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AVOIKTO Acdopeva: KivnToo
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[Napabeypa: KataAoyog AVOIKTWV
Aebopevav MavermoTtnuiov KpNtNe
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[Napabeypa: KataAoyog AVOIKTWV
Aebopevav MavermoTtnuiov KpNtNe
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TO NANENIZTHMIO EKIMAIAEYZH AIEONEIX IXEXEIX ZOHITO MK

@ TANEIIZTHMIO KPHTHL

NPOEKAHIH

Exbhkwon
yio 1oug Asoikntikoug YnaAnhoug
Tou IBpupoTog

Anpoatonoinon tov KataAdyou
Avotwy Aebopévwy Tou

Navemotnpiov KpAtng
. Exbfkwon tou M.K. yia toug Tpoweia II: Néeg npoonrikés otn
K(]}\wooploua Atoikntikodg YraAAfAoug Tov peketn Tou Apxaiov EAAnvikol kat
5 > Mioaireii 20 Bisesbios 2010 karidie Tou Pwpaikou Koopou To HGVEVELGYY]LLC KpAtng mpoxu:pnoe otny
nprOEva 00lrnrwv WZ.ED e E 12 xat 13 AsxspBpiou cto PorTnTiKG avoktij BidBean Tuy Sebopivi rov,
MohiTioticd Kévipo Tevia, Towokhd Ta avoikta Sebopéva Ba prhoevoivTal

AiBouca MoAAanhwy XpRoswy Tng Rty ooV KatdAoyo httpJopendata ot/

0 BifAwo8nkng 1
nwmvn.c exepPpiov oty AiBouca Kapmiten
lfqe“'ntnc : Mavenictuiounoln PeBupvou otnv MNavenictpiounoAn faikou
Navaylwng Toakahidng
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[Napabeypa: KataAoyog AVOIKTWV
Aebopuevav MNavermoTnUiou Kpnmg

Q http://opendata.uoc.gr/
QO AnuooiotroinBnke 18 OktwPpiov 2019
a Opyavowon

> 48 Tunuata Movadeg

> 500 rraplypccpé:c; OLVOAWYV §ESOUEVV.

<+ Karmoia amo autd 1a oLVOAA SedopEV®Y Eival
NN O€ EDKOAQ PINXAVAYVGOIUN KAl ETTECEPYATIUN
HOP®N, GAAG TTAPATTEUTIOLY TTOOG AAAOLG
TTOOOLG N cvaTAUATA TOL K TTOL PIAOEEVOLY Ta
Sebopéva.

> KaAha mapabdeiypata cvovorodebouevav
% XYTATIOTIKG POITNTIKOL TTANBLGPOL MK,
+ EpeovnTikO EvpeTnpIo
+ To Tunua EmoTtnung YToAOYIoTGV TTAPEXE! O€
CSV kai JSON pop®r) Tov KAaTaAOYO TOL
TTOOCQTIIKOL, TV HABNUAT®WY, TRV SIATRIRGY,
TV EKENAWTEWY KAl AVAKOIVTEWY TOL.
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OAokKANpwon Aedopuevav: Kivntoo

Q [a TNV armavinNon EPWTNUATWY TTOL §EV UTTOPOLYV VA
ATTaVTNOOLY ATTO £€VA PHOVO CLVOAO §ESOUEVV

0 APOPA KABE TAeLPG TNG NS PUAG
> HAekTpOVIKN AlakLPREPVNON
> MONITIOUO
> laTpikn
> [ePIPAAAOV KAl BIOTTOIKOAOTNTA
> AlaTpoPnN
> Exmaidevon
0 MOVO €101 BA KATAPEPOLE ﬁ
va AbOOULLE TA e
HUeEyYAAa TTOORAAUATAO oMU

PIARA'D I G'M
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Paradigms
e 1Ist: Empiricism, Theories
and Explanations

e 2nd: Statistical, Field and
Laboratory Analysis

e 3d: Computer-based
Simulations

* 4. Data-intensive
scientific discovery




[Napadelypo

'ECT® OTI BEAOLIE TTANPOPOPIES YIA
TO €IKOVICOHEVO WAPI, TOL OTTOIOL N
ETTIOTNUOVIKN OVOUACIia Eival

Coryphaena hippurus.

Coryphaena hippurus (Linnaeus, 1758)

tE A “ ttymagesQLA_; g

Minoan fresco from Thero showing a boy with flshes
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[Napadelypo

g P e T Oa BEAAPE VA UTTOPOLUE VA ATTAVTAME
S 22 it AT ypnyopo bE akpifeia Kal eykupoTnTa
TANBwEAa apoomuoToov orroog
- Mo Aéue avTo TO WAp! onuepa ora
EAAnvika kai FTaAAIKa;

- AAigveral onuEPA Kai av val o€ MoIES
XGWPES Kal UE TTOIO rporro*

- Eivar aocpalég va ro ¢aw; loiog o

KWSIKOG TOL OTA TMPOIOVTA TOL
aoorrspuap:(sr

- Mool gival o1 BnpevTéG TOL OTO Alyaio
MEAQAYOG;
- Ymapxovv svoSpeia ITOL UTTOP@ VA TO §;

- Ymapxouvv aAAa épya TEXvnG oL TO
ameikovidoouv;

- Eival o€ Kivéuvo; @A TIG TTIO TTPOOPATES
agacpopag IXOuvamoBeuATAYV yIia avTo TO
&160¢

- Mmopw va yeutew onuepa oTnv mOAn Tov
deK)u‘.'lOD

- ZE QIO ©PA KAl HE KOOTOG HIKPOTEPO TGV
10 evpo;

Toueig: MoAmouog, MepIPAANOYV, BIOTTOIKIAOTNTA,
TovpIoHOG, AlaTpopn, EuTTopIo
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Q Ta ammapaitnta Sedoueva BPIoKOVTAl O€ TTOAND
SIAPOPETIKA ONUEID
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* Acgv gival KOT' avaykn ovTe cLvOedSeUEva, OUTE OAOKANPWUEVA
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WoRMS. World Regis’rer of Marine

Species (registers more
200K species)

Taxonomic information

FishBase

FishBase: The largest and most
extensively accessed online
database of fish species.
General information,

occurrence data, including
information from other sources

Dbpedia
General
informatio
n, figures

Web pages

ECOSCOPE- A Knowledge Base
About Marine Ecosystems (IRD,
France)

Ecosystem information (e.g.
which fish eats which fish

FLOD (Fisheries Linked Data) of

Food and Agriculture
Organization (FAO) of the
United Nations

Commercial codes

than

RAM legacywﬁ)

D%Q E@’b@c@g@
RAM: Information about
stocks at national level

FishS N
Status and environmental
performance of fisheries worldwide

f“—\j RMS '
SEARCH <,1:/—’ Fre 5 ot T oo

f‘"\ SYSTEMS
FIRMS: Informohon about
stocks at regional level

- [MpetTel va ovbveeBoLV Kal VO OAOKANP®OoLY

YICI va €ival armavThoIUa KATToIa atto TA TIOONYOLHEVA EQWTHPATA
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... OVOUATO
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Coryphaena hippurus (Linnaeus, 1758)

257 common names in 85 different languages!

Abanoos, Adadio, Affunose, Ailai, Aimindelig guldmakrel, Anfalous, Arayo, Avlis, Avoli, Baal, Badahlan, Badahlen, Bakhti bakhfti, Belitong, Belitong lumba,
Buli dorado, C& Duo, Cd Nuc heo c&, Cd nucheo, Cabishot, Capone, Capuni, Catalusso, Cataluzo, Cataluzzo, Cavaglia, Chanduva, Chapeau
gouverneur, Chersuuch, Clic, Common dolphin, Common dolphin fish, Corado, Corifena, Corifena cavallina, Coryphéne, Coryphéne commune,
Dakaunomoutas, Dalfinho, Dauphin, Delfim, Delfinka, Derado, Dhiya vannava, Doirado, Doirado-de-topete,Doirado-macho, Dolado, Dolfiini, Dolfijn,
Dolfijnvis, Dolphin, Dolphin fish, Dolpin, Dorad, Dorade, Dorade coryphéne, Dorado, Dorado comun, Dorado delfin, Doray, Dourada, Dourade, Dourado,
Dourado comum, Dourado-de-alto-mar, Dourado-do-mar, Drader, Dradu, Dugoplotica, Durado, Ersuuch, Fei Niau Fu, Fiyala, Fulusi, Galit-e-maamooli,
Galvannava, GemeineGoldmakrele, Goldmakrele, Golok, Golok kasut, Goudmakreel, Gracapé, Grande coryphéne, Grassapé, Green dolphin,
GroBeGoldmakrele, Guaracapé, Guaracapema, Guldmakrel, Guldmakrill, Gullmakrell, Halwa, Harilik kuldmakrell, Himra machhi, Himra masa, Hyaadoi
duet, [kan lumadang, lkan lumba, lli koni, Kadapangan, Kakatarou guetj, Kal vanna, Karuvaval, Karuvoli, Koko, Kolabilabi, Koppurai-kula, Korifena, Korifene,
Koryfena, Kynigos, Kynigds, Kynygds, Lali, Lalih, Lamadang, Lamadang lalaki, Lamarang, Lambouka, Lambolka, Lambouga, Ldmbug, Lambuga,
Ladmbukeh, Lambukya, Lampougue, Lampuca, Lampuga, Lampuh, Lampuka, Lanca,Lapanak, Lecciutte, Lemadang, Liba, Llampuga, Lobo, Lumbao-
lumba, Lumedang, Lumod, Macaco, Mahi mahi, Mahi mahi lapa, Mahi mahioma, Mahihi, Mahimahi, Mahi-mahi, Mai mai, Maimai, Man-sae-gi, Marang,
Masimasi, Mladang, Morado, Msi'a amerikano, Nallachanduva, Ngau tau yue, Pandawan, Pandawin, Pandje, Pangué, Panndge, Panngue, Pantranco,
Papagal, Pappagallo, Pappahalle, Parang, Parang bodoh, Parang-parang, Pauni, Paunissa, Peixe tdbua, Pesce pappagallo, Pesciu stranieru, Peshku
delfin, Pisci capuni,Pisciu stranieru, Poisson-maltais, Pomfret, Pucinka, Pucinka skakavica, Qi gil, Raaman, Rad hava, Radheva, Rat, Rumpi, Saif,Sapatorra,
Sapé, Scubaan, Shiira, Sirami, Souris, Tamarang, Te masimasi, Te takua, Tepoar, Thellachanduva, Thok gari, Thondrotte, Ti klik, Tolofine, Toohyaku, Vanna,
Vannava, Vavval, Vellaivaval, Vellavoli, Yaldizli Uskumruaz- mani baligi, AakkavvopouTrag, Kovnyog, Aayiada, Aayog, Aaummovyd, Mavall, Ivptng, JougSa
SSH, gooal, foTRT IR, wSSAUT, sddl , (E4l M|, &@mauTa6), A& TLILIE TGV, QSTLILIENM @6, LIGTeV6T, LIS TET60T, GU6T0T600T T, 6U63T60TIT, QUTAI6,
QEUETEMEIT QUTAUED, TIOVE”, BDOND®, BOVONT® , FVV0NT, FOV0T , 3LOETRE, , BRaN}EMINV], @B, @REMURI], SH)ENI0eI],
HE)EN0LIN | alSeln), anIesocnioel], aniasoenioel], Bt 7|, B, YE &, LT, BEET], i, i85, aH
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... OVOUATO

Argentina

Country in South America

CsD 1 I

argentina

Argentina

Argentine (Argentina sphyraena)
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ALOKOAIEC (OLVEXEIQ)

Dataset 1 Dataset 2
Person Researcher
Lname: Tzitzikas Lname: Tzitzikas
Fname: Yannis Fname: Yiannis
Weight:84 Bapog:84,9 |
livesAt: Heraklion stayAt: Iraklio
Likes: Café_Terrace_at_Night favorite: Vincent Van Gogh
hasWritten: <book> GQThOFOfi <.|in|<>
Address: Heraklion, GR 71409 City: Heraklion,
PostalCode: GR 71409
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ALOKOAIEC (OLVEXEIQ)

Dataset 1 Dataset 2

Researcher

Lname: Tzitzikas Lname: Tzitzikas

Fname: Yannis Fname: Yiannis

Weight:84 Bapoc:84,9 |

livesAt: Heraklion stayAt: Iraklio

Likes: Café_Terrace_at_Night favorite: Vincent Van Gogh
hasWritten: <book> authorOf: <link>

Address: Heraklion, GR 71409 City: Heraklion,
PostalCode: GR 71409

Person

ATTAITOLVTAI TTANBWEA TEXVIKWY YIA TNV OAOKANPWON

Different granularity, neighborhood similarity, lexical equality, different
accuracy, axiomatically inferred equivalences, enrichment-based
connections, fopology-based matching, composition and matching
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Dataset 1

different Dataset 2
ranularit
Person#------- Eaktil A - Researcher
rdf:type neighborhood rdf:itype
ol e ____Similarity ___________
Iname fname . fnam Iname
lexical
| Tzitzikas | | Yannis€<------ similarity _______ s[Viannis|Tzitzikas |
A . A
SN GNP lexical _ _______________ ;
equality
Multili I similarit
WeighT< ____________ v _,_,Dg(_lg _s,_r':"_a_,'_y__ —_———— - — ___> Bopog
different
------ accuracy "3 84.9:float
. i - —__ ___ _axiomaticall ~ staysAt
livesAt< . fy d >(funcﬁoncﬂ)
inferre
Herakion<- -~ - - - eqgvarent -~~~ -~ -3
likes Enrichment- favorite
—> Café_Terrace_at_Nigks_ based _ .7 Vincent_Van_Gogé—
S~ connection . _.-~
O S o _- -7 )
“.__Creation event authorOf
hasWriten o
——> book
topology-based
PrefaceChiChZTh3 Appendix .__ ____ matching >
2.12.2 Index , .
lexical equality ] it
(after composition)  __ M _____ . ey

_____________ postal
OJT@T@ .

—————————— >(GR 71409& code
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[10 TO AOYO ALTO ATTAITOLVTAN

0 A) KaA&ég mpakTikeES yia TN SNuoacicvon
AVOIKTWV §e60UEVV

m—)

0 B) Nponyuéveg LTTNPECIESC OAOKANPXONG
AVOIKTWV 6e60UEVV
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A) KOAEC TTPAKTIKEC YIA TN dNuUooievon
AVOIKTWV 6S0UEVV

Edable Accessnble nteroperable Reusable

unlco;e
R D F

netCDF-LD
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B) Moonyuéves S1adikaoieC OAOKANPWONC
Sedouevav

Applications in: Research Infrastructures, Culture, E-commerce, Professional Search, Digital

Preservation
Complex query Exploratory Search Question Conversational
answering and Analytics Answering Interaction

Interactive Information Retrieval
Text Analysis (extraction,
disambiguation, annotation)
Interaction Schemes for Exploratory

Knowledge Representation and Reasoning
Conceptual Modeling and Ontologies
Data Transformation, Mapping and
Matching Technology, Query
Languages, Semantic Reasoning Search and Decision Making

2 2 C- I

Data in Documents Dictionaries, T.hesouri, Iv\ochine Learning-based
various formats Ontologies Statistical dictionaries

—

=
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Napaderypua OAOKANPWUEVWV AeSOUEVV

Integrated information about Coryphaena hippurus from different sources

ECOSCOPE FIRMS, RAM,
FishSource has state
Thunnus usuallylsPreyOf and trend Over
Albacares Stock
Pacific usuallylsBiotic referred
Ocean ComponentOf

: isNativeAt
FishBase > Martinique

FLob | FAOCode
hasCodeType assignedName -
isldentifiedBy ¢ Coryphaena )
- : | |° hippurus
\ g i .
< - . authorship
belongsTe == P ——————>C Linnaeus >
elongsio 1= - = = “scientificName .
. asssignedDate
Actinopterygii @ryphae@ Assignement 1758
belongsTo belongsTo commonName DBPedia
/J Assignement N
< > assigheaName Almindelig
Chordat i
bel — S \____Corypha@ B guldmakrel
elongsTo belongsTo G) aslanguage
C Animalia ) Peciformes usedin -
belongsTo ‘@

WoRMS
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TexvoAoyieC AIXUNG ATTO TO
ITE-ITT yia OAOKANPWON
AebopEVYV 08 MeYOAN

KAIUQKO
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XAPTNC TNC OAOKANPWONG 6£50UEVV

(Input types) (output types) (materialized vs virtual) (how it works) (extra services)

Dataset Basic Services X Integration Substance X Internal Services X Auxiliary Services

Types X to Deliver (Achitecture)
4 Query Answeringin Evolution &
/\ /\ | Fetching & Virtual Integration Quality Monitoring
Coarse Fine Materialized Virtual Transformatio
RDF Assessment Publishing

J

grained grained Integration
HTML + Others Data Instance - Schema Provenance Integrated Dataset
embedded Q \ Matching Matching
annotations Dataset URI Hery Mart Traversal- i | i
Di Look Answering Mediator For tackling heterogeneity related to:
v iscovery ookup Data based . o . .
Different Authorities, Naming, Complementarity,

Relational Warehouse d d
Dataset Keyword Federate o . ’
Conceptualization, Errors, Conflicts, Evolution

Databases XML Selection  Search  Analytics Query P f

a lnyn
> M. Mountantonakis and Y. Tzitzikas,
Large Scale Semantic Integration of Linked Data: A Survey,
ACM Computing Surveys, 52(5), Sept. 2019
<« http://users.ics.forth.gr/~tzitzik/publications/Tzitzikas_2019_LargeScaleSe
manticlntegration_ ACM_ComputingSurveys2019.pdf

rnavvng T¢itdikag, Aekéuppiog 2019
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Y NUAOCIOAOYIKN OAOKANPWON AeSOUEVV

a Meplopiopévou Mediov (Domain-specific) ) = M —
> OVTOAOYIEC VIO OAOKANPWON Se50UEVV [; ][TL ] [m::“”":’] [m"’ } {,.,. ”" !
» MarineTLO (for the marine domain), CIDOC CRM pe———— , smo===m= | pm=maoom, emeool,
Ontology (for the cultural domain) S g | ltparen | | fpartol) | | fporeof |
> YOLITA EPYAAEIV YIa Ta SIAPpopa oTAdIA TNG
Sladikaciag

- [0 HETAOXNUATIOPOLG, AVTIOTOIXNOEIS,
ALTOMATOTIOINCEIG, KAI QAAQ.
» E@appoyn og Ebpwmaika Epya Yrmodouwy, oTov
XWEO TNG UTTAE avATITLENG KAI TOL TTOANITIOUOUL

op-L) results
+ metadata)

O Y& KABOAIKN KAipaTa
> TpooTraBoLue va SOLUE TTWG PTTOPOLUE VO
AVTIMETWTTIOOLHE TNV EENC PEYAAN TTOOKANCN
«  [lwg va cuvéecovue Kal va
OANOKANPGOOLUE XINASEG OVVOAC
S5eSOUEVIV;

Visualization/Interaction
(faceted search, entity
exploration, annotation,etc.)

@

entites
. contents
Semantic | .
cemantic | Amalysis  fge
a o,
rope!

rnavvng T¢itdikag, Aekéuppiog 2019 2




INSTITUTE OF COMPUTER SCIENCE

@FORTH LODSyndesis (ITE)#

https://www.ics.forth.gr/isl/LODsyndesis/

The biggest knowledge graph of Linked Data that

includes all inferred

thanks to special indexes and algorithms that we have developed

May 2018: 2 billion of triples about 400 million of entities from 400 datasets

Object Coreference

-

Give me all
the URIs ‘
of Aristotle &= |

-

Dataset Discovery

@ve me the K most connecta\
Datasetsto my Dataset

equivalence relationships

All Facts about an Entity

(Dataset 1 6, Dataset 2\
era "=/ influences p=
Philosophy <— —_—> r
A ]
Dataset 3 /‘7 Dataset 4
C
\ueté,cﬁ? |

Dataset Enrichment with Features for ML

/

Species | Predators | Safeto | ... | Will it face
Number Eat? extinction?
Mahi- 20 Yes .| ?
mahi
Yellow- | 30 Yes | ?
fin Tuna
Prediction

vntities Features

rnavvng T¢itdikag, Aekéuppiog 2019

cﬁ!!!!

o e
hEEEER ssaik

Veracity and Quality
/Give me the birth Date <+ I

of Aristotle oC -.
80" DT

da Born390 BC.% /

L8
N

Connectivity Analytics & Visualization

© ENIAEK



https://www.ics.forth.gr/isl/LODsyndesis/

Large Scale Services for Billion of RDF triples . . _
https://www.ics.forth.gr/isl/LODsyndesis/

Object Coreference & Dataset Search,
All Facts Service Discovery &
Selection Services

. Object Coreference &
Try This Sandoe Al Facts for an Entity

Query Services & Related Prototypes

Try This Suita of Servicos!

LODsyndesisML 3DLOD Service

Fact Checking Service Global Namesp
Lookup Servic
"

Fact Checkiny Try This Servical w
: [ere== | |
Marn
LODsyndesis REST AP Create Embeddings
W céfar o FEST AR for axpiciting programmiatically the folowng LoD smdesis sorvicos. over Hundreds Of
e (inked Datasots

rnavvng T¢itdikag, Aekéuppiog 2019
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ETTIAOYOC
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ETTIAOYOG

0 HKaAn Siaxeipion TV avoIKTeV §E€60HEVGYV, ETTIOTNHIOVIKGV KAl W, DTTOOXETA
TTOANG O(PEAN

>

>
>
>
>

TTIO QTTOTEAECUATIKY), SNUOKEATIKA Kal SiapavAcg Sioiknon,
KAALTEON SIAAEITOLPEYIKOTATA KAI AIYOTEPN YPAPEIOKPATIA,
avasdsi€n Kal EmavayxpnoIhoTToinon E0ELVNTIKWY ATTOTEAECUATRY,
oLVEICPOPA OTNV ATTAVTNON HEYAAGV £PELVNTIKAOV EPWTNHAT®YV,
KATAADTNG YIA TNV AvVATITLEN KAIVOTOHWYV £QPAPUOY®V

0 H onpacioloyikn OAOKARP®YV S50UEVMYV Eival KATA TN YVGUN MOL pia aTro TIg
HEYAADTEQEC TEXVIKEC TTOOKANTEIC TTOL £XOLE OHHEPT

>
>

EiSape katmoleg amo TIG SLOKOAIEG TNG TNUACIOAOYIKAG OAOKANPWONG Se60UEVV

ASPOUEPWG EibapE

% TI KOVOULUE YIA VA TIG QVTIUETDTTICOLUE OTA TTACICIA HEYAAWY EQELVNTIKWV TTOOYPAUMATWV
TTOL APOPOLV T EPELVNTIKEC LTTOSOUES

< TI €DELVOLUE VIO OAOKANPWON T€ TTOAD PEYAAN KAIUAKAG

o Na TNV emitevén ToL opApATOC XPelIAleTal oXeSIACUOC, EKTTAISELON, £EpELVA, KAl
HUEPAKI (S1apKNC PeATICOON)
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KOpIEC AvApOPEC KAl 2OVEEC O

0 Emotnuovikd ApBpo Mepi OAokANPwoNg Aedouévawy o MeyaAn KAipaka

> M. Mountantonakis and Y. Tzitzikas, Large Scale Semantic Integration of Linked Data:
A Survey, ACM Computing Surveys, 52(5), Sept. 2019

<« http://users.ics.forth.gr/~tzitzik/publications/Tzitzikas_2019_LargeScaleSemanticinte
gration_ACM_ComputingSurveys2019.pdf

O EvéekTiko Ivotnua OAokARpwong Aedopéveov MeyaAng KAipakag
> LODSyndesis

<« www.ics.forth.gr/isl/LODsyndesis
O Epevvnrikég Ouadeg oto Epyaothpio NMANEOPOPIAK®Y ZLOTNUATWY TOL ITE-IT
> Semantic Access and Retrieval Group
» www.ics.forth.gr/isl/sar
> Kévrpo MoAmopikng MAnpo¢opIkng
» www.ics.forth.gr/isl/cci

[epIoccOTEQA OTNV IOTOCEAISA poL: www.ics.forth.gr/~tzitzik
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http://www.ics.forth.gr/isl/LODsyndesis
http://www.ics.forth.gr/isl/sar
http://www.ics.forth.gr/isl/cci

EuxapIoTw YIA TNV TTOOCOXN OAC
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