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ABSTRACT

Traditionalinformationsearchapproachesdonotexplicitlycapturethemeaningofakeywordquery,
butprovideagoodwayfortheusertoexpresshisorherinformationneedsbasedonthekeywords.
Inprinciple,semanticsearchaimstoproducebetterresultsthantraditionalkeywordsearch,butits
progressionhasretardedbecauseoftothecomplexityofthequerylanguages.Inthisarticle,the
authorspresentanapproachtoadaptkeywordqueriestoqueryingthesemanticwebbasedonsemantic
annotations: theapproachautomaticallyconstruct structured formalqueries fromkeywords.The
authorsproposeanewprocesswheretheyintroduceanovelcontext-basedqueryautocompletion
feature tohelp theusers toconstruct theirkeywordsquerybysuggestingqueriesgivenprefixes.
Theyalsoaddresstheproblemofcontext-basedgeneratingformalqueriesbyexploitinguser’squery
history,wherepreviousqueriescanbeusedascontextualinformationforgeneratinganewquery.
Withthefirsttests,theauthors’approachachievedencouragingresults.
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1. INTRodUCTIoN

Traditionalinformationsearchapproachesdonotexplicitlycapturethemeaningofakeywordquery,
butprovideagoodwayfortheusertoexpresshisorherinformationneedsbasedonthekeywords.
Semanticsearchthroughtheexploitationofsemanticannotationshasbecomeahighlyexploredway
andaimstoproducebetterresultsthantraditionalkeywordresearch.Currently,thereisbillionsof
RDF1tripletsstoredinmultipleWebdatasourcesfromdifferentdomainsconnectedbymillionsof
RDFlinks.Thisevolutionallowsuserstoexpressmorecomplexinformationneeds.However,the
progressofsemanticresearchhasbeenretardedbecauseoftothecomplexityofquerylanguages
e.g.SPARQL2).However, forusers touse thesequery languages, theymustmaster thecomplex
representationofformallogicandbefamiliarwiththestructureandcontentoftheunderlyingontology.
Thiscreatesanobstaclebetweensemanticsearchandendusers.Therefore,itisimportanttoallow
userstoperformsemanticsearchessimplybyenteringkeywordqueries.Toadaptkeywordqueryto
semanticsearch,thefollowingobstaclescanbeovercome:(1)Vocabularylag:Traditionalwebusers
usuallyhavenoknowledgeaboutthecontentandstructureoftheKB(Annotationsandunderlying
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ontologies),(2)Absenceofrelations:relationsbetweenKBresourcesmustbeexplicitlyformulated
insemanticqueries,whichoftenarenotstatedinuser’skeywordqueries.

Toovercometheobstaclesmentionedabove,varioussolutionsonthetranslationofkeyword
queriesintosemanticquerieshavebeenproposed(Royoetal.,2005;Bernsteinetal.,2005;Stojanovic
etal.,2003;Bobed&Mena,2016).Graphicalbasedsearch(Athanasisetal.,2004;Leietal.,2006;
Kandoganetal.,2006;Lietal.,2007;Tranetal.,2007)alsocontributesinthiswaytocreategraph
queriesbyexploitingandbrowsingontology.Otherrelevantworksinsomecontextare(Tranetal.,
2011;Wangetal.,2008;Zhouetal.,2007).Inthesesystems,thequeriesaregeneratedfromtheall
thepathsderivedfromanRDFgraph.Inthesamecontext,othermorerelevantsystems(Tranetal.,
2009;Fuetal.,2011;Teng&Zhu,2015;Leetal.,2014;Latrecheetal.,2009)havebeenrealized,
whereauthorspresent,keywordsearchapproacheson theRDFdatagraph. In theseapproaches,
thegeneralprocessofconstructingformalrequestsconsistsofthefollowingphases:(1)Keywords
tosemanticentities(elementsdefinedinKB)mapping;(2)Constructingquerygraphsconnecting
previouslydetectedelementsbyexploringtheKB;(3)rankingtheconstructedqueries;

Eachapproachhasfocusedononeormorestepsofthisprocess.
Inthesystemsdiscussedabove,inparticular,systemsforkeywordsearchonRDFdatagraph,it

isobservedthat:(1)theendusersexpresstheirneedforinformationintuitively,withouthavingprior
knowledgeofvocabulary,knowledgerepresentationformalismorthequerylanguageused;(2)users
finditdifficulttocorrectlyformulatetheirkeywordquerywhichsatisfiestheirinformationneeds.
Then,itisimportanttoincorporatetechniquesthathelpuserstoformulatecorrectlytheirkeyword
queries;(3)Somequeriesaremoreambiguousthanothers;whichimpliesthatforagivenkeyword
query amultitudeof formalqueries aregenerated, it is thereforenecessary topropose effective
techniquesforsolvingthistypeofproblem;(4)thecalculationofallpossiblecombinationsofkeyword
interpretations,greatlyincreasesthetimecomplexityoftheexplorationalgorithms;(5)mostofthese
approachesproducemostpopularqueryinterpretations,butmaynotbedesiredbytheuser.

Allthesedifficultiescontributetoreducingtheperformanceofthesesystems.Then,facedwith
thesedifficulties,weproposeournovelapproach,whichcanautomaticallygeneratecontext-aware
formalqueriesfromkeywordqueriesonthegraph-structureddata,andparticularlyRDFdatamodel,by
exploitinginformationfromauser’squeryhistory,inordertoallowusersaccustomedtoformulating
keywordqueriestomakesemanticsearchestransparentlyonthebasisofsemanticannotations.

Wearemakingthefollowingcontributionstomeetthesechallenges:

1. Introduceournovelprocess,whichcancontext-basedgenerationofformalqueriesfromkeyword
queriesonthegraph-structureddata.Thistaskrequiresthefollowingsteps:(1)context-based
queryauto-completion; (2)Top-kquerygraphsconstruction; (3)querygraphsmapping; (4)
weightingmodel(updatescores).

2. Introduceandformalizenovelcontext-basedqueryautocompletion(QAC)functionality.QACto
helpsusertoconstructhiskeywordsquery(setsofterms)bysuggestingqueriesgivenprefixes.
Givenaprefix,possiblequerycompletionsarerankedaccordingtoapredefinedcriterion,and
thensomeofthemarereturnedtotheuser.

3. Exploituser’spreviousqueriesbyusingthemascontextualinformationtogenerateanewquery.
4. Designandimplementanefficientgraphexplorationalgorithmthatenhancesexistingalgorithms.
5. Presentacompleteevaluationanddemonstratethatourapproachproducesbetterresultsthan

thoseofthestate-of-the-art.

Therestofthispaperisorganizedasfollows:InSection2definestheproblemofformalqueries
construction.Wethendiscussspecificaspectsofdataandqueryprocessinginmoredetailinsection3.
Insection4wedetailcontext-basedqueryauto-completions,formalqueriesconstructioninsection5,
andweightingmodelinSection6.ImplementationandexperimentalresultsarepresentedinSection
7,adiscussionofrelatedworkinSection8.Weconcludeandfutureworkinthelastsection.



 

 

19 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/article/interrogation-based-on-semantic-

annotations/189212

Related Content

The Impact of Electronic Human Resource Management (E-HRM) Strategies

on Organizational Innovation by Knowledge Repository as Mediating Role
Aysar Mohammad Khashman (2019). International Journal of Web Portals (pp. 19-

38).

www.irma-international.org/article/the-impact-of-electronic-human-resource-management-e-hrm-

strategies-on-organizational-innovation-by-knowledge-repository-as-mediating-role/219273

A Case Study of an Integrated University Portal
Tracy R. Stewart (2007). Encyclopedia of Portal Technologies and Applications (pp.

114-117).

www.irma-international.org/chapter/case-study-integrated-university-portal/17854

Lotus Workforce Management: Streamlining Human Resource Management
Jerh. O’Connor, Ronan Daltonand Don Naro (2012). Enhancing Enterprise and

Service-Oriented Architectures with Advanced Web Portal Technologies (pp. 22-36).

www.irma-international.org/chapter/lotus-workforce-management/63942

Service Oriented Architecture Conceptual Landscape: PART II
Ed Young (2009). International Journal of Web Portals (pp. 15-43).

www.irma-international.org/article/service-oriented-architecture-conceptual-landscape/34099

An Empirical Evaluation of Adoption and Diffusion of New ICTs for

Knowledge Sharing in IT Organizations
Srinivasan Vaidyanathanand Sudarsanam S. Kidambi (2018). International Journal of

Web Portals (pp. 1-14).

www.irma-international.org/article/an-empirical-evaluation-of-adoption-and-diffusion-of-new-icts-

for-knowledge-sharing-in-it-organizations/198440

http://www.igi-global.com/article/interrogation-based-on-semantic-annotations/189212
http://www.igi-global.com/article/interrogation-based-on-semantic-annotations/189212
http://www.igi-global.com/article/interrogation-based-on-semantic-annotations/189212
http://www.irma-international.org/article/the-impact-of-electronic-human-resource-management-e-hrm-strategies-on-organizational-innovation-by-knowledge-repository-as-mediating-role/219273
http://www.irma-international.org/article/the-impact-of-electronic-human-resource-management-e-hrm-strategies-on-organizational-innovation-by-knowledge-repository-as-mediating-role/219273
http://www.irma-international.org/chapter/case-study-integrated-university-portal/17854
http://www.irma-international.org/chapter/lotus-workforce-management/63942
http://www.irma-international.org/article/service-oriented-architecture-conceptual-landscape/34099
http://www.irma-international.org/article/an-empirical-evaluation-of-adoption-and-diffusion-of-new-icts-for-knowledge-sharing-in-it-organizations/198440
http://www.irma-international.org/article/an-empirical-evaluation-of-adoption-and-diffusion-of-new-icts-for-knowledge-sharing-in-it-organizations/198440

