
DOI: 10.4018/IJAIML.2021010101

International Journal of Artificial Intelligence and Machine Learning
Volume 11 • Issue 1 • January-June 2021


Copyright©2021,IGIGlobal.CopyingordistributinginprintorelectronicformswithoutwrittenpermissionofIGIGlobalisprohibited.



1

A Method Based on a New 
Word Embedding Approach for 
Process Model Matching
Mostefai Abdelkader, Dr. Tahar Moulay University of Saida, Algeria

Mekour Mansour, LabRI Laboratory, Ecole Superieure en Informatique, Sidi Bel Abbes, Algeria

ABSTRACT

Thispaperproposesamethodbasedonanewwordembeddingapproachformatchingbusiness
processmodel.Theproposedmethodalignstwoprocessmodelsinfoursteps.Firstactivitylabels
areextractedandpre-processedtoremovemeaninglesswords,theneachwordcomposinganactivity
labelandusingasemanticsimilaritymetricbasedonWordNetisrepresentedwithann-dimensional
vectorinthespaceofthevocabularyofthetwolabelstobecompared.Basedontheserepresentations,
avectorrepresentationofeachactivitylabeliscomputedbyaveragingthevectorsrepresentingwords
foundintheactivitylabel.Finally,thetwoactivitylabelsarereportedassimilariftheirsimilarity
scorecomputedusingthecosinemetricisgreaterthansomepredefinedthreshold.Anexperiment
wasconductedonwell-knowndatasettoassesstheperformanceoftheproposedmethod.Theresults
showedthattheproposedmethodsharedthefirstplacewithRMM/NHCMandOPBOTtoolsand
canbeeffectiveinmatchingprocessmodels.
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INTRodUCTIoN

Processmodelmatching(i.e.,PMM)isanactivitywidelyconductedinorganizationstoalignprocess
models.Thisalignmentiscriticalformanybusinessprocess(i.e.,BP)managementtaskssuchas
storing,merging,clusteringorqueryingBusinessProcessmodels(i.e.,BPs)(LaRosaetal.2013;
Goncaloetal.2015;Weidlichetal.2012).

Technicallyanalignmentisasetofcorrespondencesbetweenactivitiesoftwoprocessmodels.
Eachcorrespondenceisapairoftwosemanticallysimilarsetsofactivities.Thefirstsetofapair
containsactivitiesfromthefirstBPandthesecondsetofthispaircontainsactivitiesfromthesecond
BP.Formally,analignmentisasetofnotoverlappedmatchespairs(i.e.,correspondences) {(A11, 
A21),(A1.2,A22),...,(A1n,A2n)}.Eachpairdefinesamatch(i.e.,correspondence)betweenasetofactivities,
A1i,fromBP1andasetofactivities,A2i,fromBP2.Twopairs(A1i, A2i)and(A1j,A2j)doesnotoverlap
iffA1i∩ A1j=∅ andA2i∩ A2j=∅ .Acorrespondence(A1i,A2i)betweenasetofactivitiesA1ifrom
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oneBPandasetofactivitiesA2imeansthattheactivitiesA1iandA2irefertothesameactivityinthe
domain.Figure1presentsofanexampleofanalignmentbetweentwoprocessmodels.

Correspondences between the activities are presented using the grey shades. Examples of
correspondenceisbetweentheset{prepare answer, applicant registration, send notification}inthe
processAandtheset{rejectstudents, accept student}inthebusinessprocessB.

The objective of any process model matching technique is to find automatically such
correspondences.

Manyapproacheshavebeenproposedtoachievethisobjective(Goncaloetal.2015;Danieletal.
2017,Xue,2019;Khurrametal.2019).Theproposedapproachesarewidelybasedonacombination
oflexical,syntacticandsemanticsimilaritymetricsproposedindifferentfieldssuchastheNLP(i.e.,
NaturallanguageProcessing)community(Goncaloetal.2015;Danieletal.2017).

Theliteratureshowedthattheseapproachesperformbetterinthecontextofontologymatching
(Euzenat&Shvaiko,2007)wheretheywereproposedfirstandthat theyarelesseffectivewhen
adapted to the context of process model matching (Daniel et al., 2017). Thus matching process
modelsstillsanopenproblemandworkneedstobedonetofindeffectivetechniquesforBPmodels
matching(Goncaloetal.2015;Cayogluetal.2013;Meilickeetal.2017).Thedifficultyiscaused
bythevocabularymismatchbetweenactivitiesinprocessmodelsandthelevelofdetailsofthese
activities.Thismeansthatsimilaractivitiesinbusinessprocessmodelsareoftendescribedusing
differentwordsandwithdifferentlevelofdetails(Weidlichetal.210).Forexample,theactivity
“checkorder”couldberepresentedintheotherBPusingdifferentwordsas“verifyrequest”and
theactivity“informapplicant”couldbedescribedusingthefollowingactivities“sendacceptance
letter,sendrejectletter”.

Figure 1. An example of an alignment
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