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Fastandaccuratemeasurementsindatastreams

WiththesupportbytheNationalNaturalScienceFoundationofChina,theresearchteamdirectedby
Dr．Yang Tong (杨 仝 )atthe Schoolof Electronics Engineering and Computer Science,Peking
University,recentlyproposedseveralnovelsketchingtechniquesfordatastreams,whichwerepublished
onconferencesofSIGCOMM􀆳１８,SIGMOD􀆳１８,andSIGKDD􀆳１８．

Indatastreamapplications,accurateandfastmeasurementandminingarefundamentalcomponents,
whichprovidevariousvaluableinformation．Recently,sketchＧbasedapproacheshavebeenconsideredas
thebestchoiceforthesetasks．PreviousstudiesmainlyfocusonagoodtradeＧoffamongaccuracy,speed
andmemoryusageforonespecificmeasurementorminingtask．Yang􀆳steamfocusesonmultipletasks
whileachievinghighaccuracy,highspeed,andhighmemoryefficiency．

Alloftheirresearchisbasedonakeyobservation:theseparationofhotitemsandcolditemscan
improvetimeandspaceefficiency,asmostoftherealdatastreamsarehighlyskewed．Thismeansthat
mostoftheitemsareunpopular(calledcolditems),whileafewitemsareverypopular(calledhotitems)．
Theseparationhastwoadvantages．Ontheonehand,realworldapplicationshavedifferentrequirements
forhotitemsandcolditems,soitisnaturaltoseparatethem．Ontheotherhand,hotitemsandcolditems
influenceeachotherintraditionalsketches,whichleadstoapooraccuracyforbothofthem．Thekey
challengeishowtoseparatethemaccuratelyandefficiently．InElasticSketch,theykeephotitemsand
allowanitemtoevictacurrenthotitembyvoting．InColdFilter,theyuseaoneＧdirectionfiltertostore
colditems,andletonlyhotitemsenterthesecondstage．InHeavyGuradian,theykeepandguardhot
itemsbyexponentialdecay．

Theirworkprovideslightweightapproachesformeasurementandminingtasksindatastreams,andhas
beenimplementedonadvanceddevicessuchasP４switchesandFPGA,whichissignificantforfuture
largerandfasterdatastreamapplications．

Figure　BasicstructuresofHeavyGuardian(a),ColdFilter(b),andElasticSketch(c)．


