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ABSTRACT

Dividingthewebsitepagecontentorwebportalpageintologicalchunksisoneoftheprominent
methodsforbettermanagementofwebsitecontentandforimprovingwebsite’sperformance.While
thisworkswellforpublicwebpagescenarios,personalizedpageshavechallengeswithdynamic
data,datacaching,privacyandsecurityconcernswhichposechallenges increatingandcaching
contentchunks.Webportalshashugedependenceonpersonalizeddata.Inthispapertheauthors
have introduced a novel concept called “personalized content chunk” and “personalized content
spot” thatcanbeused for segregatingandefficientlymanaging thepersonalizedwebscenarios.
Theauthors’experimentsshowthatperformancecanbeimprovedby30%duetothepersonalized
contentchunkframework.
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INTRodUCTIoN

Mostofthemodern-daywebsitesarepersonalizedwhereinthewebsitecontentandfunctionalitywill
berenderedbasedonuserpreferencesandothercontextparameterssuchasaccessdevice,languageand
such.UsersexpectInternet-facingapplicationstoberesponsive,interactivewithoptimalperformance
(Gallettaetal.,2004).ThekeysuccesscriteriaforanInternet-facingwebsitewouldbeitsusability
andperformance(Schmiedletal.,2009).WebarchitectureshouldalsosatisfytheSLAsandquality
attributessuchasextensibility,performance,scalabilityandflexibility(Shivakumar,2014).

In Internet-facing Informationportalsandpublicwebsite scenarios, thewebsitecontent is
mostly stored in contentmanagement system (CMS) andwe can apply the content chunkingor
contentfragmentingconcept.Awebpagecontentcanbelogicallydividedintomodularfragments
(Griffinetal.,2005).Contentchunksareindependentcontentpiecesandrepresentasemanticentity
(Challengeretal.,2005).

Onatypicalwebpage,themarqueeimage,right-handcontentboxescanbecreatedasacontent
chunk.Oncethepagecontentissegregatedintologicalcontentfragments,eachoftheindividual
contentchunkscanbemanaged.Contentchunkscanbeindependentlyauthored,updated,published
andcached.Chunkscanalsobetaggedwithmetadataforeasieridentification.Chunkscanalsobe
cachedindividuallywithuniquecachekeysandthiscanimprovethepageperformance.

Incaseofpersonalizedwebscenario,thepagecontentwoulddependonmanyimplicitlyand
explicitlyspecifiedparameterssuchasuserpreference,userprofileattributes,userdevice,locale,
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securityroles,permissions,location,timeandsuch.Websiteswouldpushtargetedcontent,relevant
adsandeffectiverecommendationsusingpersonalizedweb.Personalizedwebmostlycontainsdynamic
valuesspecificforausergrouporforanindividualuser.Duetoitsdynamicnature,managingthe
contentonapersonalizedwebpageisdifferentthanthatofastaticwebpage.Wecannotstatically
authorapersonalizedcontentchunkasthecontentauthorwouldnotknowofthedynamicvalues
beforehand.Cachingpersonalizedcontenthasitsownsetofchallenges:cachingavariantofcontent
foreachuserwouldquicklybecomeunmanageable.Globalcachingofpersonalizedcontentwould
alsoviolateprivacyandsecurityofindividualusers.

Inthispaper,weintroduceanovelconceptcalled“Personalizedchunk”and“Personalizedcontent
spot”whichbringsthebestofbothworlds:flexibilityandreusabilityofcontentchunkandsecurity/
privacyadherenceofpersonalizationscenarios.

Basedonourexperimentswewereabletoachieveabout30%performanceimprovementthrough
usageofpersonalizedchunkandpersonalizedcontentspot.

PAPeR oRGANIZATIoN

Intheremainingportionsoftheintroductionsectionwewilllookatstateoftheartmethodsalong
with relatedworkand the significanceof thework.Wewill discuss the completedetailsof the
personalizedcontentchunkframework,processsteps,cachingdesigninthe“Method”section.In
“Results”sectionwewilllookatthebenchmarkedresultsofperformancenumbersatvarioususer
loadandcontentmetrics.Finally,wewilldiscussthesignificanceofresults,explanationofthemain
findings,threatstovalidityandfuturescopeofimprovementsin“discussion”section.

Literature Review and Related work
Contentchunkisapredominantthemeinthispaperandwewillbeextendingtheconceptofthe
chunktopersonalizedscenarios.Contentchunkwasproposedforreducingnetworktraffic(Zhang
etal.,2015)andforreducingdownloadtimeinmobiledevice(Jangetal.,2014).Contentchunk
wouldimprovetheperformanceinCDNscenarios(Zhuetal.,2016).Theconceptofchunkingcan
alsobeusedtoremoveduplicates(Griffinetal.2005)andcanbeusedfordevicespecificrendering
andappropriatepositioning(Davisetal.2006).Keywordbasedchunkdetectionisanothertechnique
proposedbyBrodieetal.2004.Chunkingconceptisusedtodifferentiatestaticchunkswithdynamic
chunks(Khaing&Thein2005)andareusedforprefetching(Maghouletal.2008).

For identifyingandcreatingcontentchunks,Ramaswamyetal.,2004proposescachingand
reusabilityasthekeycriteriaandChristosetal.,2004andIoannisetal.,2004proposeuserdriven
personalizationandpage’sinternalstructureforcreatingfragmentsandChan&Woo(1999)proposes
contentsimilarityinasiteforidentifyingcontentchunks.Challengeretal.(2005)andChallengeret
al.(2000)proposeanupdatemechanismfordynamiccontentupdateofcontentchunkandfragment
basedpublishing.

Dynamiccontentcaching(Challengeretal.,1999)andactivecache(Caoetal.,1998)canbe
usedforcachingdynamiccontentchunks.

Contentchunksareusedforperformanceimprovement(Dattaetal.(2002)andforimproving
qualityofserviceindynamiccontent(Mohapatra&Chen(2001).Chunksarealsousedtoimprove
learningonmobiledevices

Asfarascontentcachinggoes,webgraphtechniqueasdiscussedinMohapatra&Chen(2001)
canbeusedforchunkcaching(Brucketal.2012andNagleretal.,2007).
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