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Abstract. Theadaptatiorprocesss animportantandcomple step
of case-baseteasoningcBR) andis mostof the time designedor
aspecificapplication.This article presenta domain-independerat-
gorithmfor adaptatiorin cBR. Casesaremappedo a setof numer
ical descriptordilled with valuesandlocal constraintintenals. The
algorithmcomputesvery tamget solutiondescriptorby combininga
sourcesolution,a matchingexpressedasintenals of variationsand
dependenciebetweerthe sourceproblemandits solution. It deter
minesfor every targetsolutiondescriptoraninterval of the admissi-
ble valuesIn thisinterval, actualvaluessatisfyingglobalconstraints
can be chosen.This genericapproachto adaptationis operational
and introducesgeneraland domain-independeradaptationopera-
tors. Thereforethis studyis a contrikution to thedesignof ageneral
algorithmfor adaptatiorin CBR.

1 INTRODUCTION

The casebasedreasoning CBR) procesgelieson threemainopera-
tions:retrieval, adaptatiorandcasememorisatiorj9, 10]. Adaptation
is atthe heartof the CBR processaandplaysa centralrole. Moreover,

adaptations usually consideredas a domain-dependerdperation,
thatis complex anddifficult to understandndto apprehendln this
paperwe proposea genericandoperationalview of adaptatiorthat
is designedo be (adaptedand)reusedn the contet of “numerical
problems”,i.e. problemswhosecharacteristiceanbe describedoy

attributeshaving partially orderedvalues.In thefollowing, we study:

(1) A stratgyy for adaptatiorbasedon a matchingbetweerthe past
caseandthenewv caseandondependenciesithin thepastcase;

(2) A generablgorithmfor adaptinga pastcaseto anew casebased
on the determinatiorof intervals of variationsfor the attributes
of thenew case.

We illustrate this generalapproachto adaptatiorwith a generic
and working example. This approachcontritutesto the designof
domain-independergpproacheso adaptationln this way, adapta-
tion, thatis usuallyconsideredisa crucialandcomple taskfor the
CBR processganbemoreeasilytakeninto accountandimplemented
in a specificCBR systemusingour generalpurposealgorithmasan
implementationguideline.The presentstudyis of maininterestfor
aryonewantingto designa CBR systemworkingon “numericalprob-
lems”, and,moregenerally for anyonewantingto understandnore
deeplytheadaptatioomechanism.

The paperis organisedasfollows. First, we presenthe worksun-
derlyingthe presentesearctwork, andthenthe hypothesesndthe
main principlesof the presentapproachAfter that, we proposeand
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detailadomain-independemigorithmfor caseadaptationThis sec-
tion is followed by a discussioron the qualitiesof our approachand
its limitations,aswell asresearctperspecties.

2 TWO GENERAL MODELS OF ADAPTATION

CBR usespastsolved casescalled source casesstoredin a case
base,in orderto solve a newv problem, called the target problem
anddenotedoy tgt. A casedescribes problempb andits solution
Sol(pb), andis denoteddy thepair (pb, Sol(pb)). A casdn thecase
baseis denotedby the pair (srce, Sol(srce)) andsrce is called
the sourceproblem.The main stepsof the CBR cycle are:retrieval,

thatconsistan choosingin the casebasea problemszrce similarto

tgt, adaptation that consistsin reusingthe solutionSol(srce) of

srce in orderto build Sol(tgt) andthusto solve the problemtgt,

andcasememorisationthat consistsn storingthe new solved case
(tgt, Sol(tgt)) in thecasebase.

Generaimodelsof adaptatiorhave alreadybeenproposedA first
generamodel,describedn [5], proposeso connectheretrieval and
adaptationstepsin a unified way illustrated by the following dia-
gram:
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Adaptinga caseconsistsin building the list of solution descrip-
tors leading to the satishction of a goal, a goal being one of the
objectivesto be reachedn orderto build a completesolution. Re-
trieval begins with the elaborationof an index idx(tgt) of tgt
(step(a))thatconsistsn selectingelevantdescriptorsStartingfrom
this index idx(tgt), the index idx(srce) of a sourcecasesrce
is retrieved (step(b)) that allows to reachsrce (step(c)). Step(d)
switchesfrom the problemspaceto the solution space.The adap-
tation processbegins with the generalisationof Sol(srce) into
Sol(idx(srce)) (step(e)), in accordancevith step(c). Thenstep
(f) transformsSol1(idx(srce)) into Sol(idx(tgt)) by anabstrac-
tion/specialisationprocess.Finally, Sol(idx(tgt)) is specialised
into Sol(tgt), in accordancevith step(a).

Horizontallines(a) to (c) correspondo a similarity pathbetween
problemsn theproblemspacesrce andtgt arelinkedwith asim-
ilarity pathcomposedf a sequencef relationsbetweerproblems.
Horizontallines(e)to (g) correspondo theapplicationof asequence
of adaptationoperatorsin the solution space Vertical dashedines
representependenc relationsbetweena problemand a solution;
they expressthat problemdescriptorsplay a role in the determina-
tion of thesolution.

A secondyeneraimodel[6] aimsat describinghe adaptatiorpro-
cessat the knawledge level. The matchingprocessis the starting



point of the adaptatiorprocesdecauset providesa setof relations
betweerthe sourceandthe target problems.Theserelationsencode
the similarities and dissimilaritiesof the sourceand the target de-
scriptorsthatwill guidethe adaptatiorprocessA matchingR,,, is
a setof triplesr,, = (ds,d:, rs+) Whered, is a descriptorof the
sourceproblem d; is adescriptorof thetargetproblem,andr,; is an
explanationof therelationsexisting betweend andd:.

Theadaptatiorprocessnodifiesthe setof targetsolutiondescrip-
tors given a matchingR,, andon a setof dependenciebetweena
sourceproblemandits solution. The following schemesummarises
this model:
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On the basisof thesetwo models,we proposea generaladap-
tation algorithm describingthe transformationof Sol(srce) into
Sol(tgt). Thisalgorithmtakesasinputamatchingoetweerasource
problemandatargetproblempointingout adaptatiorobjectives,and
a setof dependenciesxpressingthe modificationsthat have to be
performedon the appropriatesolutiondescriptorsThe algorithmis
illustratedby anexamplepresentedn the next section.

3 HYPOTHESESAND PRINCIPLES OF THE
APPROACH

The adaptatiorprocesscan be specifiedas follows: given a source
case (srce, Sol(srce)), a tamget problem tgt, a matching be-
tweensrce andtgt anda setof dependenciebetweensrce and
Sol(srce), whatis thesolutionSol(tgt) of tgt?

Our proposals restrictedto a particularproblemcategory of “nu-
merical problems”,wherethe valuesof the problemattributescan
be partially ordered.Thus, this explainswhy we usenumbersor il-
lustratingit. However, the following considerationsnay be applied
to ary problemwhoseattributeshave symbolic valuesthat can be
partially ordered:a linearextension(i.e. atotal order)canalwaysbe
built on apartialorder[4].

The examplein the next sectionis basedon a PersonalComputer
configurationproblem,inspired from [2]. The userspecifiessome
needssuch as games(G), music (Mu), programming(Pgm), etc.,
with intervalsof numericalvaluegmin, max] expressingheimpor-
tanceof theneedsandsuchthat0 < min < max < 10. A solution
to a PC configurationproblemis alist of componentsatisfyingthe
users needsmasterboargMa), screen(Scr),etc. For example,

Mu € [2, 2] meanghatMu = 2.
Pgme [0, 10] meanghatPgmis unconstrained.

A sourceproblemsrce is composedf a setof descriptorsof
themdescribingaconstrainbnanattribute.For every attribute, there
is a singleconstrainto whichis attachedanintenal of legal values.
A descriptorof srce is denotedby ds; ds is anelementof the setof
descriptorsrce.

The solutionSol(srce) is composedf a setof descriptorsde-
notedby D,, eachof themcorrespondingo anattributeandavalue,
e.g.,Ma = 8. The scaleof the valuesis supposedo be the inter-
val [0, 10] for every attribute, and every attribute is supposedo be

normalisedaccordingto this scale.Ma = 0 meansthe worst mas-
terboard,Ma = 10 meansthe bestmasterboaraf the catalogue,
SC= 0 meanso soundcard(sinceit is possibleto have a PCwith-
outasoundcard,theworstsoundcardis “no soundcard”).

Thefollowing exampleof sourcecasewill beusedto illustratethe
algorithmof thenext section:

games G € [7,9]
music Mu € [0, 0]
word processing WP € [6, 10]
srce = programming Pgm € [5, 8]
imageprocessing IP € [7,10]
easineso handle ETH € [8, 10]
price Pr € [1800,2200]
masterboard Ma = 8
processor CPU = 8
additionalpointer AP = 6
CD-Rom CD = 4
Sol(srce) = color Col = 3
screen Scr = 6
soundcard SC = 0
printer Ptr = 5

The sourceproblemis describedby a list of pairs attributes-
intenvals, whereeachattribute denotesa characteristiof a PC and
wherethecorrespondingnterval denotesheimportanceof thischar
acteristic.For example, the pair (G, [7,9]) meansthat gamesare
of importancefor this PC configurationwhile the pair (Mu, [0, 0])
meanghatthe musichasnoimportanceatall. Looking attheimpor-
tanceintenalsof word processin@ndprogrammingpnecandeduce
that this PC configurationis generalpurposeand, accordingto the
importanceof theattribute ETH, thatthe PCshouldberathereasyto
maove.

A mathingmat(srce, tgt) betweera sourceproblemsrce and
atargetproblemtgt is asetof triples (ds, d¢, ML) where:

e d; is adescriptorof thesourcecase;

e d; isthedescriptorof thetargetproblemhaving the sameattribute
nameasd; and

e ML is amatding label expressinghevariationsof the constraints
on attributes:
ML = (Aiw(ds),Auwp(ds)) where Ay.u(ds) (respectiely,
A (ds)) is the variationfrom srce to tgt for the lower bound
(respectiely, upperbound)of theinterval.

For example,(ds, d:,ML) € mat(srce, tgt) with:
ds = (Pgme [5, 8])
di = (Pgme [6,7])
ML = (Aiee (POM), A (PgM) = (+1,-1)

Thefollowing exampleshavs a matchingbetweena sourceprob-
lem (left part)andatargetproblem(right part):

G € [7,9] —+1,41—| G € [8,10]
Mu € [0,0] —+2,+4 —| Mu € [2,4]
WP € [6,10] —=+0,40 — WP € [6, 10]
Pgm € [5,8] —+1,—-1—{ Pgm € [6, 7]
P € [7,10] ——3,-2— IP € [4,8]
ETH € [8,10] —+2,40 —| ETH € [10,10]
Pr € [1800,2200] — +200,+100 - Pr € [2000,2300]

A dependencys atriple (ds, Ds,DL) whereds € srce, D, €
Sol(srce) andDL is adependenclabel. A dependenclabelDL is
arealvaluethatcanbeinterpretedasfollows:



e DL > 0 meanghatthevaluesof thedescriptorsl; andD; varyin
thesameway;

e DL < 0 meanghatthevaluesof thedescriptorsl; andD; varyin
oppositewaysand

e DL = 0 meanghatthe variationsof the valuesof the descriptors
ds andD; areindependent.

8

AS , whereAd; (respectrely, AD;) is

More precisely DL. =

asmallvariationof d, (respesct\'vely, Dy), undertheassumptiorthat
the otherdescriptorsareconstantin practice,it is easyto know the
sign of DL, but the assessmertf its value is more difficult. If the
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is 0, thenthereis no dependencand D, does

notvary whend variesaroundits value.

The setof dependenciess denotedby Dep®s(srce). It canbe
definedby the personwho recordthe sourcecasein the casebase.
In somecBR systemgseee.g.,[7]), Dep=es(srce) is assesseduto-
matically Notethatthe dependenciesuchthatDL = 0 areuseless,
sothey do notneedto appeaiin Dep<**(srce).

Thefollowing exampleshavs somedependenciebetweerprob-
lem descriptorsd; (at the left) and solution descriptorsD; (at the
right):

Gel7,9] Ma=8

Mu € [0, 0] CPU=8
WP € [6,10] /ég:_i
Pgme [5, 8] R Co|;3
IP € [7,10] Scr=6
ETHe [8,10] e--—" sc=0
Ptr=5

Pre [1800,2200] o

Links are associatedvith dependengc labelsDL: solid lines rep-
resentpositive dependengc labelsandthe dashedine representa
negative dependengclabel.For the sale of simplicity, for every posi-
tive DL, thevalueis assumedo beDL = +1 andfor thenegative DL,
thevalueis assumedo beDL = —1.

In the abore example,we seethatthereexists solid linesbetween
G in srce andCPU, AP andCD in Sol(srce). This meanghatthe
valueof thedescriptorG in the sourceproblemhasadirectinfluence
on the valuesof the descriptorsCPU, AP and CD in the solution
of this problem.This dependencieare known in advanceandare
recordedn the sourcecase(they canbe seenasexplanationsassoci-
atedwith it, asin [6]).

The outputSol(tgt) of the adaptatioralgorithmis a setof so-
lution descriptorsD; definedas follows. Each D; is given by an
attribute namea takenfrom the attribute namesof Sol(srce) (such
asMa or CPU) andapair (RI, EI) of intenvalssuchthat:

® RI = [Ruin, Ruax], therestrictedinterval, is the intenal in which
thedefault valueof theattributea canbechoserand

® EI = [Euin, Enaz|, theextendednterval, is amaximumerrorinter
val wherethevalueof a canbechosen.

In the following, a descriptor D; of Sol(tgt) is denotedby
D; = (a = [Enin, [Rain, Ruax], Enax]). TheintenalsRI andEI com-
putedthanksto thealgorithmof the next sectionsatisfythesetinclu-
sionRI C EI.

A global constaint expresses propertythatmustbe satisfiedoy
the solution.For example the sumof the pricesof thedifferentcon-
figurationelementamustbein the price interval specifiedin thetar-
getproblem.Anotherexampleof globalconstraints linkedwith the

masterboardit mustaccepthe othercomponentgprocessqrsound
card, etc.). Global constraintsare not formalisedbecausehe algo-

rithm doesnot detail how they areusedin the adaptationprocess.
However, we shaw attheendof sectiond how globalconstraintsan

betakeninto account.

4 AN ALGORITHM FOR CASE ADAPTATION

Thealgorithmfor adaptatiorpresentedh this sectionconsiderseach
descriptorD, € Sol(srce) andadaptit in takinginto accountthe
dependencieand the matchingbetweensrce andtgt. The func-
tion adapt.descriptor performsthe adaptationof D, and returns
D; = (a = [Enin, [Rain, Ruax); Enax)), Wherea is an attribute name
and[Exin, Enax | aNd[Rain, Ruax] denotetheextendedandtherestricted
intenals of variationof the value of a. Beforegiving the algorithm
of adapt_descriptor, threeexamplesarepresentedn orderto make
explicit the stepsof this algorithm.

1% example. Let usconsiderDs = (Col = 3) € Sol(srce).
This descriptordoesnot dependon ary descriptorof srce. Thus,
the variationsfrom srce to tgt do not causeary variationon this
descriptor Hence,it is consideredhatthe value 3 canbe presered
for theattributeColin Sol1(tgt). However, asthereisnodependenc
on Col, ary othervaluein [0, 10] is allowed. So,RI = [3,3] and
EI = [0, 10] andthusCol = [0, [3, 3], 10] is the adaptediescriptor

2" example. D, = (Ma = 8) is an example of a descriptor
of Sol(srce) dependingon only one descriptorof srce, namely
ds = (IP € [7,10]). Thelabelof thisdependencis DL = +1. The
matchinglabel associatedvith IP isML = (A1 (IP), Ay (IP)) =

(—3,—2) (seeabore the descriptionof the currenttarget problem).

AD, AMa . .
= —— entailstwo variations
Ads

The dependenclabel DL = NS
for Ma, onefor As..(IP) andonefor A, (IP):

Alow(Ma) = DL : Alow(lp) = (+1) ) (_3) = _3
Aup(Ma) = DL Ay (IP) = (+1) - (~2) = —2

Accordingto this reasoningthe proposedraluefor Ma in Sol(tgt)
lies betweerMa = 8 + A1, (IP) = 5 andMa = 8 + A, (IP) =
6. This provides a first intenal of valuesfor Ma in Sol(tgt):
RI = [5,6].

Thedeterminatiorof RI is mainly basedbn thevalueof DL which
canbedifficult to assessxactly in practicelf now it is assumedhat
thesignof DL —whetheDL < 0 orDL > 0-is known with certainty
thesignsof A;..(Ma) and A, (Ma) arealsoknown with certainty
thoughtheirvaluesarenot. In theexample thesetwo signsareneya-
tive,involving thatthevariationof Ma from Sol(srce) to Sol(tgt)
is negative. Therefore,the value of Ma in Sol(tgt) is lower than
the value of Ma in Sol(srce). Thus,accordingto this reasoning,
the interval of valuesof Ma in Sol(tgt) that hasto be chosenis
EI = [0, 8]. Indeed 8 is thevalueassociateavith Ma in Sol(srce)
and0 is the lowestpossiblevalue.Finally, Ma = [0, [5, 6], 8] is the
adapteddescriptorD;.

3% example. D, = (Scr = 6) is an example of descrip-
tor of Sol(srce) dependingon two descriptorsof srce, namely
(Pgm € [5,8]) with DLpgm = +1 and (ETH € [8,10]) with
DLeth = —1. If D, dependednly on (Pgm € [5, 8]) thenthe low
variationof Scrwould be

Aios,pgm(SCI) = DLpgm* A1ee (PgM) = (+1) - (+1) = +1



If D, dependednly on (ETH € [8,10]) thenthe low variation of
Scrwould be

Atow eTH(SCH) = DLeth - Atow(ETH) = (—1) - (+2) = —2

Thevariation A1, (Scr) is computedby the sumof the above varia-
tions:

Alow(scr) = Alow,Pgm(Scr) + Alow,ETH(Scr) = —].
ThevariationA , (Scr) is computedn asimilarway:

Ay (Sc) = Aypgm(Sc) + Ay etn(Sch

) () + (D) = -1

SinceD, = (Scr = 6) is the descriptorto be adaptedthe abore
variationsgive theintenal RI = [5, 5].

EI is computedhanksto the signsof the four valuesof variation
Alow,F’gm(SCf)y Alow,ETH(SCI’)y Aup,Pgm(S(:r) and Aup,ETH(Scr)-
Thesesignsarerespectiely 4+, —, — and0. If all thesesignswere
positive (respectiely, negative) then a positive variation (respec-
tively, a negative variation) of the value of Scrfrom Sol(srce) to
Sol(tgt) would have givenanintenal EI = [6, 10] (respectiely,
EI = [0, 6]). Thisis not the case,sothe way this value changess
undefinedandthus,EI = [0, 10]. Finally, Scr= [0, [5, 5], 10] is the
adaptediescriptor

Thealgorithmfor adaptatiorof a singledescriptorof Sol(srce),
generalisedrom thesethreeexamples,s thefollowing:

adapt.descriptor  (adaptation of one descriptor)

Input: @ D, = (a = V') € Sol(srce) (a: attribute,V: value);
e Dep: asetof dependencieelatingthe descriptorof
ds to thedescriptorDy;
e mat(srce, tgt), amatchingbetweersrce andtgt,
i.e.,asetof triples(ds, d¢, ML).
Output: asolutiondescriptorD; = (a = (RI,EI)).

begin (algorithm)
if Dep = 0 4+ nodependencyasin 1% examplex/
thenreturn (a = ([V, V], [0, 10]))
/RI = [V, V] andEI = [0,10]. %/
A1eu(Ds) <0
Ay (D)« 0
signs <« () /* Thesetof signsis initially emptys/
for each(ds, Ds,DL) € Dep
Letd; andML = (A1cu(ds), Ayp (ds)) Such
that(ds, d¢, ML) € mat(srce, tgt)
Alow(Ds) — Alow (Ds) + DL - Alow(ds)
Aup(Dy) 4= Ay (Da) +DL - Ay (ds)
Computethe signsof DL - Ay, (ds) andDL - Ay, (ds)
(—, + or 0 for negative, positive or null values)
andaddthemto thesetsigns.
end (for each)
riy <V + Alow(DS)
rio +—V + A“p (Ds)
RI < [min{réi, ri2 }, max{rii, ri2 }]
if signs = {0}
thenEI « [V, V]
if signs = {+} or signs = {0, +} s all thesignsare positives/
thenEI « [V, 10]
if signs = {—} or signs = {—, 0} s all thesignsare negatives/

/* all the signsare null ¥/

thenEI < [0, V]
if signs = {—,+} or signs = {—, 0, +} /* othersituationsx/
thenEI « [0, 10]
return (e = (RI,EI))
end (algorithm)

Themainalgorithmof adaptatioris thefollowing:

‘ adaptation  (of awhole case)

Input: e (srce, Sol(srce)), asourcecase;
e Dep**s(srce), thesetof dependenciesetweersrce and
Sol(srce), i.e.,asetof triples(ds, Ds,DL);
e tgt, atamgetproblem;
e mat(srce, tgt), amatchingbetweersrce andtgt.
Output: asolutionSol(tgt) of tgt.

begin (algorithm)
Sol(tgt) + 0
for eachD;, € Sol(srce)
Let Dep bethesetof thedependenciesetween
descriptorof srce andD;:
Dep < {(d, D,DL) € Dep=*s(srce) | D = D,}
D, + adapt.descriptor(D;, Dep, mat(srce, tgt))
Sol(tgt) < Sol(tgt) U {D:}
end (for each)
return Sol(tgt)
end (algorithm)

After the executionof this algorithm, the valuesassociatedvith
theattributesof Sol(srce) aregivenby theintervalsRI andEI. For
theexample theresultis:

Ma = [0,[5,6],8]

CPU = [0,[6,7],10]

AP = [6,[7,7],10]

_| € = [4,]5,5],10]
Sol(tgt) =| coi = [0.[3.3]10]
Ser = [0,[5,5],10]

SC = [0,[2,4],10]

Ptr = [5,[5,5],5]

The choiceof a precisevalue associatedvith eachattribute of
Sol(tgt) remainsto be done. This choice must be madein ac-
cordancewith the global and local constraints. As an example of
global constraint,the price of the PC hasto satisfy the relation
Pr € [2000, 2300] specifiedin tgt, the price being calculatedby
the sum of the pricesof eachcomponentThe local constraintsare
givenby theintenalsEI. For example the valueof the masterboard
mustbe chosenin EI = [0, 6]. Theinterval RI givessomemoreac-
curatesuggestiongor the choiceof the value:sinceRI = [5, 6] the
valuesbetweerb and6 aresuggestedor Ma.

A lastremarkremaingo bedoneabouttheinterpretatiorof there-
sultsof the adaptatioralgorithmfor the currentproblem,i.e. the PC
configurationproblem. The adaptationoperationsbeing described
are substitutionsof values.In certainsituations,thesesubstitutions
can be interpretedas additionsor removals of componentof the
PC. For example,(SC = 0) € Sol(srce) can be substitutedby
(SC= 3) € Sol(tgt). SinceSC = 0 means‘'no soundcard”, the
substitutionof 0 by 3 is interpretedjn this contet, by the addition
of asoundcard.



A Few words about caseretrieval. A classicalapproachof re-
trieval [9] consistdan choosinga sourcecaseminimising the differ-
encesbetweenthe sourceand target problems,i.e. the |Aie. (ds)|
andthe |A 4 (ds)| in the presentwork. By contrast,accordingto
the adaptation-guidedetrieval philosophy[11], the differencesto
be minimisedare betweerthe solution of the target problem(to be
built) and the solution of the sourceproblem,i.e. the |A1c.(Ds)|
andthe |A 4, (Ds)|. The variationsof the solution descriptorsare
linked with the variationsof the problemdescriptorsby the depen-
denciesFor example minimising|A1.. (Ma)| consistsn minimising
[DL - Ao (IP)].

Thissuggestshatthedependenclabelsshouldbeusedfor choos-
ing the weightsof the problemattributesin a similarity metric: the
more a problemdescriptorinfluencesthe solution,the moreimpor-
tantit is. This canbe likenedto the useof foot-printing similarity
metrics definedin [12]. A preciseand detailedstudy of retrieval
guidedby the presentadaptatiorproceduremuststill be carriedon.

5 DISCUSSION

Adaptationhasbeenstudiedunderdifferentpoints of view. Among
operationapointsof view areadaptation-guidetktrieval [11], adap-
tationasconfiguration13] andadaptatiorasplanning[5]. Thereare
otherworks on adaptationgspeciallyon adaptatiorknovledge,but
the threeprecedingapproachesrethe maininspirationsourcedor
thepresenivork.

In all theseworks, the main concernis to designa practicaland
domain-independerdgpproachto adaptation.The works mentioned
above aregeneralpurposeanddefinedat an abstractevel. By con-
trast,in the presentresearchwork, we try to introducea practical
domain-independerand working approachto adaptation.The im-
portant featuresthat can be enlightenedand that are also mostly
presentn theotherapproacheare:(1) matchingbetweerthesource
andthetargetdescriptors(2) dependencielsetweerthesourceprob-
lem andits solutionand(3) transformatioron the descriptorsandon
the casesDependingon the existing positive, null or negative de-
pendenciesthe value of a sourcedescriptoris changedn thetarget
caseaccordingly Moreover, descriptorsaremanipulateconeby one
in the sourcecase(this correspond$o a simplecasedecomposition).

Regarding other approachedo adaptation,and especially the
descriptionof adaptationknowledge (see for example [3], [10],
and[9]), we “implement” in our proposathe main adaptatioroper
atorsthatarecommonlymentionedsubstitutiontransformatior(in-
cludingcopy), compositiondecompositionandspecialisatiorfgen-
eralisation) evenif theseoperationsappeatundera simplifiedform.
In this way, we have proposeda domain-independerglgorithmfor
adaptationcontritutingto shav thatadaptatiorcanbeautomatedat
leastin moresituationsthanusuallyaccepted).

However, althoughbeingoperationalsimpleandeasyto “adapt”,
ourapproactsufferssomelimitations, mainly dueto thefactthatwe
only dealwith numericaldescriptorsandthat,in the termsof [13],
we performsimpleadaptationi.e. applyadaptatioroperator®nsim-
ple attributesvaluedwith partially orderedvalues.A more precise
studyhasto be carriedout to take into accountmorecomple adap-
tation operatorssuch as composition/decompositionr specialisa-
tion/generalisationOneway to improve our approachs to unify the
work presentedn [5] aboutadaptatiorasplanningwith the present
operationalvork, takingadwantageof otherrecentadvancesonadap-
tation (suchasthe onepresentedn [13]). The extensionof thealgo-
rithm canrely on the designof adaptatiorrules(controllingthe ap-
plication of adaptatioroperatorsanda generalstratagy for rule ap-

plication (an algorithm)basedon the notionsof adaptatiorasplan-
ning and similarity paths.As a final but importantperspectie, our
approactremainsto be fully implementedandtestedin orderto be
facedwith realisticproblems.

6 CONCLUSION

In this paper we have presentedan operationaland domain-
independenapproactto adaptatiorin CBR. This approachs mainly
basedon matchingbetweensourceandtamget problemsandon de-
pendenciewithin thesourcecaselt canbeusedfor problemsvhose
characteristicxan be describedby attributes having numericalor
partially orderedvalues.This approachhasthe advantageof being
generaland easyto understandandto reuse.In particular this ap-
proachfits well with the “real world” applicationdescribedn [8].

However, work remainsstill to be doneto extendthis approacho a
wider category of problemsandto the exploitationof complex adap-
tationknowledge.
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