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ABSTRACT

Thecurrentnewsinformationfromdifferentmediawebsiteshasposedaseriousproblem(i.e.,itis
verydifficulttoobtainthesatisfactorynewscontentfromthemeasureddatainformation).There
havebeensomeresearchesonnewsrecommendationtoimprovetheexperienceofusers.Inspiteof
this,theyalwaysneedfurtherimprovement.Therefore,thispaperstudiesknowledgegraphandgraph
neuralnetwork(GNN)-basednewsrecommendationalgorithmwithedgecomputingconsideration.
Atfirst,theknowledgegraphisusedfortheknowledgeextraction.Then,GNNisusedtotrainthe
extractedfeaturestocompletethenewsrecommendationalgorithm.Finally,theedgecomputingis
usedtooffloadhighvolumesoftraffictotheedgeserverforthenewsrecommendationcomputation.
Comparedwith twobaselines, theproposed algorithm ismore efficient, increasing accuracyby
2.73%and9.94%,respectively,anddecreasingresponsetimeby84.27%and87.58%,respectively.
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1. INTRoDUCTIoN

WiththerapiddevelopmentofmobileInternet(Nguyenetal.,2020)andInternetofthings(Kamilaris
&Pitsillides,2016),moreandmorepeopleareinclinedtoenjoytheservicesofnewsrecommendation.
Accordingtotheworldeconomicreport,thenumberofnewsusersisexpectedtoreach5.63billion
by2022,andaccountsfor77percentoftheworld’spopulation.Inotherwords,thenewsdatasize
couldbecountedinPBunit.Undersuchsituation,itisconsiderablydifficultforuserstoobtainthe
satisfactorynewscontents,andthustheexperiencequalityofusersisverybad.Inordertoeliminate
suchnegativeeffectsgeneratedfromtheunmatchedandredundantnews,therearealotsofscholars
especiallyincludingsomebigcompanieswithnewsbusiness(suchasByteDance,YouTube)taking
partinginthestudyofnewsrecommendationalgorithm(Fengetal.,2020).Itisobviousthat,the
purposeofthemistohelpusersobtaintheinterestednewscontentsasquicklyaspossibleandfurther
improvetheexperiencequalityofusersbyusingtherelatedrecommendationtechniques.

Tothebestofourknowledge,thecurrentrecommendationtechniquesareusuallydividedinto
threecategories,i.e.,traditionalrecommendationalgorithm(e.g.,collaborativefiltering(Donget
al.,2016) (Aljunid&Huchaiah,2020)),knowledgegraph-based recommendationalgorithmand
deep learning-based recommendation algorithm. The traditional recommendation algorithm has
twoconspicuouslimitations(Li&Wang,2020).Ononehand,whennewusersareadded,thecold
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startproblemeasilyhappens.Ontheotherhand,theusersdataisperhapssparseandtheover-fitting
problemiseasilyemerged.Theknowledgegraph-basedrecommendationalgorithmcanovercome
theabovementionedproblemsandbringsaboutaccuracy,diversityandinterpretabilityfornews
recommendationbyusingthestrongrelationabilityandrichsemanticfeatures(Kulkarni&Rodd,
2020).Inspitethis,theknowledgegraphlacksofthetrainingabilityandfailstoobtaintheefficient
recommendationresults.Onthecontrary,thedeeplearninghastheinherentlearningabilitybasedon
theextractedfeaturestofurtherexploitusersbehaviorsandcompletetheefficienttraining(Shambour,
2021).Byconsideringtheiradvantages,thispaperwillproposeanewsrecommendationalgorithm
basedonknowledgegraphanddeeplearning.Forthedeeplearningforrecommendationalgorithm,
itusuallyadoptssomeneuralnetworktodothedatatraining,suchasconvolutionalneuralnetwork
(CNN)(Huetal.,2019)andgraphneuralnetwork(GNN)(Wangetal.,2019).ComparedwithCNN,
GNNhasmoreobviousadvantagesintermsofnewsrecommendation.Tobespecific,GNN-based
newsrecommendationalgorithmcanintegratebrowsehistoryandbrowseorderofuserstoprovide
moreaccuraterecommendation.Therefore,inthispaper,weconsiderGNNasthecorepartofdeep
learning-basednewsrecommendationalgorithm.

However,thecomputationoverheadofnewsrecommendationalgorithmisveryhigh.Inaddition,
thewholerequestsmodeisusuallydistributedratherthancentralized;undersuchmode,ifallrequests
aresubmittedtoacenterserverfortherecommendationcomputation,itwillconsumeagreatmass
oftime,whichaffectstherecommendationefficiency.Tothisend,thispaperplanstousetheedge
computing(Xiaetal.,2021)(Mansouri&Babar,2021)architecturetohelpoffloadthecomplex
recommendationtaskstotheedgeserversforthenewsrecommendationcomputation.

With the above considerations, this paper studies knowledge graph and GNN based news
recommendation algorithm with edge computing support, called KGE, and the involved major
contributionsaresummarizedasfollows.

(1) AsystemframeworkofKGEispresented,tothebestofourknowledge,itisthefirstproposal.
(2) ArecommendationalgorithmbasedonknowledgegraphandGNNisproposed,whereknowledge

graphisusedfortheknowledgefeatureextractionandGNNisusedforthefeaturetraining.
(3) A edge computing scheduling strategy with two metrics is devised to offload the complex

recommendationtasks.
(4) Someexperimentsincludingaccuracyrate,responsetimeandexperiencequalityaretestedto

provetheefficiencyofKGE.

Therestpaperisorganizedasfollows.Section2reviewstherelatedwork.Section3presentsthe
systemframework.TherecommendationalgorithmisproposedinSection4.InSection5,anedge
computingschedulingstrategyisdevisedtooptimizethenewsrecommendationalgorithm.Section
6reportstheexperimentalresults.Finally,Section7concludesthispaper.

2. RELATED WoRK

Thereareanumberofproposalsonnewsrecommendation.Forexample,in(Hanetal.,2015),a
personalizednewsrecommendationalgorithmwasproposedthroughtheanalysisofusersinterests,
wherethecollaborativefilteringalgorithmwasusedtoimprovetheassociationrules.In(Kumaret
al.,2017),arecommendationmodelwhichusedsemanticsimularitybetweenwordsasinputtoa
3DCNNwasproposedtoextractthetemporalnewsreadingpatternofusers.Itimprovedthequality
ofrecommendationinturn.In(Wangetal.,2018),adeepknowledge-awarenetworkthatincorporated
knowledge graph representation was devised for news recommendation. It was a content-based
deeprecommendationframeworkforclick-throughrateprediction.Inparticular,itskeycomponent
wasamulti-channelandword-entity-alignedknowledge-awareCNNbyfusingsemantic-leveland
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