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“3xediaon Kat avamntuén eviaiov mAaloiov avwvuponoinong, avaivong,
OTTLKOTOLNONG Kal §EpelivoNG HEYAAWV SE50EVWV TaL OTtoiaL avTAouvTol LEoW
Ynoakwv ayopwv dedopévwv”

NepiAnyn

Itn onuepwvi emox mou PBoaoiletal ota debopéva, n avrtaAllayn autwv Tailel
KaBoploTikd poAo otnv kabnuepwvotnta poag. Kabe Yndlakr cuvaAlayn, amnod tnv mo
oAl éw¢ tnv To TepimAokn, amattel aviaAllayy Sebouévwv peTtafl TwWvV
EUMAEKOUEVWV PEPWV. ATIO LOLWTEG KOl ULIKPEG ETILXELPNOELS EWG UEYAAEC ETALPELEG,
opyaviopoU¢ Kot KuBepvroelg Aol anoBnkevouv, emefepyalovtal Kal aviaAAAooouV
6ebopéva. Aut N MPAYUATIKOTNTA, UE TNV TIAPOSO TOu XpOvou, 0dnynoe otn
OUOOWPEUON TEPAOTIWV OYVKWV SeSopéEVwy, yvwoTd Kal w¢ Meydha Asdopéva. Me
™V éAevon twv MeydAwv Asdopévwy, €yve pavepo OTL UTIAPXAV TTOANEG EUKALPLES
ovadopkd PE TNV avAAUCH TOUG Kal OTL T AMOTEAECUATA TETOLWV aVaAUoEwWV Ba
UmopoUoav Vo TIOPEXOUV OTOUG EMEEEPYOOTEG TwWV SeSOPEVWY QUTWV EEALPETIKA
woéAlueg mAnpodopieg (insights). Emiong, peydAn Bonrbsiwa otn PeAtiwon Twv
OTTOTEAECUATWY TETOLWV OVOAUCEWV UMOPEL VO TIPOOHEPEL O EUMAOUTIONOC KAl N
OUOYXETION TWV UTAPXOVIWY, LOLOKTNTWY, OUVOAwvV &edopévwv pe oUVOAQ TIOU
nponABav amnd efwteplkég MNyEC. H amoktnon ouvolwv Sedopévwy HECW TPLTWy,
ATavV KOtA Kavova pla Stadlkaoia Tou  amaltoloe TNV QUECH TPOCEYYLoN
OUYKEKPLUEVWYV KATOXwV dedopevwy. Qotdoo, Ta TeAeutaia Xpovia, Ue Tnv epndavion
Twv PndLakwv ayopwv dedopévwy, auth n katdotoon £xeL apxioel vo aAAALEL.
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Ito npoodato mapeABov, oL avtarlayEg SeSopEVwY IPAYHOTOTIOLOUVTAVY LE EAAXLOTN
€wg KOBOOAOU HEPpLUVA YO TO OMMOPPENTO N TNV TPOOTACIA TWV TPOCWIKWY
debopévwy. Npoodateg vouoBeTikEG e€elifelg, Omwe n vouoBeoia tng Eupwnaikng
‘Evwong yla TNV Mpootacia Twv Mpoowrikwv dedopévwy MKMNA, wbnoav moAAolg
TIAPOXOUG Kal KatavaAwteég MeydaAwv AsSopévwy va avalntioouv AUCELG TOCO yla
TNV MpooTacia Tou amoppnTou 0G0 Kal yLa TNV afloAdynon Twv KvdUVWV amopprtou
TWV ouVvoAwv debopévwy Tou autol Staxelpilovral. Metd amd autég TG e€elifelg,
omotwadnnote dnuoctonoinon Sebopévwv Tpémel va epoapuolel KAmola popdn
Mpooapuoyng Twv Oebopévwv autwv mpwv amd tn dnuoolomoinon, wote va
TPOOTATEVEL TO QmOPPNTO TwV evaioOntwv mAnpodopwwv Twv atdépwv. H
avwvupornoinon 6edopévwy elval éva mapadelypa plag Ttétolag Stadikaoiag
T(POCAPUOYNG KoL TEpAaBAveL TNV adaipeon i Tn LeTATPOT SES0UEVWY, LE TPOTIO
niou Statnpel to anodppnto, e€aodaliloviag £ToL €va OpLOUEVO EMIMESO AVWVUHLAG
oautwv. Mia amdé T¢ mo OUokoleg TTUXEG omolacdnmote  Sladikaoiag
oavwvupomnoinong dedopévwy eival n emniteuén Looppormiag HeTafy TG XPNOLUOTNTAC
Twv Sedopévwy Kol TOU amoppntou. YMO To mplopa autd, epyaAsia avAaAuong
KlvoUVou Kal ovwvupomoinong eival amapaitnta TPoKewévou va auénbel n
guaLoONTomoinon CXETIKA e TouC KvEUVoug amopprtou, kabwg kat va Bonbnbouv
oL eMefepyaoTEC TWV OESOUEVWV AUTWY TOCO OTN CUMUHOPPWON TOUG HE TOUG
KQVOVLOHOUG, 600 Kal otnyv idLa tnv dladikaaoia tng avwvuponoinong twv 6e5ouévwy
QUTWV. Av Kal uTtapxouV kamola epyadeia otn BAloypadia, autd Sev mpoodépouv
€va apKeTA gupl daocpa emAoywv O0cov adopd Toug TUTOUG SeSOUEVWV TIOU
UIopOoUV va avaAUoouV, TV urtoothpLEn mMoAAamAWV dlaotacewv SeSopuévwy, KaBwg
KOLL TNV OTTTIKN €£€EPEVVNON TWV ATIOTEAECUATWY TWV AVOAUCEWV TIoU SLevepyoUvTal.

EKTOC amo ta {NTAMOTO AmopPATOU TwV SE60UEVWV TIOU UTIAPXOUV OXETIKA HE TLG
dnuoolomolnoel kot ouvaAlayeg MeydAlwv AeSopévwy, UTIAPXOUV  E€TLONC
TIPOKANOELG OXETIKA HUE TNV OUCLAOTIKN avaAuor toug. H Omtikry Avaiuon (Visual
Analytics) elval évog Topéag Epeuvag Mou €0TLAEL OTNV TTAPOXH OTTOTEAECLATLKWVY KOl
Sadavwv pebodwv enefepyaociag, omrtikomoinong kol avaAuong peydalou Oykou
6ebopévwy, £T0L WOTE OL AVOAUTEG VO TTOPOUV VA TOUG KOTOVONGOoUV KOAUTEPQA Kal
va e€ayouv mAnpodopieg mou Ba umopovoav va unootnpifouv t ANPn anoddcewv.
2tn BBAloypadia, umtdpxel apKetr MoLKIAl epappoywv OmTkrg AvaAuonc. Avaueoa
OTa KOWVA XOPOKTNPLOTIKA TwV €£POPUOYWV aUTWVY, UTAPXEL N duvatotnta
Snuoupylag TapmAo (dashboards) yia tnv umootnplén tng e€epevivnong MeydAwv
Aebopévwy. Ta TaumAo (dashboards) eivat pia cuAAoyr) OMTIKOTIOLOEWV SESOUEVWV
Kal emloywv ¢ktpapiopatog, oxedlaopéva ya va BonbBouv Toug avaAuTéC PE TNV
avaAuon twv dedouévwy apeéxovtag Toug vayv SLadpacTiko Tpomo ya t Ste€aywyn
™¢. Qotooo, oL MePLooOTEPEG amo TIG Slabéoiueg AUOEL, €Mi TOU TAPOVTOC,
umoAeimovtatl 6oov adopd t™ eupaduvon (drill-down) kat yevikevon (roll-up) Twv
6e6opévwv TIOU OMTIKOTIOLOUVTAL OTO TAumAO. H egpBabuvon ota Sebopéva
avadépetal otn Sladikaocia KATa TNV omoia évag avaAuTAG UMopeL va petaBel amo
pLo opodormoinon deSopévwy g pLa TTILO AeTOpEPT) opadomoinon, EVw N yeVIiKeuon
adopa otn Sepevvnon Twv dedopEVwY o€ oTadLaKA AlYyOTEPO AETITOUEPEG eMinedo.



OuWwG, oL epAPUOYEG TTOPEXOUV AUTHV TN AELTOUPYLKOTNTA LIE TIEPLOPLOUEVO TPOTIO KalL
HOVO O€ OUYKEKPLUEVA Ypadriuata 1 ypadoug, xwpig va Urmopouv va umootnpiéouv
™ O&wadoon Twv evepyelwv NG epPabuvong 1 yevikeuong OTLG UTIOAOUTEG
OTTTLKOTIOL|OELG TOU TOUTTIAO.

H mpotewvopevn pebBodoloyila paG ylo TNV QVILLETWILON Twv TipoavadepBéviwy
INTnUATwY MepAapBAVEL TOV OXESLOOUO KOL TNV AVATTUEN €VOG eviaiou mAaloiou
edapuoywv mou oToxeUOUV OTNV AVAAUOH, OTtTIKOoTolnon Kat e€epelivnon HeEyOAwY
debopévwy, dtaodalilovrag mapaAAnAa tnv aodpalela Kal TNV WBLWTIKOTATA. AUTEG
oL edapuoyég mapéxouv T Suvatotnta avaluong Tou KwdUvou SLappong
MPOOWTILKWY debopévwv Tou umopel va Slappeloouv péoa amd €va oUVoAo
6ebopévwy, kabBwg kal TN Suvatotnta ovwvuponoinong Ttouc. EmutAfov,
SLEUKOAUVOUV TNV OMELKOVION Kal TNV €€epelivnon PeYAAwvV ouvOAwv SedSopévwv
ocuvbualovtag LoLoKTNTa oUVoAa Sedopévwy pPe CUVOAA TIOU QMOKTAONKav amo
ayopég Pnolakwv SeSOUEVWV KAl OMTIKOTMOLWVTAG Ta HECW SLAdPACTIKWY TAUTTIAO.
To TOUMAG QUTA UIMOPOUV VO TPOCAPHUOLOVTOL OTI( QTALTACEL TOU TAALGiou
QVAAuoNG TOU XPRHOTN KoL va TopEXOUV Aettoupyleg eppabuvong 1 yevikeuong Twv
6ebopévwy pe Baon Tov Tumo Twv Sedopévwy UTIO aVAAUOT), ETILTPETIOVTAC £TCL OTOUG
XPNOTEC va evIomioouv Vvéa yvwon tnv omoia Sev Kateiyav mplv avaAloouv Ta
OUYKEKPLUEVO OUVOAD SedopEVwv.
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“Design and development of a unified framework for the anonymization, analysis,
visualization and exploration of big data acquired from digital market places”

Abstract
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In today's data-driven world, data interchange plays a pivotal role in our daily lives.
Every digital transaction, from the simplest to the most complex, requires data
exchanging between the parties involved. From individuals and small businesses to
large corporations, organizations, and governments all store, process and exchange
data. This situation, over time, has led to the accumulation of large volumes of data,
called Big Data. With the emergence of Big Data, it became apparent that there were
numerous opportunities in terms of their analysis and the information results
(insights) of such analyses, which could be highly beneficial to the data processors’
goals. Of great assistance at improving the outcomes of such analyses was also
identified to be the enrichment and correlation of existing internal datasets with
datasets acquired from external sources. Obtaining third-party datasets used to entail
approaching specific data owners directly; however, with the emergence of digital
data market places in recent years, this situation has begun to change.

Until recently, data exchanges were carried out with little to no regard for privacy or
the protection of personal data. Recent legislative developments, such as the
European Union's GDPR data protection laws, have prompted many data providers
and consumers to seek solutions for both protecting individuals' privacy and assessing
the privacy risks of the datasets under their management. Following these
developments, any data disclosure has to employ some form of data sanitization prior
to release, in order to protect the privacy of individuals' sensitive information.
Anonymization of data is an example of such a sanitization process, and it involves the
deduction or transformation of data in a privacy-preserving manner in order to
achieve a certain level of anonymity. One of the most difficult aspects of any
anonymization process is striking a balance between data utility and privacy. Under
that scope, risk analysis and anonymization tools are required in order to increase
awareness of the privacy risks, aid in regulatory compliance, and assist data processors
with the anonymization process. Although there are a few tools reported in literature,
they do not offer a wide range of options in terms of the types of data that can be
analyzed, the support of data multidimensionality, and visual exploration of the risk
analysis results.

Aside from data privacy issues regarding the disclosures and exchanges of Big Data,
there are also challenges over their meaningful analysis. Visual analytics is a research
area that focuses on offering efficient and transparent methods of processing,
visualizing, and analyzing large volumes of data so that analysts may better
understand them and extract insights that could support data-driven decision making.
In the literature, a variety of visual analytics applications are available. Among the
most common features of such applications is the ability to create dashboards in order
to support Big Data exploration. Dashboards are a collection of data visualizations and
filtering options designed to assist analysts and provide an interactive way for them
to conduct their analysis. However, most of the currently available solutions fall short
when it comes to dashboard-wide data exploration through drill-down or roll-up
analysis. Data drill-down refers to the process by which an analyst can shift from a
grouping of data to a more detailed and granular group of data, whereas roll-up refers
to investigating data in progressively less detailed levels. The applications offering this
functionality only provide it in a limited fashion and for specific charts or graphs,



without being able to support propagation of the drilling or rolling actions to the rest
of the dashboard's visualizations.

Our proposed methodology for dealing with the aforementioned issues involves the
design and development of a unified framework of applications aimed at the analysis,
visualization, and exploration of big data, while ensuring security and privacy. These
applications provide the ability to analyze the risk of leaking personal data that may
pass through a set of data, and also the ability to anonymize them. Furthermore, they
facilitate the visualization and exploration of large datasets by combining previously
owned datasets with those obtained from digital data marketplaces and displaying
them through interactive dashboards. These dashboards can be adapted to the user
requirements and provide data-drilling functionalities based on the type of data under
analysis, thus allowing users to gain new insights that they could not have gained
otherwise.



