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“ AlepEVNON TEXVIKWV OVAAUONG SESOUEVWV OE TIPOAYHATLKO XPOVO HE XPrion
KOTAVEUNUEVWV CUOTNHATWVY ENefepyaoiog powv”’

NepiAnyn

H kAlpakwotpn enegepyacio powv dedopévwy lvat TOAU onpOVTIKY TEXVOAoyla oToug
TOUELG TWV UNNPECLWY Tou Aladiktuou Twv Npayudtwv (10T), TS KowwVIKA G SIKTuwong,
Kol GAAWV TOMEWV TWV NAEKTPOVIKWVY UTNPECLWY, €xovtag mpoodata odnynoeL v
QVATITUEN MLOG VEAC YEVLAG TETOLWV CUOTNUATWY. Z€ aUTH TNV epyacio ebpappolouue
HOVTEPVEG TeEXVOAOYIEC emefepyacioG powv TPOKELWWEVOU VO BEATIWOOUPE TNV
texvoAoyLkn otabuion os dVo epappoyEC mou Bacilovtal 0ToV EVIOTLOUO 0TO GUOLKO
XWPO OF TPAYUATIKO XpOvo: TNV dnuloupyia Tou mpodiA Kivnong Twv EMIOKENMTWY OE
ekBeolakoUC XwpPouc Kat tnv mpoBAedn mapaBiacnc cupdwviwy EMMESOU UTNPEGLAC
OTOV TOMEQ TWV MECWV PalIKNG peTadopdc. MNpokelpévou va e€aodaAiocoue WG Ta
KALLOKWOLOL CUCTAHOTO EMEEEPYATIAC POWV UTTOPOUV VA TIPOCAPLOOTOUV 0€ aANAYEG
ToUu $OPTOU HE QAUTOPOTN TPOCAPUOYN TWV TOPWV TOUG, OF OUTH TNV epyacia
UAOTIOLOUUE £VA UNXOVIOMO HE TOV OTIOLO Ta cuoTHHOTO EMeéepyaciog powv HUmopouv
va KALLakwBOouUv Suvapka akopa KL otav autr n duvatotnta dev unootnplletal ano
Ta (6o Ta cuoTAATA KOL TNV UTTOKELLEVN TTAAThOppa SLaxeiplong mopwv.
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H nmpwtn edpapuoyrn Twv texvoloylwyv eneepyaciag powv dedopévwy o€ cuoTnuata
avaAuong 6e60UEVWY O€ TPAYLATLKO XPOVO £lval 0TNV avamtuén Suvaptkwy podiA tng
OUUTEPLPOPAG TWV ETILOKEMTWY €KOECLOKWY XWPWV ME Bdon tnv kivnon Toug oto
duoko xwpo. H mapovoa epyacia epapudlel texvoloyieg powv dedopévwy yla tTnv
urootNPLEN BewpLwv cuuTEPLDOPAG ATIO TIG KOWVWVLKEG ETILOTAEG KAL YLOL TNV GUAAOYN
mAnpodopiag yla mbava svdladépovia twv xpnotwv. Tétola mpodih umopouv va
XPNolomnonBouv yla TNV mopaywyr TMPOTACEWV YLo TOUG ETLOKETITEG OXETIKA HE TO
ol ekBEpaTa va emokePToUV, TOLO €lvol TO TEPLEXOUEVO TIou Ba evllEdepe
TLEPLOCOTEPO TO XPNOTN 1 yla T oxedlaon MPoownonotnNuéVwY epwtnuatoloyiwv. H
beltepn edappoyr Twv TEXVOAOYLWV EMEEEPYACIOC POWV OE CUOTHMATO OVAAUONG
S5e60UEVWVY OE TIPAYHATIKO XPOVO £lval oTnV ekmaideuon KATAAANAWY LOVTEAWV yLa TNV
npoBAedn oxnNUATWY TOU €ival mBavo va mapaBLdoouv TouG OTOXOUG TIou opileL N
ocupdwvia emumédou UTINPECLAC TOUG KaTa tn Slapkela SpooAoyiou TouG. 2 AUt TV
Epyacio ETEKTEIVOUHUE UTIAPXOUOEG TEXVIKEC TPOPAedng kabBuotépnong HeE TN
Suvatotnta va epappooTtolV PoBAEPELC O TIPAYLOTLIKO XPOVO.

e aut ™V epyacia €€eTAlOUME TIGC KATAAANAEG puBUIOEL cUOTAUATOG yla TNV
ETUTEVEN KALLOKWOLUNG KAl TIPOoApUOOoLUNG avaAluong debopévwy eAéyxovtog tnv
enibpaon Sladopwv TAPOUETPWY OTO OUVOALKO cuoTnua emnefepyaciag powv
6ebopévwy. AKOPO KAl O TEPUTTWOELS TOU N Suvaukn KAlLaKwolotnta &gv
umootnpiletal anod tnv mAatdpoppa enefepyaciog powv, MOPOUCLA{OUUE ML TEXVIKN
TIOU UIopEl val eETUTUXEL 0pL{OVTLA KALLAKWOLLOTNTA UE UKPO XPOVO KN Stabeoipdtntog
KOTA TNV TTPOCOPLOYI).
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“Exploring real-time data analytics using distributed stream-processing systems”

Abstract

Processing high-volume streaming data is an important enabling technology in loT-
driven, social networking, and other e-services, having given rise to a new generation of
stream-processing systems (SPS). In this thesis, we apply modern SPS technologies to
improve the state of the art in two application areas involving real-time position tracking
in physical space: maintaining profiles of visitor movement in exhibit spaces and
predicting service-level objective violations in mass transit systems. To ensure that
scalable SPSs are able to seamlessly adapt to varying levels of load by adjusting their
resources, in this thesis we implement a mechanism by which SPSs can scale dynamically
even when such capability is not natively supported by the SPS and the underlying
resource management platform.

Our first application of SPS technologies to real-time data analytics is on the
development of dynamic behavioral profiles of visitors in exhibit spaces based on their
movements in physical space. While related approaches have been explored in the past,
this thesis applies for the first time stream-processing technologies to materialize
behavioral theories developed in social sciences and to collect richer information about
visitors' interests. Such profiles can be used to produce recommendations for the
visitors about exhibits they should visit, to decide the best content to present to them,
or to design personalized questionnaires. Our second application of SPS technologies to
real-time data analytics is on training appropriate models for predicting mass-transit
vehicles that are likely to violate service-level objectives in their route duration. In this
thesis we extend previous delay prediction techniques with the ability to apply
predictions in a real-time fashion.

In this thesis we also address the necessary tuning and support for scalable, adaptive
data analytics by examining various parameters of the SPS and its ingest engine. Even in
cases where dynamic scaling is not explicitly supported by the SPS platform, we
demonstrate a technique that achieves scale-out with low downtime.



