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“ AugNTIKNA OMOTIKNON CUVEXWV AVAAUTIKWV EMEPWTACEWV BACL{OMEVOL OE [
YAwooa enepwtrioewv uPnAov srunédouv ”

H dwadikacia avaluoncg deSopévwy €xel AABEL onUAVTLKA TTPOOOXN Ta TEAEUTALA XPOVLd
KaBwg tepAoTieg moooTNTEG Sedopévwy mapdyovtal kabBnuepva ano dtddopeg nnyec. H
avAaAuon auTwv Twv tepactiwy dedopévwy amotelet éva evdladépov aAAd kat SUoKoAo
€PYO KoL amaltel Veeg popdEg emefepyaciag wote va eivat epiktr n Andn anodpacswy, n
avakaAun yvwoewv Kal n BeAtiwon twv Stadikaotwv. EMUTAéov, EKTOC amO TOV CUVEXWG
QUEAVOUEVO OYKO TOUC, Ta cUVOAQ Sedopévwv aAAALOUV CUVEXWC, KOL WG EK TOUTOU, T
OTOTEAECLOTO OE€ OUVEXOUEVO EPWTNUATA TIPETEL VA EVNUEPWVOVTIAL O CUVIOMQ
XPOVIKA SlactApata. X OUTA TNV €pyacia, OVTIUETWIIOUME TO TPOPANUA TNG
QUITOTILNONG CUVEXWV EPWTNUATWY O HEYAAEG POEC Sebopévwy TTou aAAGlouv cuxva.
Mpog autn tnv KatevBuvaon, voBetol e TNV HIFUN, pa yAwooa epwtnuatwyv vPniol
ETUMESOU, TIOU MIPOTELVETAL YLOL TNV EKPPACH AVAAUTIKWY EPWTNHUATWY O PEYAAX CUVOAQ



6ebopévwy. H HIFUN mpoodépel éva cadr Staxwplopd HeTafl TOU £VVOLOAOYLKOU
ETWNESOUL, OTIOU TA AVAAUTIKA EpWTraTa opilovtal avetaptnta amno tn ¢uon kot tn B€on
Twv Oebopévwy, Kol To GUOIKO eMimMedo OMOU TA EPWTAMOTO QUTA OQTTOTLLWVTAL,
ekppalovtag ta eite wg MapReduce dladikaoieg eite wg SQL epwtrpata untootnpilovrag
€10l dladopetikoug Tumoug dedopévwy. Xpnaoomowwvtag tn HIFUN, oxedlaloupe Evav
OAyOpLOUO yLa TNV AUENTIKN AMOTIHNON CUVEXWY EPWTNMATWY, enefepyalovtag HOvo To
To mpoodato SlapEPLopa SESOUEVWV KOl EKUETOAAEUOUEVOL TIC OGN UTIOAOYLOUEVEC
mAnpodopleg, xwplc va amalteltal n anoTipnon Tou EPWTAMOTOC TTAVW ard To MANPES
ouvolo Sedopévwy. ITn OUVEXELD, HETAdPAlOUUE TOV YEVIKO aAyoplBuo oe SQL kat
MapReduce xpnotwuomnowwvtag to SPARK, ekpetalevovtag tig pebddoug emaveyypadng
EPWTNUATWY Ttou Ttapéxovtat amno tn HIFUN. Xpnolgomnolwvtag éva ouVOETIKO GUVOAO
6e60UEVWY, ETILOELKVUOUHE TNV QMOTEAECUATIKOTNTA TNG TIPOCEYYLONG MOG OTNV ETITEVEN
NG amodoong aAmoTiHnong TNG emepwtnong. TEAOC, amoSelkvUOUUE OTL ULOBETWVTAG TIC
enmionueg HeBOdoug emaveyypadnc enepwtioewv tng HIFUN, emituyxavoupe tnv
TIEPALTEPW HELWON TOU UTOAOYLOTIKOU KOOTOUuG, TpooBétovtag aAlo €va emimedo
BeAtlotonoinong Twv EpWTNUATWY 0TV UAOTIOINON UOG.
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ABSTRACT

Data analytics have received a significant attention in recent years, as huge amounts of
data is generated each day from various sources. Analysis of these massive data poses an



interesting but challenging task and requires new forms of processing to enable enhanced
decision making, insight discovery and process optimization. In addition, besides their
ever increasing volume, data sets change frequently, and as such, results to continuous
gueries have to be updated at short intervals. In this thesis, we address the problem of
evaluating continuous queries over big data streams that are frequently updated. To this
end, we adopt HIFUN, a high-level query language, proposed for expressing analytic
gueries over big data sets. HIFUN offers a clear separation between the conceptual layer,
where analytic queries are defined independently of the nature and location of data, and
the physical layer where queries are evaluated, by encoding them as map-reduce jobs or
as SQL group-by queries, thus supporting different types of data set formats. Using HIFUN,
we design an algorithm for incremental evaluation of continuous queries, processing only
the most recent data batch, and exploiting already computed information, without
requiring the evaluation of the query over the complete data set. Subsequently, we
translate the generic algorithm to both SQL and MapReduce using SPARK, exploiting the
qguery rewriting methods provided by HIFUN. Using a synthetic data set, we demonstrate
the effectiveness of our approach in achieving query answering efficiency. Finally, we
show that by exploiting the formal query rewriting methods of HIFUN, we can further
reduce the computational cost, adding another layer of query optimization in our
implementation.



