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NEPINAHWH

Mmpootd otnv paydaia €€EAEN TwV KOWWVIKWV SIKTUWV TIOU BLWVOUNE TNV TeAeutaia
Sekaetia Kat g adlapdloPATNTNG EMKPATNONG TOUC AVAUECA OTO SLOPOPETIKA HECQ
ETUKOLVWVLAC, TO TPOPANUA TNC avakTnong wdEALUNg Anpodoplag amnod Stahoyikd Sedopéva
gival Twpa Lo kplowo ano moté. MéxpL mpoodata, oL TPOKANCELC TTOU cuVOSeUOVTAV LIE TO
OUYKEKPLUEVO TPOPANUA avtipetwrilovtoy w¢ éva emutAéov medio edpappoyng twv
UTTOAOYLOTIKWYV HOVTEAWV TIoU €XoUV avamtuxBel og Topelg 6w autdv Tou ZNACGLOAOYIKOU
lotoU, tng Avaktnong MAnpodopiag tng EE6puEnc AeSopévwy KA. MapoAa auTd, UTTAPXOUV
KAToleG TANPOGOPLAKEG OAVAYKEC TIOU O)eTilovtal pe To TPOPANUA tng avalntnong



mAnpodopiag o SLAAOYOUCG, OL OTIOLEC €lval KOLWVEG yla OAOUC TOUC TUTIOUG SLOAGYwV,
ave€apTATWG Tou UPUTEPOU TTAALGIOU TOUG ] TOU OTOXOU TIOU UIOPEL val €Xouv, TIX. TIOU
adopouv tn Soun Twv SLadopeTIKwY amOPEWV Kal TwV TIOAVWY CUCXETIOEWV HETAEY TOUG,
oL omoieg¢ Ba pmopovcav va otabouv cav pia aveEdptntn meploxn TPoG UeAETn. H
OMOUOVWON AUTWV TWV OVAyKWV Kol N €vtaé Toug otov TPooSloplopo Uiag TUTILKAG
VAwooag, n omoia Ba €xel oxedlaotel QMOKAELOTIKA yU aUTO TO OKOTO, OTOTEAEl pia
£PEVVNTIKN KatewBuvaon, n omoia €xel LEXPL Twpa LeAeTNOel eAdyloTa.

MapaklvoUpevol amd authy tMv EMewpn, o aut) TtV €pyacia mMapoucld{oUUE TNV
ArgQL(Mwooa Emepwtioswy Emyelpnuoatodoyiag), pia upnAol enmumédou, SnAwtikn yAwooa
yla TNV UToBoAn epwtnUatwyv oe Slahoyikd dedopéva. H ArgQL mpoodEpel pia amhn kat
oXeTlopevn pe SlaAdyoug opoloyia yla TV ouvTagn EpWTNUATWY OTO CUYKEKPLUEVO TOUEQ,
To omola, HPE TIC UTIAPXOUOEC YAWOOEC EMEPWTNOEWV, Ba NTav apketd SUOKoAo va
ekppaotolv. H Bewpla mou BepeAlwvel to poviélo Sedopévwy uloBetel kamola anod to
ETUKPOTECTEPA ONUACLOAOYLKA LOVTEAQ, TIOU £XOUV OPLOTEL OTNV TTEPLOYXN TNG YTIOAOYLOTIKAG
Eruelpnuatoloyiag. Zuvenwc, ta dedopéva ota onoia aneuBuvetal n y\wooo amotehouvrtot
amno ypadoug SLoouvleSeuévwv Kal SoUNUEVWVY ETIXEPNUATWY Kal n ArgQL &ivel
duvatotnta tng mAonynong o Tétoloug ypddouc. Mapouotdloupe AOUTOV TIC TUTILKEG
npodlaypad£g TG yA\waooag, ol omoieg mepAaBAVOUV TOV 0PLOUO TWV BACIKWY TNG SOUWVY,
TO OUVTOKTIKO TNn¢ KoBwg e€miong KoL TOo OnUOCLOAOYLKO HOVTEAO, BACeL TOUu omoiou
kaBopiletal n amotiunon Twv SOUWV AUTWV LIE OTOLXELD TOU HOVTEAOU SedopEvVwy.

AkoAoUBwg, mpoteivoupe pia pebodoloyia yia tn petadpaon g ArgQl oe GAAeG YAWOOEG,
KoL OUYKEKPLUEVA, Selxvoupe tnv Tepimtwon tng RDF (Mwooca Neplypadng Mnywv) Kot tng
ouoxetllOMeVNG UE auThV YAwaoooag enepwtioswy, SPARQL. Mpog auth tnv kotevBuvaon,
opiloupe €va RDF oxrjpa to omoio Baoiletal oto evvoloAdoyilkd poviélo thg oviohoyiag AlF
KOl TTOLPOUGCLALOUHE TNV avTloToixlon PeTaél auTAg TNG avVamapAoTacnG Kol ToU SIKoU Hag
povtélou Oebopévwy. 3tn ouvéxela, xtiloupe tn Swadlkaoia tNg HeTAdpOONG TWV
EMEPWTNOEWY, WG £va OUVOAO KavOvwv TIoU opilouv TV avtlotowia HETAly Twv
Stadopetikwv dopwv TNG ArgQL Kal Twv avtiotolywv potifwv ypddou otnv SPARQL. Ou
L8LOTNTEG TNCG 0pBOTNTACG KoL MANPOTNTAS TNG Sladikaaoiag, emaAnBelovtal amodelkviovtag
™V Looduvapia HeTafl TwV amoTeAeoUATWY yia Kabepia anod tig dUo yAwoosg, avodopikd
KOL € TNV TUTIKN onuocloAloyiag toug. Mapd tnv opBoTnTa TWV KAVOVWY HETAdpAcNS, n
oKkpLPAC edapuoyr toug odnyet oe un BEATLIOTEG eMepwTNOELS. M auTd To AOYO, MAVW OE AUTN
™ pebodoloyia, MPoTelVOULE KATTOLEG BEATLOTOTIOLOELG, OL OTIOLEG EMITUYXAVOUV LLKPOTEPQ
O€ UNKOG KAL KAT' EMEKTAON TILO ATIOSOTIKA EPWTAMATO. AVASELKVUOUUE QKOO TNV TIPAKTLKH
mAeupa tn¢ ArgQL vlomolwvtag th YAwooa Kat Sivovtag Tng tTn Suvatotnta va ekteleital o
TPAYHOTIKEG OUAAOYEG dedopévwy. ETal, éva amnd ta amoteAéopata authg TG SOUAELAG, eival
plo epoppoyn Tou LoToL, 0TV omolia Prnopsl onoloodnmote vo SOKIUAoEL va TPEEEL Ta SLKA
ToU gpwtnpata. TENOC, SLe€AyoUE Hia TIEPOUATIKA LEAETH, TPOKELUEVOU VA OELOAOYI|COUUE
NV anodoon TwV EMEPWTNCEWV KATW T SLoPOPETIKEC TTAPAUETPOUC EKTEAEDNC.

ErupAénwv: Kabnyntng, Anuntplog MAe€ouodkng



ABSTRACT

In light of the rapid evolution of social media that we experience over the past decade, and
their establishment as one of the main means of communication and dialogical exchange, the
problem of extracting meaningful information from data residing in human dialogues is now
more crucial than ever. Until recently, the challenges associated with this problem were being
addressed as an application domain for the computational models of fields like the Semantic
Web, Information Retrieval, Data Mining etc. However, there are some information
requirements when searching in dialogues which are quite specific and common for all types
of dialogues, regardless of their context or goal, e.g. concerning the structure of the different
opinions and the correlations among them, which could stand as an autonomous area to
study. Isolating those requirements and bringing them together in the specification of a formal
language, designed exclusively for this purpose, is a research direction which has been given
less attention.

Incited by this deficiency, in this thesis we introduce ArgQL (Argumentation Query Language),
a high-level declarative language for querying dialogical data. ArgQL provides a simple and
dialogue-related terminology to write queries in the domain, which in existing query
languages would be quite difficult to express. The theory that founds the data model adopts
some of the most prevailing semantics in the area of Computational Argumentation. As a
result, the target data consist of graphs of interconnected, structured arguments and ArgQL
allows for the navigation across such graphs. We present the formal specification of the
language, including the definition of its main constructs, the concrete syntax, as well as the
semantics that determine the evaluation of those constructs against the data model.

Subsequently, we propose a methodology to translate ArgQL into other languages and in
particular we show the case of RDF and its associated query language, SPARQL. To this end,
we define an RDF scheme based on the AIF conceptualization and we formalize the mappings
between this and our data model. We then build the process of query translation, as a set of
rules that define the correspondence between the different ArgQL constructs and the
respective SPARQL graph patterns. The soundness and completeness of the process is verified
by proving the equivalence between the matching data for each of these two languages, with
respect to their formal semantics. Although correct, the conformation to the precise definition
of the translation rules results to non-optimal queries. Therefore, on top of this methodology,
we propose some optimization, that succeeds shorter and by extension more efficient
gueries. We also give prominence to the practical side of ArgQL and we implement the
language, allowing for its execution on real data-sets. Thus, one of the outcomes of this work
was an online query endpoint, where someone can test his own queries. Finally, we conduct
an experimental study to evaluate the query performance under different execution
parameters.
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