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“ Avalntnon péow Né§ewv-KAewdiwv eni RDF Asdopévwv Xpnotponowwvtag Eyypado-
KEVTPLKA Zuotipata Avaktnong MAnpodopiwv”

NEPINAHWH

Yrapyouv xALadeg ouvola dedopévwv mou dnpoactevovtol cUUPWVA LE TIG OPXEG TWV
Juvdebepévwy Asdopévwy (Linked Data) kat tou ZnpactoAoyikou lotou (Semantic Web).
MoA\G amod autd, ovtag opyavwuéva oe RDF, Bplokovtal ite oe NVwolakéG BAoELg
avolktoU Topéa (m.x. DBpedia, Wikidata) eite o cuA\oyég kKAelotou topa (m.x. DrugBank,
MarineTLO) kat n e€epelivnor] Toug eival ePIKTH HOVO PHECW CUOTNUATWY TTAORYNONG KOl
Sopnuévwy yAwoowv onmwg n SPARQL. QOTO0O0, OL TEXVIKEG QUTEC elval OUVOETEC,
otepouvtal gveAfiag kal ouvnBwg amaltolv amod KATOLoV yvwaon tn¢ ovioAoyiag mou
neplypadel ta dedopéva. AuTto €XEL WG ATOTEAECUA va KATtaArjyouv va aflomolouvtal
HOVO a0 €L61KOUG XPHOTEG.

H oavalitnon péow Af€ewv-kAebwwv (keyword-search) eivat n mo eupéwg
xpnotpomnolovpevn HéBodo¢ avalitnong kabwg eival Ak Tpog tov XprRotn Kat
npoodEpeLl Apeon TPOoBacn OTO TEPLEXOUEVO, evw TAPAAANnAa Statnpel peyaAn
ekppaotikéTNTa. Ta Zuvotiuoata Avaktnong MAnpodoplwv (Information Retrieval
Systems) eival oxedlaopéva yla tnv anoteAecpatikn avalitnon AEEewv-KAEWSLWY TAvVw
oo PeEYAAO OyKo eyypAdwv KELWEVIKAC TTAnpodopiag. MNa autdv Tov OKOmO, UTIAPXOUV



SloBéoueg  Sladopeg eCOLPETIKA  OTMOTEAECMOTIKEG KOl  OMOSOTIKEG — HNXOVEG
avalntnong. Eva tétolo mapddelypa eival n Elasticsearch, pia katavepnuévn pnxovn
aval(tnong KeWWEVou, n omola TapEXeL duvatotnTa KALMOKWOLUNG avalitnong o€
omnolodnmnote €i60¢ MAnpodopLwV KELEVOU.

Ze aqUTAV TNV €pyacia avantuape pia uAomoinon yla avalitnon HEow AéEewv-KAELSLWY
navw and RDF &edopéva, mpoocapudloviag tig mopadoolakeG TEXVIKEG AVAKTNONG
nmAnpodopiag (IR) yla Tnv gupetnplacn Kal TNV avaKTnon. ZUYKEKPLUEVA, SOKIUATOUUE
TPOTOUG HME TOUG OMOLlouG Hla Kuplopxn otnv ayopd pnxov avalitnong, onwg n
ElasticSearch, punopet va xpnoipomnotnBet yia tnv eupetnpiacn RDF dgdopévwy kat tnv
napoxng oavalntnong A€€ewv-kAeWOWV o€ autd. MopéYoupde pwa avaluon Twv
OL0pOPETIKWV TPOOEYYIOEWY TIOU OKOAOUBNAOCAUE Yyl VO  OVTLUETWITICOUUE TLIG
TIPOKANCELG TNG €UPETNPLAONG KAl TNG avaKTnong dopnuévng mAnpodoplag kot Tnv
aflomoinon twv duvatottwy rou pag divel o RDF ypadoc. H amavtnon Tou GUoTAHOTOG
amoteAeital and tafivounuévec RDF tputAéteg. Emiong, mMapéXOUpe TOALITIKEG yla TNV
KatAataén Twv SLadOopPETIKWY OVIOTITWY TTOU TIEPLEXOVTAL OTLC TPLUTAETEG TIPOKELUEVOU VA
umootnpBel koL 0 otoxo¢ NG Katataéng ovrtotntwv  (entity-ranking).
Ta amoteAéopata TG aflohoynong Twv  OladOopeETIKWY  TIPOOEYYIOEWV UG
neptAapBavouy (a) TNV amodoTikOTNTA TNG EUPETNPLACNC KAl TNG avaktnong kat (B) tnv
TIOLOTNTA TNG AVAKTNONG. AOKIUA{OUUE TNV OTMOTEAECUOTIKOTNTA TOU GUOTAHOTOC UG
afloAoywvTtag Tn cUVAPELX TWV OVTOTHTWYV TTOU KATAOKEVALOUE TAVW amod tn cuAAoyn
DBpedia-Entity, oxeSlaouévn yla tTnv aval)tnon ovioTATWY HECW TNG YVWOLOKNE Baong
DBpedia kal ouykpivovtag ta amoteAéopata pog pe Stadopa cuvadr cuotipata. Ita
OTTOTEAECLLOTA HOC TTOPOUCLALOUE TNV AMOSOTIKOTNTA TNE TPOTEWVOUEVNG PLALKAG TTPOG
TOV XPNOTN TPOCEYYLONG, N omoia eKUETOAAEVETAL TO LOXUPA XOPOAKTNPLOTIKA TWV
KALLOKWO LWV UNXavwyv avalntnong, evw Unopel va epapuootel mavw anod onolodnmote
ouvolo 6edopévwyv RDF xwplic mponyoUUEeVn Yyvwaon Tou Topéa. Ta amoteAECHATA TNG
afloAoynonc katadelkvuouv OtL n Elasticsearch pmopel va umootnpi€el anoteAeopaTiKa
v avalitnon péEow A€€swv-kAeldlwv emt  debopévwv  RDF, mpoodépoviag
QTMOTEAECUATIKOTNTA €DAUIAAN EKELVNG TWV OUCTNUATWY TIou €xouv dnuloupynBel
QTOKAELOTIKA Yla RDF Kol XpnoLULOTIOLOUV OVTO-KEVIPLKA EUPETAPLA.
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“Keyword Search over RDF using Document-centric Information Retrieval Systems”

ABSTRACT

There are thousands of datasets published according to the principles of Linked Data and
Semantic Web. Many of those datasets, organized in RDF, are maintained either in cross-
domain Knowledge Bases (e.g. DBpedia, Wikidata) or domain specific repositories (e.g.
DrugBank, MarineTLO), and are mainly used through navigation and structured query
languages like SPARQL. However these techniques are complex, lack flexibility and
possibly require a full knowledge of the underlying ontology. As a result, these datasets
are exploited by expert users only.

On the other hand, keyword search is the most widely used method for searching.
Keyword search is user friendly, offers instant content access, and keyword queries
support a wide range of expression while being extremely flexible. Information Retrieval
systems are designed for performing efficient keyword search in large data of
information, usually organized as full text documents. There are various highly
performant and effective state of the art search engines readily available. Such a search
engine is Elasticsearch, a distributed full text search engine that provides scalable search
over any kind of textual information.

In this thesis we introduce an approach for keyword-search over RDF datasets, by
adapting traditional IR techniques for both indexing and retrieval. Specifically, we test
how a dominant IR engine such as Elasticsearch, can be adapted for indexing RDF data
and enable keyword search. We provide a systematic analysis of different approaches to
cope with the challenges of indexing and retrieving structured information and exploiting
the graph capabilities of RDF. The response of the system comprises ranked RDF triples.
We also provide policies for ranking the different entities that are contained in these
triples, in order to support the requirements of entity search.
We report evaluation results of the different approaches in terms of: (i) the efficiency of
indexing and retrieval and (ii) the quality of retrieval. We test the effectiveness of our
system by evaluating the relevance of the constructed entities against the DBpedia-Entity
test collection, designed for entity search over the DBpedia KB and compare our results
to various state of the art systems. Our results showcase the effectiveness of the
proposed user friendly approach , that exploits the powerful features of scalable state of
the art search engines, and can be applied in any RDF dataset, with no prior knowledge
of the domain. The results show that Elasticsearch can effectively support keyword search
over RDF data, offering effectiveness comparable to that of systems built from scratch for
the task per se, that use entity-oriented and dataset-specic index structures.



