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“ BeAtiotonoliosig yia tn Nwooa Enepwtnong Atacuvdedepévwv Asdopévwv SPARQL-LD”

NEPINAHWH

Ta Atocuvdedepéva Aedopéva (Linked Data) sival évag tpomog dnuocisuong dedopévwv oto
Sladiktuo Tou SleukoAUveL TN Slacuvdeon Kal TNV OAOKARPWON TouG. YIApXeL €vag SLapKwE
auéavouEeVoC apLBUOC OPYAVICUWY N ETIXELPNCEWV TIOU SNpooLleVoUV Ta 6eSOUEVA TOUG WG
Sloouvdedepéva Sedopéva (Linked Data) ta omoia eival emepwtioa péow tng SPARQL mou
elval n otavtop yAwooa eNEPWTNOEWV TOU ZnpacloAoylkou lotol (Semantic Web). Qotoéoo, n
xpnon tng SPARQL mpoimoBétel otL ta Sedopéva MPog emepwinon sival Stabéopua ek Twv
TPOTEPWV OTNV KUPLA UVHN R o€ KAmolo onpeio ouvdeong SPARQL (SPARQL endpoint).

Mo vo Swooupe peyaAltepn gueliia, o€ AQUTAV TNV EpYacio EMLKEVIpWVOUAOTE otnv SPARQL-
LD, pa enéktaon tng SPARQL 1.1 mou oxedidotnke oto lvotitouto MAnpodoplkng, n omola
npoodEpel TN SuvaTOTNTA EMEPWTNONG O OANMOMOKPUOUEVA OeSouéva OKOUA KoL ov Oev
doevolvtal and éva onpeio ocvvbsong SPARQL. Xpnotwpomowwvtag tn SPARQL-LD, pmopel
Kaveic va enmepwtnoetl cuvoha Sedopévwy (datasets) mou eival mpooBactipa wg RDF dumps, wg
svowpatwpéva Sedopéva oe Lotooehideg, dSnhadny os popdry RDFa, JSON-LD, Microdata n
Microformat, kaBw¢ kalL os 6eSouéva TOU OVTIOTOL(OUV OFf HEPLKA OTMOTEALCUOTO HLAG
enepwtnong (dnAadn, mMou avaktBnkav Kot To XPOVOo €KTEAEONC TNG EMEPWTNONG), 1 TOU
Snuoupyndnkav duvaptkd and unnpeoieg Stadiktuou. Auth N AELTOUPYLKOTNTA UItopEi va Swoel



KLvNTPO OTOUG LOLOKTNTEG TIEPLEXOUEVOU VA ULOBETAOOUV TIG apXEG TwV OlacuvEeSepévwy
Sebopévwy Kat va eurAouTticouv To PndLako Toug MEPLEXOEVO Kol UTtnpeaieg Toug pe RDF, adou
£1oL Ta 6ebopéva Toug Ba elval dpeoa enepwtholpa pécw tng SPARQL-LD xwplc va xpelalovral
va SNULOUPYNCOUV KAl VoL GUVTNPOUV €va AELITOUPYLKO onpeio ouvdeong SPARQL.

Ev ouveyela emikevipwvopoote o BeAtiotonolnoelg mou adopouv tn SPARQL-LD, cuykekpLuéva
oe: (a) peBodoug mou SlepeuvolV CUVTOKTLKEG TOAPOAAOYEC Twv HoTBwvY ypadwv (Graph
Patterns) pag emepwtnong SPARQL yla tnv emhoyn Tou oxedov PEATIOTOU TTAAVOU EKTEAEONG
XwpLG TN XPrion OTATIOTIKWY OTOLXELWV (YLol TO OKOTIO aUTO £papUOlOUUE TEXVIKEG avadLaToENG
EMEPWTNOEWV BACLOUEVWV OE TEXVIKECG EKTIUNONG TNG EKAEKTIKOTNTAG VEWVY - N SECUEUUEVWY -
METABANTWVY LE OTOXO TNV EMLTAXUVON KABWG KAl TN UELWON TWV ATIOUOKPUOHUEVWY KANCEWV), Kol
(B) texvikéc moapdAAnAng avaktnong RDF &edopévwv amd 1o Sladlktuo pe v Xpnon
OMOOKPUCUEVWY ETTEPWTAOEWVY TNG SPARQL-LD yla amoSoTikdtepn mpocwpLvr armoBnKeuon Twv
Seboptvwv.

TEAOG, avOPEPOUUE TIELPAUATIKEG LETPAOEL TIOU TPAYUATONOLNONKAV TTAVW OE TIPAYHATIKA
ouvoha O&ebopévwv yla tnv afloAoynon g amdédoong KabBwg KoL TNg molotnTag Twv
TIPOTELVOUEVWV BEATLOTOMOLOEWY, OTIOU TOpaTNPRONKE onuavtikr BeAtiwon tng emidoong kotd
TNV XPron AmoUaKPUOUEVWY KANOEWY O oX€on Ue GAAeg peboddouc.
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“Optimizations for the Query Language SPARQL-LD”

ABSTRACT

Linked Data is a method for publishing structured data in the Web for assisting their linking and
integration. A constantly increasing number of organizations and owners publish their data on the
Web as Linked Data and SPARQL is the standard query language. However the majority of SPARQL



implementations require the data to be available in advance in main memory or accessible
through a SPARQL endpoint.

SPARQL-LD is an extension of SPARQL 1.1 (designed by FORTH-ICS) that overcomes this restriction
and allows fetching and querying RDF data from any Web source and format i.e., RDFa, JSON-LD,
Microdata and Microformats. Using SPARQL-LD, one can query a dataset corresponding to an RDF
dump, or a dataset corresponding to the partial results of a query (i.e., discovered at query
execution time), or RDF data that are dynamically created by Web Services. This functionality can
motivate content owners to adopt the Linked Data principles and enrich their digital content and
services with RDF, for having their data directly queryable via SPARQL-LD without having to create
and maintain an operational SPARQL endpoint.

In this thesis we focus on optimizations for SPARQL-LD, in particular on: (a) methods for exploring
the syntactic variations of graph patterns in a SPARQL query in order to choose a near to optimal
execution plan without the use of statistics (to this end we utilize query reordering techniques,
using selectivity estimation procedures on new unbound variables for increasing efficiency and
decreasing intermediate results and thus the number of calls to remote sources), and (b) methods
for parallelizing RDF data retrieval by using SPARQL-LD for efficient data caching.

Finally, we report experimental results on real datasets for evaluating the efficiency as well as the
quality of the proposed optimizations. The results showed improved efficiency on SPARQL queries
in comparison to existing methods.



