects to represent this aspect.

8.2.H_context for a fact

Obtaining the H_context of an IC implies obtaining the H_context associagathiéact includedin the
IC.

If the fact is an external fact, its H_context will be created. Theflideductivepathswill be empty and
the enviromentwill containjust the H_objectsandthe H_conditionsthat are directly derivedfrom the
fact. In order to obtain the H_context ofladuciblefact, MECORI will haveto generatehe H_contexts
associatedo all the rulesthat permit the deductionof the fact (conflict set). To decidewhethera rule
permits the deduction of a fadt will be necessary to verify whether there e)dstmerule’s action that
is unificable with the fact

Since in CCR-2a rule can be executebne or moretimesconsecutivelyit will be necessaryo detect
and represent this fact in the H_objects as well as in the deductive paths.

8.3.H_context for a rule

A CCR-2 rule premise contairsslist of conjunctionsjoined by disjunction operatorsHence,to obtain

the H_contextof a rule it is necessaryo obtainthe H_contextof eachconjunction,andto concatenate

them. In order to obtain the H_context of a conjunction it is necessary to obtain the H_context of each fact
included in the conjunction and to combine them.

A preprocessing similar to that of &G will be performedover eachconjunctionbeforeof obtainingthe
H_contexts of the included facts. New H_objects and H_conditions will appeaomeconstraintswill

be added to the H_objects.

8.4.Invalid H_subcontexts

During this recursive process, invalid H_subcontexts could be built. An H_subcontext is invalid when its
environmentspecifiesan initial FB that would violate any of the ICs or whenit includesany set of
logically inconsistent conditions.

Insertingnew constraintsnto an existing H_objectcould leadto aninvalid H_subcontextAn invalid
H_subcontextcould also happenduring the combinationof two H_contextsdue to the presencecf
contradictoryconstraintsin the environmentsof two H_subcontextspr the presenceof contradictory
actionsbelongingto two deductivepathsincludedin two differentH_subcontextsMoreover, since an
H_condition represents an arithmetic constraint (in different donsaicisas integer,real, etc), and a set
of H_conditions could appearin an H_subcontext,it is necessanto include in MECORI some
algorithms to verify the satisfacibility of a set of H_conditions The dealing of H_conditionsin
MECORI will be similar to the dealing of constraints in constraint logic programming [Jaffar, 1994].

9.Dealing with non-monotonic reasoning

The creationand destructionof objectsin the rulesactionswill be representedby positive or negative
constraints in théd_objects.A negativeconstraintaddedto an H_objectwith a positive constraintcan
reflect the destructionof the object, and it will imply the replacementof a constraintand not an
inconsistency as in a monotonic system. In this way, the non monotonic reasoningceitisierecoy
MECORI.
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