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NEPINAHWH

Ta Awaocuvdebepéva Aebopéva (Linked Data) elval €vag tpomog Sdnuocisuong
6ebopévwy mou SleukoAUvel To Slapolpacuod, tn Stacuvdeon, tnv avalitnon KaL tnv
gnavaypnolhonoinon toug. "Hon undpyxouv xALadeg tétola cuvola dedopévwy, oto
€€NC NYEC, Kal o aplOUOC Kal To PEyeBog Toug auEdvetal. Av Kal 0 KUPLOG 0TOXOG TWV
Alaouvdebepévwy Asdopévwy eival n Staclvdeon Kal N 0AOKANPWGN TOUG, AUTOG O
0oTOX0G Sev €xel emitevBel akOUO O LKAVOTIOLNTLKO BaBuo. AKOpa Kol GaLVOUEVIKA
OTMAEG €pyaoiec, OMWE N €Upeon OAWV TwWV TANPOGOPLWY Yla ot GUYKEKPLUEVN
ovToTNTA amoteAoUV MPOKANon SLOTL AUTO TPOUTIOOETEL yVWON TWV TIEPLEXOUEVWVY
OAWV TWV MNYWV, KABWE KoL TNV LKAVOTNTA GUAAOYLOUOU E£TIL TWV CUVAOPOLOUEVWY



TIEPLEXOUEVWV TOUG, CUYKEKPLUEVA QTMALTELTOL O UTTOAOYLOMOG TOU CUHMETPLKOU Kol
peTaBatikol KAELOIHATOG TwV OXEoewV ooduvapiag HETAE) TwWV TAUTOTATWY TWV
OVTOTNTWV KAl TwV ovtoAoylwv. H avakaAun dedouévwy (Dataset Discovery) emiong
anoteAel peyaln mpokAnon, SLOTL oL TPEXOUCECG TIPOCEYYIoELG aglomololv Hovo Ta
HeTadedopéva TwV TNYwV, Kot Sev AapuBdavouy uroPn Ta ePLEXOUEVA TOUG.

Ze autn T SlatpLPr), avaAUOUUE TO EPEUVNTLKO £PYO TIOU EXEL TtapaxOel oTOV TOUEQ
¢ OAokAnpwong Atacuvdepévwy Asdopévwy Le EUdacn O TEXVIKEG TTIOU UITOPOUV
va ePapUOoTOUV O HEYAAN KALLOKA. ZUYKEKPLUEVA TTAPAYOVTOTIOLOU UE TO TPOLANUA
o€ OLOOTACELG TIOU ETUTPETOUV TNV KOAUTEPN KOTAVONon Tou TPORARUATOG KoL TOV
EVTOTILOMO TWV OVOLKTWV TIPOKANOCEwV. Ev ouvexela mpoteivoupe gupeTnpla Kat
oAyopiBUoUuC yla TNV QVILHMETWIION TWV TIAPOMAVW TIPOKANCEWY, CUYKEKPLUEVO
HeBSGSouC yla GUANOYLOMO ETIL TWV TAUTOTATWY TWV TOPWV, Yl EUPECH OAWV TwWV
TANPOdOPLWV YLO Hia OVIOTNTA, Yyl avaKAAnyn mnywv BAceL MEPLEXOUEVOU Kall
OMwv. AOyw TOu peyaAou TANBoUG Kal OYKOU TWV TNYWV, OL TEXVIKEG TIOU
npoteivovtal mepthapBavouy avéntikolg Katl mapaAAnAoug aAyopiBuoug. Asixvoupe
OTL N avakaAuPn mnywv BACEL TTEPLEXOUEVOU AVAYETAL TNV €MIAUCn TIPOPRANUATWY
BeAtioTOMOINONG KOL TIPOTEIVOULIE TEXVIKEC YLO TNV arodoTikn emiluor] Touc.

Ta mapandvw gupetnpLa Kot alyoplBuol €xouv ulomolnBel otn couita uTnpecLlwy
TIou avamntuéape mou avadpEpetal pe To ovopa LODsyndesis, n onoia mpoodEpetl OAeC
OLUTEG TLC UTINPECLEC O€ TIPAYLLOTLKO XpOVO. EMmpocB£tw e, mapouotalou e pia EKTEVA
ovaAuon ocuvdeoLUOTNTAC Yo €va LEYAAO UTTOGUVOAO TINYWV TOU VEPOUC AVOLKTWV
Awacuvbedbepévwy Aedopévwy (LOD Cloud). Zuykekpluéva avadEPOUUE LETPHOELG
(ouvéeopotntag kot anodotikotntag) mou adopolV 2 SLOEKATOUUUPLO TPLTAETEG,
412 ekatoppUpla URIs kat 44 ekatoppuplo oxEoel LooSuvapiog mou mpogpyxovial
a6 400 mnyég, xpnolomolwvtag ano 1 éwg 96 punxavhiuota yla Tny EupeTnpilaon.
EvéelkTikd, xpnolpomnowwvtag 96 punxaviuota xpetaotnkav Alyotepa ano 10 Aemtd
ylOL TOV UTTOAOYLOWO TOU CUMUETPLKOU Kal LETOBaTIKOU KAELGIHATOC, Kal 81 AemTd yla
NV gupeTnpiaon 2 SLoEKATOPHUPIWY TPUTAETWV. EMMPOoBEeTa, XpnOLLOMOLWVTAC T
gupetnpla pall Le TOUG MPOTELVOUEVOUG AUENTIKOUC alyopiBuoug, Katéotn ePLKTOC O
UTTOAOYLOUOG TWV HLETPHOEWV GUVSECIUOTNTOC Yot 1 EKATOUUUPLO UTIOGUVOAQ TTNYWV
oe 1 SeutepoOAemnto (TPELG TALELG LEYEBDOUC YpnyopOTEPA OE OXEON ME CUMPATIKEC
HeBBGSdoug), evw oL mpoodePOEVEC UTINPECLEG ExOuV amokplon SdeutepoAémtwy. OL
UTINPECLEC aUTEG KaBLoToUv €dikT Kal TNV UAomoinon umnpecwwv uPnAotepou
eunESou, OMWE UTINPECLEG EUTTAOUTLOUOU TINYWV Yyl XpHon amo TEXVIKEG MNXavIKAG
Mabnong kaBwg Kal TEXVIKEC ylo AlAVUOUOTIKEG Avamaotaoel Mpadwv MNvwong
(Knowledge Graph Embeddings) kat dgixvoupe OTL 0 EUMAOUTIONOG AUTOC BEATIWVEL
™¢ PoPAEPELC o MPOPARHATO UNXAVIKAG LABnong.
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ABSTRACT

Linked Data is a method for publishing structured data that facilitates their sharing,
linking, searching and re-use. A big number of such datasets (or sources), has already
been published and their number and size keeps increasing. Although the main
objective of Linked Data is linking and integration, this target has not yet been
satisfactorily achieved. Even seemingly simple tasks, such as finding all the available
information for an entity is challenging, since this presupposes knowing the
contents of all datasets and performing cross-dataset identity reasoning, i.e.,
computing the symmetric and transitive closure of the equivalence relationships that
exist among entities and schemas. Another big challenge is Dataset Discovery, since
current approaches exploit only the metadata of datasets, without taking into
consideration their contents.

In this dissertation, we analyze the research work done in the area of Linked Data
Integration, by giving emphasis on methods that can be used at large scale.
Specifically, we factorize the integration process according to various dimensions, for
better understanding the overall problem and for identifying the open challenges.
Then, we propose indexes and algorithms for tackling the above challenges, i.e.,
methods for performing cross-dataset identity reasoning, for finding all the available
information for an entity, methods for offering content-based Dataset Discovery, and
others. Due to the large number and volume of datasets, we propose techniques that
include incremental and parallelized algorithms. We show that content-based Dataset
Discovery is reduced to solving optimization problems, and we propose techniques for
solving them in an efficient way.

The aforementioned indexes and algorithms have been implemented in a suite of
services that we have developed, called LODsyndesis, which offers all these services
in real time. Furthermore, we present an extensive connectivity analysis for a big
subset of LOD cloud datasets. In particular, we introduce measurements (concerning
connectivity and efficiency) for 2 billion triples, 412 million URIs and 44 million
equivalence relationships derived from 400 datasets, by using from 1 to 96 machines
for indexing the datasets. Just indicatively, by using the proposed indexes and
algorithms, with 96 machines it takes less than 10 minutes to compute the closure of
44 million equivalence relationships, and 81 minutes for indexing 2 billion triples.
Furthermore, the dedicated indexes, along with the proposed incremental algorithms,
enable the computation of connectivity metrics for 1 million subsets of datasets in 1
second (three orders of magnitude faster than conventional methods), while the
provided services offer responses in a few seconds. These services enable the
implementation of other high level services, such as services for Data Enrichment
which can be exploited for Machine-Learning tasks, and techniques for Knowledge
Graph Embeddings, and we show that this enrichment improves the prediction of
machine-learning problems.
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