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ϚЂЄϮϾ϶ЀЁГϲϿ 
 
ϝϮ ВϵϲϸϮ ϺϮ ϲЂЄϮϾ϶ЀЁВЀІ ϵϲϾϹА ЁϼϺ ϟІϺЀЁϮϺЁГϺϼ ϟКЁϴ ϰ϶Ϯ ЁϴϺ ϲϹϽ϶ЀЁϼЀИϺϴ ϷϮ϶ ЁϴϺ 

ϷϮϵϼϱВϰϴЀϴ ЁϼЂ ϷϮϵ­ Жϸϴ Ёϴ ϱ϶АϾϷϲ϶Ϯ ЁϴϿ ЀЂϺϲϾϰϮЀГϮ ϹϮϿ. 

ϚЂЄϮϾ϶ЀЁК ЁϼϺ Ϙ϶КϾϰϼ ϧϮϺЁ϶ϽϮЁАϷϴ ϷϮ϶ Ёϼ ϲϾϰϮЀЁВϾ϶ϼ ϨϲЄϺϴЁВϿ ϢϼϴϹϼЀИϺϴϿ ЁϼЂ 

ϨϹВϹϮЁϼϿ ϬϴЃ϶ϮϷКϺ ϧЂЀЁϴϹАЁІϺ ЁϼЂ ϥϮϺϲϽ϶ЀЁϴϹГϼЂ ϥϲ϶ϾϮ϶А, ϰ϶Ϯ ЁϴϺ ЀЂϺϲϾϰϮЀГϮ ϷϮ϶ 

ЂϽϼЀЁВϾ϶ϻϴ ЀЁϴ ЄϾВЀϴ ЁϼЂ ϲϾϰϮϸϲГϼЂ RDF-Gen.  

ϝϮ ВϵϲϸϮ ϺϮ ϲЂЄϮϾ϶ЀЁВЀІ ϶ϱ϶ϮГЁϲϾϮ ЁϴϺ ϖϸϲϻАϺϱϾϮ ϽϼЂ ϯϾГЀϷϲЁϮ϶ ϽАϺЁϮ ЀЁϼ ϽϸϲЂϾЖ 

ϹϼЂ ϷϮ϶ Ϲϲ ЀЁϴϾГϳϲ϶.   
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ϥϲϾГϸϴЅϴ 

ϟϮϵКϿ ϼ ϥϮϰϷЖЀϹ϶ϼϿ ϞЀЁЖϿ ϲϻϲϸГЀЀϲЁϮ϶ ϷϮ϶ ϽϾϼЀϮϾϹЖϳϲЁϮ϶ ϽϾϼϷϲ϶ϹБϺϼЂ ϺϮ ϱ϶ϮЁϴϾВЀϲ϶ 

ЁϴϺ ϶ϷϮϺЖЁϴЁϮ ϱ϶ϮЄϲГϾ϶ЀϴϿ ЁϼЂ ЀЂϺϲЄКϿ ϮЂϻϮϺЖϹϲϺϼЂ ЖϰϷϼЂ ϱϲϱϼϹБϺІϺ, ϼ϶ ϲЃϮϾϹϼϰБϿ 

ϞЀЁϼИ ЁϲГϺϼЂϺ ϺϮ ϮЂЁϼϹϮЁϼϽϼ϶ϼИϺЁϮ϶ ϷϮ϶ ϺϮ ϰГϺϼϺЁϮ϶ Ͻ϶ϼ БϻЂϽϺϲϿ. ϧϲ ϮЂЁЖ ЀЂϹϯАϸϼЂϺ ϼ϶ 

ЁϲЄϺϼϸϼϰГϲϿ ЁϼЂ ϧϴϹϮЀ϶ϼϸϼϰ϶ϷϼИ ϞЀЁϼИ, ϽϼЂ ϽϮϾБЄϼЂϺ Ёϴ ϱЂϺϮЁЖЁϴЁϮ ЀЁϼЂϿ 

ЂϽϼϸϼϰ϶ЀЁБϿ ϺϮ ϷϮЁϮϺϼВЀϼЂϺ Ёϼ ϽϲϾ϶ϲЄЖϹϲϺϼ ЁІϺ ϲϰϰϾАЃІϺ, ϷϮ϶ ϺϮ ЁϮ ϱ϶ϮЄϲ϶Ͼ϶ЀЁϼИϺ 

ІϿ БϰϰϾϮЃϮ ϷϮ϶ ЀИϺϼϸϮ ϱϲϱϼϹБϺІϺ.  

Ϝ ϽϮϾϼИЀϮ ϲϾϰϮЀГϮ ϱ϶ϲϾϲЂϺА ЁϴϺ ϲЃϮϾϹϼϰВ ЁІϺ ЁϲЄϺϼϸϼϰ϶КϺ ЁϼЂ ϧϴϹϮЀ϶ϼϸϼϰ϶ϷϼИ 

ϞЀЁϼИ Ѐϲ Ͻϼϸ϶Ё϶ЀЁ϶ϷА ϱϲϱϼϹБϺϮ. ϧϷϼϽЖϿ ЁϴϿ ϲГϺϮ϶ ϴ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷВ ϲϺϼϽϼГϴЀϴ ϷϮ϶ 

ϱ϶ϮЀИϺϱϲЀϴ ϱϲϱϼϹБϺІϺ ϽϼЂ БЄϼЂϺ ϽϾϼϷИЅϲ϶ ϮϽЖ ϱ϶Ϯϱ϶ϷϮЀГϲϿ ЁϲϷϹϴϾГІЀϴϿ БϾϰІϺ 

ЁБЄϺϴϿ ϷϮ϶ ϮϺЁ϶Ϸϲ϶ϹБϺІϺ Ͻϼϸ϶Ё϶ЀЁ϶ϷВϿ ϷϸϴϾϼϺϼϹ϶АϿ. ϖЂЁЖ ϲϽ϶ЁЂϰЄАϺϲЁϮ϶ Ϲϲ ЄϾВЀϴ ЁІϺ 

ЁϲЄϺϼϸϼϰ϶КϺ ϽϼЂ ϮϽϼЁϲϸϼИϺ ЁϮ ЀИϰЄϾϼϺϮ ϽϾЖЁЂϽϮ ЁϼЂ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷϼИ ϶ЀЁϼИ (RDF, 

OWL, SPARQL) ϷϮ϶ ϲЂϾБІϿ ϱ϶ϮϱϲϱϼϹБϺІϺ ϹϼϺЁБϸІϺ ϷϮ϶ ϸϲϻ϶ϸϼϰГІϺ ЀЄϲЁ϶ϷКϺ Ϲϲ Ёϼ 

ϽϲϱГϼ ϲϺϱ϶ϮЃБϾϼϺЁϼϿ (Dublin  Core, SKOS, Europeana Data Model ).  

ϧЁϮ ϽϸϮГЀ϶Ϯ ЁϴϿ ϲϾϰϮЀГϮϿ ϰГϺϲЁϮ϶ ЄϾВЀϴ, Ϯϻ϶ϼϸЖϰϴЀϴ ϷϮ϶ ЀИϰϷϾ϶Ѐϴ ЁІϺ ϲϾϰϮϸϲГІϺ 

KARMA, OpenRefine , RDF-Gen, ЁϮ ϼϽϼГϮ ϽϮϾБЄϼЂϺ Ёϴ ϱЂϺϮЁЖЁϴЁϮ ϹϲЁϮЁϾϼϽВϿ 

ϱϲϱϼϹБϺІϺ ϮϽЖ ϲЁϲϾϼϰϲϺϲГϿ ϽϴϰБϿ Ѐϲ RDF, ϷϮϵКϿ ϷϮ϶ ЁІϺ ϲϾϰϮϸϲГІϺ ϮϺϮϷАϸЂЅϴϿ 

ЀЂϺϱБЀϹІϺ ϹϲЁϮϻИ ϼϺЁϼЁВЁІϺ (Silk ϷϮ϶ OpenRefine ) ϽϼЂ ϱ϶ϮЀЂϺϱБϼЂϺ ЁϼϽ϶ϷА ЀИϺϼϸϮ 

ϱϲϱϼϹБϺІϺ ϹϲЁϮϻИ ЁϼЂϿ, ϮϸϸА ϷϮ϶ Ϲϲ ϲϻІЁϲϾ϶ϷБϿ ϽϴϰБϿ, ЖϽІϿ DBpedia ϷϮ϶ Wikidata . 

ϨБϸϼϿ, ЀЄϲϱ϶АЀЁϴϷϲ ϷϮ϶ ЂϸϼϽϼ϶ВϵϴϷϲ ϲЃϮϾϹϼϰВ ϰ϶Ϯ ЁϴϺ ϽϾϼϯϼϸВ ϷϮ϶ ϲϻϲϾϲИϺϴЀϴ ЁІϺ 

ϲϺϼϽϼ϶ϴϹБϺІϺ ϱϲϱϼϹБϺІϺ, ϮϸϸА ϷϮ϶ ЁϴϺ ϽϲϾϮ϶ЁБϾІ ϱ϶ϮЀИϺϱϲЀϴ ЁϼЂϿ Ϲϲ Ё϶Ͽ ϽϴϰБϿ 

ϱϲϱϼϹБϺІϺ DBpedia ϷϮ϶ Europeana. Ϝ ϲЃϮϾϹϼϰВ ϮϺϮϽЁИЄϵϴϷϲ Ϲϲ ЄϾВЀϴ ЁϼЂ JavaScript 

framework  React.js ϷϮ϶ ϴ ЂϽϼϱϼϹВ ЁϴϿ ϯϮЀГϳϲЁϮ϶ ЀЁϼϺ ϲϻЂϽϴϾϲЁϴЁВ Apache Jena Fuseki 

ϷϮ϶ Ёϼ TDB triple  store . 

 

ϠБϻϲ϶Ͽ-Ϸϸϲ϶ϱ϶А: Ͻϼϸ϶Ё϶ЀЁ϶ϷА ϱϲϱϼϹБϺϮ, ЀϴϹϮЀ϶ϼϸϼϰ϶ϷВ ϲϺϼϽϼГϴЀϴ ϱϲϱϼϹБϺІϺ, ϮϺϼ϶ЄЁА 

ϱ϶ϮЀЂϺϱϲϱϲϹБϺϮ ϱϲϱϼϹБϺϮ, RDF, SPARQL, EDM, Europeana, KARMA, OpenRefine , RDF-

Gen, Silk, Apache Jena Fuseki, TDB, React.js.  
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ϖbstract  

As the Web is evolving in order to manage the continuously increasing volume of data, 

web applications are becoming  more  automated and smarter.  Due to  the contribution 

of Semantic Web technologies the computers are able to understand the cont ext of  

documents and handle them as documents and as datasets . 

The current thesis is engaging with the implementation of Semantic Web technologies 

to cultural data. Main goal is the semantic integration and interconnection of data that 

are developed throug h documentation process of artworks and cultural heritage 

objects. This is accomplished by using technologies which are current standards of the 

semantic web (RDF, OWL, SPARQL) and widely accepted models and vocabularies, 

relevant to  the cultural domain (D C, SKOS, Europeana Data Model ).  

A set of specialized tools which contains, KARMA, OpenRefine  and RDF-Gen is being 

used and evaluated in order to achieve semantic integration of data from 

heterogeneous sources. Interconnection is achieved by the use of spe cialized tools Silk 

and OpenRefine, that discover links between  entities, that interconnect  local dataset 

and external data sources, such as DBpedia and Wikidata. Finally, a web application was 

designed and developed in order to explore the integrated data  and interlink them 

further with the data sources of  DBpedia ϷϮ϶ Europeana. The application was developed 

with JavaScript framework  React.js and the infrastructure is based on the Apache  Jena 

Fuseki server and TDB triple  store.  

Keywords: cultural data,  semantic data integration,  linked open data, RDF, SPARQL, 

EDM, Europeana, KARMA, OpenRefine, RDF-Gen, Silk, Apache Jena Fuseki, TDB, React.js 
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ϥϲϾ϶ϲЄЖϹϲϺϮ 

 

ɼʶ˒ʱ˂ʰʽˇ м ̌ ɳʽˋʰʴ˖ʴʺ м 

мΦмΦ ɳʽˋʰʴ˖ʴʽˁʱ ˋˍˇʽ˔ʶʾʰ .......................................................................................................... м 

мΦнΦ ʅˁˇˉˈˌ ɲʽˉ˂˖˃ʰˍʽˁʺˌ ɳˊʴʰˋʾʰˌ ........................................................................................ м 

мΦоΦ ʁˊʴʱ˄˖ˋʹ ˁʶ˒ʰ˂ʰʾ˖˄ ....................................................................................................... н 

ɼʶ˒ʱ˂ʰʽˇ н ̌ ɸʶ˖ˊʹˍʽˁˈ ˁʰʽ ˍʶ˔˄ˇ˂ˇʴʽˁˈ ˎˉˈʲʰʻˊˇ ..................................................................... о 

нΦмΦ ʃˈˊˇ̩ όwŜǎƻǳǊŎŜύ ϧ ¦wL .................................................................................................... о 

нΦнΦ ɾʶˍʰʵʶʵˇ˃ʷ˄ʰ .................................................................................................................. о 

нΦоΦ w5C ..................................................................................................................................... о 

нΦпΦ ʆʶ˔˄ˇ˂ˇʴʾʶˌ ʅʹ˃ʰˋʽˇ˂ˇʴʽˁˇˏ ɹˋˍˇˏ .................................................................................. с 

w5C{ .......................................................................................................................................... с 

h²[ .......................................................................................................................................... т 

5/ ............................................................................................................................................. т 

{Yh{ .......................................................................................................................................... т 

{t!wv[ ...................................................................................................................................... т 

нΦрΦ ʅʹ˃ʰˋʽˇ˂ˇʴʽˁˈˌ ɹˋˍˈˌ ........................................................................................................ у 

нΦрΦмΦ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ˍˇˎ ʅʹ˃ʰˋʽˇ˂ˇʴʽˁˇˏ ɹˋˍˇˏ ................................................................. ф 

нΦсΦ ɮ˄ˇʽˁˍʱ ɲʽʰˋˎ˄ʵʶʵʶ˃ʷ˄ʰ ɲʶʵˇ˃ʷ˄ʰ ............................................................................... мл 

нΦсΦмΦ ɮ˄ˇʽˁˍʱ ʵʶʵˇ˃ʷ˄ʰ .................................................................................................... мл 

нΦсΦнΦ ɲʽʰˋˎ˄ʵʶʵʶ˃ʷ˄ʰ ɲʶʵˇ˃ʷ˄ʰ ..................................................................................... мм 

нΦсΦоΦ ɮ˄ˇʽˁˍʱ ɲʽʰˋˎ˄ʵʶʵʶ˃ʷ˄ʰ ʃˇ˂ʽˍʽˋˍʽˁʱ ɲʶʵˇ˃ʷ˄ʰ .................................................... мм 

нΦсΦпΦ [h5 /[h¦5 ............................................................................................................... мн 

нΦсΦрΦ рǎǘŀǊ [h5 .................................................................................................................. мп 

нΦтΦ ɲʽʰʵʽˁˍˎʰˁˇʾ ˉ˂ʹˊˇ˒ˇˊʽʰˁˇʾ ˔˗ˊˇʽ ˉˇ˂ʽˍʽˋˍʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ...................................... мр 

нΦтΦмΦ 9ǳǊƻǇŜŀƴŀ ................................................................................................................ мр 

нΦтΦнΦ ɳ˂˂ʹ˄ʽˁˈˌ ʅˎˋˋ˖ˊʶˎˍʺˌ ʌʹ˒ʽʰˁˇˏ ʃʶˊʽʶ˔ˇ˃ʷ˄ˇˎ ʃˇ˂ʽˍʽˋˍʽˁʺˌ ɼ˂ʹˊˇ˄ˇ˃ʽʱˌ ..... мр 

нΦуΦ ʃˇ˂ʽˍʽˋˍʽˁʱ ʵʶʵˇ˃ʷ˄ʰ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ .............................................................. мр 

нΦуΦмΦ ʅˎ˂˂ˇʴʺ ɾˇˎˋʶʾˇˎ ɾˇ˄ˍʷˊ˄ʰˌ ʆʷ˔˄ʹˌ ................................................................... мс 

нΦуΦнΦ ʅˎ˂˂ˇʴʺ ɾˇˎˋʶʾˇˎ ʆʷ˔˄ʹˌ /ŀǊƴŜƎƛŜ ....................................................................... мс 

ɼʶ˒ʱ˂ʰʽˇ о ̌ ɾʶˍʰˍˊˇˉʺ ˉˇ˂ʽˍʽˋˍʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˋʶ w5C ˁʰʽ ʵʽʰˋˏ˄ʵʶˋʹ ˍˇˎˌ....................... мт 

оΦм ɾˇ˄ˍʷ˂ˇ 95a .................................................................................................................. мт 

оΦн ɳˉˇˉˍʶʾʰΣ ˁʰʻʰˊʽˋ˃ˈˌ ʵʶʵˇ˃ʷ˄˖˄ ˁʰʽ w5CƛȊŀǘƛƻƴ ......................................................... му 

оΦо ɳˊʴʰ˂ʶʾʰ ˃ʶˍʰˍˊˇˉʺˌ ˁʰʽ ʵʽʰˋˏ˄ʵʶˋʹˌ ʵʶʵˇ˃ʷ˄˖˄ ...................................................... нп 

оΦоΦм w5CƛȊŀǘƛƻƴ ................................................................................................................. нп 
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оΦоΦн [ƛƴƪǎ 5ƛǎŎƻǾŜǊȅ ό[5ύ .................................................................................................. пл 

ɼʶ˒ʱ˂ʰʽˇ п ̌ʃʶˊʽʴˊʰ˒ʺ ˁʰʽ ɮ˄ʱˉˍˎ˅ʹ ɳ˒ʰˊ˃ˇʴʺˌ ...................................................................... рм 

пΦмΦ ɽʶʽˍˇˎˊʴʽˁʷˌ ʰˉʰʽˍʺˋʶʽˌ ................................................................................................. рм 

пΦнΦ ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ɳ˒ʰˊ˃ˇʴʺˌ ............................................................................................... рн 

пΦоΦ ɮˉˇʻʺˁʶˎˋʹ ˁʰʽ ʵʹ˃ˇˋʾʶˎˋʹ ɲʶʵˇ˃ʷ˄˖˄ ...................................................................... ро 

пΦоΦмΦ !ǇŀŎƘŜ WŜƴŀ CǳǎŜƪƛ ................................................................................................... рп 

пΦоΦнΦ ¢5. ........................................................................................................................... рс 

пΦпΦ ɮ˄ʱˉˍˎ˅ʹ ɳ˒ʰˊ˃ˇʴʺˌ ...................................................................................................... сн 

!ǇǇΦƧǎ ...................................................................................................................................... сн 

LƴǇǳǘǎΦƧǎ .................................................................................................................................. со 

wŜǎǳƭǘ¢ŀōƭŜΦƧǎ .......................................................................................................................... ср 

wŜǎƻǳǊŎŜ5ŜǘŀƛƭǎΦƧǎ ................................................................................................................... сс 

aŀƪŜIǘǘǇwŜǉΦƧǎ ...................................................................................................................... ст 

ʆˇ /ǳǊǾŜΦƧǎ .............................................................................................................................. ст 

ʅˍˇʽ˔ʶʾʰ ˁ˗ʵʽˁʰ ʰˉˈ ʱ˂˂ʶˌ ˉʹʴʷˌ .......................................................................................... су 

ɼʶ˒ʱ˂ʰʽˇ рˇ  ʅʶ˄ʱˊʽʰ ʋˊʺˋʹˌ ɳ˒ʰˊ˃ˇʴʺˌ ................................................................................... тл 

рΦмΦ ʅʶ˄ʱˊʽˇ ʋˊʺˋʹˌ  Ім ......................................................................................................... тл 

рΦнΦ ʅʶ˄ʱˊʽˇ ˔ˊʺˋʹˌ Ін ........................................................................................................... тр 

ɼʶ˒ʱ˂ʰʽˇ с ̌ ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ ......................................................................................................... ум 

сΦмΦ ʅˎ˃ˉʶˊʱˋ˃ʰˍʰ ɾʶˍʰˍˊˇˉʺˌ ˁʰʽ ɲʽʰˋˏ˄ʵʶˋʹˌ ɲʶʵˇ˃ʷ˄˖˄ ........................................... ум 

сΦмΦмΦ w5CƛȊŀǘƛƻƴ ................................................................................................................. ум 
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ϟϲЃАϸϮ϶ϼ 1ϼ  
Ϛ϶ЀϮϰІϰВ 

1.1. Ϛ϶ЀϮϰІϰ϶ϷА ЀЁϼ϶ЄϲГϮ 

ϖϺϮϸϼϰ϶ϳЖϹϲϺϼ϶ ЁϴϺ БϺϺϼ϶Ϯ ЁϴϿ ϽϸϴϾϼЃϼϾГϮϿ, ЀЂϺϲ϶ϾϹ϶ϷА ϷϮЁϮϸВϰϼЂϹϲ ЀЁϼ ϹϲϰϮϸИЁϲϾϼ 

ϮϽϼϵϲЁВϾ϶ϼ ЁϴϿ ϽϼЂ ϱϲϺ ϲГϺϮ϶ Аϸϸϼ ϮϽЖ ЁϼϺ ϽϮϰϷЖЀϹ϶ϼ ϶ЀЁЖ. ϧЁϼϺ ϽϮϰϷЖЀϹ϶ϼ ϶ЀЁЖ ϹБЀІ 

ЁϴϿ ϱϼϹВϿ ЁϼЂ ϱ϶Ϯϱ϶ϷЁИϼЂ, ϮϽϼϵϴϷϲИϲЁϮ϶, ϱ϶ϮϹϼ϶ϾАϳϲЁϮ϶ ϷϮ϶ ϮϺϮϽϮϾГЀЁϮЁϮ϶ 

ϽϸϴϾϼЃϼϾГϮ Ѐϲ ϽϸϴϵКϾϮ ϹϼϾЃКϺ ϷϮ϶ ϲϷЃАϺЀϲІϺ. ϞЀЁЖЁϼϽϼ϶, ϴϸϲϷЁϾϼϺ϶ϷБϿ 

ϱ϶ϲЂϵИϺЀϲ϶Ͽ ϷϮ϶ ϱ϶Ϯϱ϶ϷЁЂϮϷБϿ ЂϽϴϾϲЀГϲϿ ϷϮϵ϶ЀЁϼИϺ ϽϾϼЀϯАЀ϶ϹϮ ϷϮ϶ ϲϸБϰϻ϶ϹϮ 

ϮϺЁ϶ϷϲГϹϲϺϮ ЁϼЂ ЅϴЃ϶ϮϷϼИ ϷϮ϶ ЁϼЂ ЃЂЀ϶ϷϼИ ϷЖЀϹϼЂ, ϮϽЖ ЁϴϺ ϽϾϼϯϼϸВ Ϲ϶ϮϿ ϲ϶ϷЖϺϮϿ В 

ЁϴϺ ϮϺϮϽϮϾϮϰІϰВ ϲϺЖϿ ВЄϼЂ, БІϿ ЁϴϺ ϽϲϾ϶ϰϾϮЃВ ЁϴϿ ϷϮЁАЀЁϮЀϴϿ Ϲ϶ϮϿ ϴϸϲϷЁϾϼϺ϶ϷВϿ 

ЀЂЀϷϲЂВϿ ϷϮ϶ ЁϼϺ БϸϲϰЄЖ ЁϴϿ. ϟАϵϲ БϺϮ ϮϽЖ ϮЂЁА ЁϮ ϮϺЁ϶ϷϲГϹϲϺϮ ϮϽϼЁϲϸϲГ ЀЁϼ϶ЄϲГϼ ЁϼЂ 

϶ЀЁϼИ ϷϮ϶ ϮϺϮЃБϾϲЁϮ϶ ЀϮϺ ϽЖϾϼϿ. 

Ϥ ϽϮϰϷЖЀϹ϶ϼϿ ϶ЀЁЖϿ ϱϴϹ϶ϼЂϾϰВϵϴϷϲ ϮϾЄ϶ϷА ϰ϶Ϯ ЄϾВЀϴ ϮϽЖ ϮϺϵϾКϽϼЂϿ ϷϮ϶ ϽϮϾЖϸϼ ϽϼЂ 

ϼЁ϶ϱВϽϼЁϲ ϱ϶ϮϷ϶ϺϲГЁϮ϶ Ѐϲ ϮЂЁЖϺ ϲГϺϮ϶ ϹϴЄϮϺ϶ϷА ϮϺϮϰϺКЀ϶Ϲϼ ϷϮ϶ ϽϾϼЀϽϲϸАЀ϶Ϲϼ ϱϲϺ ϲГϺϮ϶ 

ІЀЁЖЀϼ ϹϴЄϮϺ϶ϷА ϷϮЁϮϺϼϴЁЖ. Ϥ ЖϰϷϼϿ ЁІϺ ϱ϶ϲϾϰϮЀ϶КϺ ϽϼЂ ϸϮϹϯАϺϼЂϺ ЄКϾϮ ЀЁϼϺ 

ϽϮϰϷЖЀϹ϶ϼ ϶ЀЁЖ, ϲϽ϶ϯАϸϲ϶ ЁϴϺ ϮЂЁϼϹϮЁϼϽϼГϴЀϴ ЁϼЂϿ, ϽϾϼϷϲ϶ϹБϺϼЂ ϺϮ  ϱ϶ϲϷϽϲϾϮ϶КϺϼϺЁϮ϶  

Ѐϲ ЄϾϼϺ϶ϷА ϽϸϮГЀ϶Ϯ ϽϼЂ ϺϮ ϱ϶ϷϮ϶ϼϸϼϰϼИϺ ЁϴϺ ϲϷЁБϸϲЀϴ ЁϼЂϿ.   

Ϝ ϸИЀϴ ϽϼЂ ϽϾϼЁАϵϴϷϲ ВЁϮϺ ϴ ЄϾВЀϴ ϹϲЁϮϱϲϱϼϹБϺІϺ ϰ϶Ϯ ϽϲϾ϶ϰϾϮЃВ ЁІϺ ϱϲϱϼϹБϺІϺ 

ϽϼЂ ϽϲϾ϶БЄϼϺЁϮ϶ ЀЁϼϺ ϶ЀЁЖ. Ϝ ϼϾϰϮϺІϹБϺϴ ЄϾВЀϴ ϹϲЁϮϱϲϱϼϹБϺІϺ ϮϽϼЁϲϸϲГ ϵϲϹБϸ϶ϼ 

ϸГϵϼ ϰ϶Ϯ Ё϶Ͽ ЀИϰЄϾϼϺϲϿ ϷϮ϶ ЀЂϺϲЄКϿ ϮϺϮϽЁЂЀЀЖϹϲϺϲϿ ЁϲЄϺϼϸϼϰГϲϿ ЁϼЂ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷϼИ 

϶ЀЁϼИ ϷϮ϶ ЁІϺ ϮϺϼ϶ЄЁКϺ ϱ϶ϮЀЂϺϱϲϱϲϹБϺІϺ ϱϲϱϼϹБϺІϺ.  

 

1.2. ϧϷϼϽЖϿ ϙ϶ϽϸІϹϮЁ϶ϷВϿ ϚϾϰϮЀГϮϿ 

Ϝ ϽϮϾϼИЀϮ ϱ϶ϽϸІϹϮЁ϶ϷВ ϮϺϮϽЁИЀЀϲЁϮ϶ ЀЁϼ ϽϲϱГϼ ЁϼЂ ϧϴϹϮЀ϶ϼϸϼϰ϶ϷϼИ ϞЀЁϼИ ϷϮ϶ Ͻ϶ϼ 

ϲ϶ϱ϶ϷА, ЁϮ ϮϺϼ϶ЄЁА ϱ϶ϮЀЂϺϱϲϱϲϹБϺϮ ϱϲϱϼϹБϺϮ ϷϮ϶ ЁϴϺ ϲЃϮϾϹϼϰВ ЁϼЂϿ Ѐϲ ϱϲϱϼϹБϺϮ 

Ͻϼϸ϶Ё϶ЀЁ϶ϷВϿ ϷϸϴϾϼϺϼϹ϶АϿ. ϧϷϼϽЖϿ ЁϴϿ ϲϾϰϮЀГϮϿ ϲГϺϮ϶ ϴ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷВ ϲϺϼϽϼГϴЀϴ 

Ͻϼϸ϶Ё϶ЀЁ϶ϷКϺ ϱϲϱϼϹБϺІϺ ϽϼЂ ϽϾϼБϾЄϼϺЁϮ϶ ϮϽЖ ϲЁϲϾϼϰϲϺϲГϿ ϽϴϰБϿ, ϴ ϱ϶ϮЀИϺϱϲЀϴ ЁϼЂϿ 

Ϲϲ ϲϻІЁϲϾ϶ϷБϿ ϽϴϰБϿ ϷϮ϶ ϴ ϮϺАϽЁЂϻϴ ϲЃϮϾϹϼϰВϿ ϰ϶Ϯ ЁϴϺ ϽϾϼϯϼϸВ ϷϮ϶ ϲϻϲϾϲИϺϴЀϴ ЁІϺ 

ϲϺϼϽϼ϶ϴϹБϺІϺ ϱ϶ϮЀЂϺϱϲϱϲϹБϺІϺ ϱϲϱϼϹБϺІϺ. Ϙ϶Ϯ ЁϴϺ ϲϽГЁϲЂϻϴ ЁϼЂ ЀϷϼϽϼИ ϮϽϮ϶ЁϲГЁϮ϶:  

¶ ϴ ϲϻБЁϮЀϴ ЁϴϿ ЂϽАϾЄϼЂЀϮϿ ЀЄϲЁ϶ϷВϿ ϯ϶ϯϸ϶ϼϰϾϮЃГϮϿ, 
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¶  ϴ ЄϾВЀϴ ϱ϶ϮϱϲϱϼϹБϺІϺ ЁϲЄϺϼϸϼϰ϶КϺ,  

¶ ϴ ЄϾВЀϴ, Ϯϻ϶ϼϸЖϰϴЀϴ ϷϮ϶ ЀИϰϷϾ϶Ѐϴ ϲϾϰϮϸϲГІϺ ϱϴϹ϶ϼЂϾϰГϮϿ ϷϮ϶ ϱ϶ϮЀИϺϱϲЀϴϿ 

ЀϴϹϮЀ϶ϼϸϼϰ϶ϷКϺ ϱϲϱϼϹБϺІϺ 

¶ ϮϺАϸЂЀϴ ЁІϺ ϮϽϮ϶ЁВЀϲІϺ ϷϮ϶ ЀЄϲϱ϶ϮЀϹЖϿ ЁϴϿ ϽϾϼЁϲ϶ϺЖϹϲϺϴϿ ϲЃϮϾϹϼϰВϿ 

¶ ϮϺАϽЁЂϻϴ ϷϮ϶ Ϯϻ϶ϼϸЖϰϴЀϴ ЁϴϿ ϲЃϮϾϹϼϰВϿ 

1.3. ϤϾϰАϺІЀϴ ϷϲЃϮϸϮГІϺ  

Ϩϼ 2ϼ ϷϲЃАϸϮ϶ϼ ϮϽϼЁϲϸϲГ Ёϼ ϵϲІϾϴЁ϶ϷЖ ЂϽЖϯϮϵϾϼ ЁϴϿ ϲϾϰϮЀГϮϿ. ϧϲ ϮЂЁЖ ϽϮϾϮЁГϵϲϺЁϮ϶ 

ϼ϶ ЁϲЄϺϼϸϼϰГϲϿ ϷϮ϶ ϽϼЂ ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϮϺ ЀЁϴϺ ϲϾϰϮЀГϮϿ ϷϮ϶ ϮϺϮϸИϼϺЁϮ϶  БϺϺϼ϶ϲϿ ЖϽІϿ, 

ЀϴϹϮЀ϶ϼϸϼϰ϶ϷЖϿ ϶ЀЁЖϿ, ϱ϶ϮЀЂϺϱϲϱϲϹБϺϮ ϱϲϱϼϹБϺϮ, RDF, ϼϺЁϼϸϼϰГϮ ϷϮ϶ ϹϼϺЁБϸϮ 

ϱϲϱϼϹБϺІϺ.  

Ϩϼ 3ϼ ϷϲЃАϸϮ϶ϼ ϽϲϾ϶ϰϾАЃϲ϶ ЁϴϺ ϹϲϵϼϱϼϸϼϰГϮ ϽϼЂ ϮϷϼϸϼЂϵВϵϴϷϲ ϰ϶Ϯ ЁϴϺ ϹϲЁϮЁϾϼϽВ 

Ͻϼϸ϶Ё϶ЀЁ϶ϷКϺ ϱϲϱϼϹБϺІϺ Ѐϲ ϮϺϼ϶ЄЁА ϱ϶ϮЀЂϺϱϲϱϲϹБϺϮ ϱϲϱϼϹБϺϮ. ϥϮϾϼЂЀ϶АϳϼϺЁϮ϶ ЁϮ 

ϲϾϰϮϸϲГϮ ϽϼЂ ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϮϺ ϰ϶Ϯ ЁϴϺ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷВ ϲϺϼϽϼГϴЀϴ ϷϮ϶ ϱ϶ϮЀИϺϱϲЀϴ 

ЁϼЂϿ ϷϮ϶ ϮϺϮЃБϾϼϺЁϮ϶ ЁϮ ϮϽϼЁϲϸБЀϹϮЁϮ ЁϴϿ ϲϽϲϻϲϾϰϮЀГϮϿ ϷϮ϶ ЁϴϿ ϹϲЁϮЁϾϼϽВϿ ЁϼЂϿ. 

Ϩϼ 4ϼ ϷϲЃАϸϮ϶ϼ ϽϮϾϼЂЀ϶Аϳϲ϶ ЁϴϺ ϮϾЄ϶ЁϲϷЁϼϺ϶ϷВ ЁϴϿ ϲЃϮϾϹϼϰВϿ ЁϼЂ ϮϺϮϽЁИЄϵϴϷϲ ЀЁϮ 

ϽϸϮГЀ϶Ϯ ЁϴϿ ϱ϶ϽϸІϹϮЁ϶ϷВϿ ϲϾϰϮЀГϮϿ. ϖϺϮЃБϾϼϺЁϮ϶ ϼ϶ ϸϲ϶ЁϼЂϾϰ϶ϷБϿ ϮϽϮ϶ЁВЀϲ϶Ͽ ϷϮ϶ 

ϽϲϾ϶ϰϾАЃϲЁϮ϶ ϴ ЂϽϼϱϼϹВ ЁϴϿ ϲЃϮϾϹϼϰВϿ. ϧЁϴ ЀЂϺБЄϲ϶Ϯ, ϮϺϮϸИϲЁϮ϶ ϴ ϸϲ϶ЁϼЂϾϰГϮ ЁϼЂ 

ϷАϵϲ ϱϼϹ϶ϷϼИ ЀЁϼ϶ЄϲГϼЂ ЁϴϿ ϲЃϮϾϹϼϰВϿ ϷϮ϶ ϽϮϾϼЂЀ϶АϳϲЁϮ϶ ϼ ЁϾЖϽϼϿ ϽϼЂ 

ϮϸϸϴϸϼϲϽ϶ϱϾϼИϺ.  

Ϩϼ 5ϼ ϷϲЃАϸϮ϶ϼ ϽϲϾ϶ϸϮϹϯАϺϲ϶ ЁϴϺ ϽϮϾϼЂЀГϮЀϴ ϱИϼ ЀϲϺϮϾГІϺ ЄϾВЀϴϿ ϽϼЂ 

ϱϴϹ϶ϼЂϾϰВϵϴϷϮϺ ϰ϶Ϯ ЁϴϺ Ϯϻ϶ϼϸЖϰϴЀϴ ЁϴϿ ϲЃϮϾϹϼϰВϿ.  

Ϩϼ 6ϼ ϷϲЃАϸϮ϶ϼ ϽϲϾ϶ϸϮϹϯАϺϲ϶ ЁϮ ЀЂϹϽϲϾАЀϹϮЁϮ ЁϴϿ ϱ϶ϽϸІϹϮЁ϶ϷВϿ ϲϾϰϮЀГϮϿ. 

ϧЂϰϷϾГϺϼϺЁϮ϶ ЁϮ ϲϾϰϮϸϲГϮ ϽϼЂ ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϮϺ Ϲϲ ϯАЀϴ ЁϮ ЄϮϾϮϷЁϴϾ϶ЀЁ϶ϷА ЁϼЂϿ ϷϮ϶ 

ЁϮ ϮϽϼЁϲϸБЀϹϮЁϮ ЁϴϿ ЄϾВЀϴϿ ЁϼЂϿ. ϨБϸϼϿ ϰБϺϲЁϮ϶ ЀЂϺϼϸ϶ϷВ ϲϷЁ϶ϹϴЁВ ЁϴϿ ϲϾϰϮЀГϮϿ ϷϮ϶ 

ϮϺϮЃБϾϼϺЁϮ϶ ϼ϶ ϹϲϸϸϼϺЁ϶ϷБϿ ϲϺБϾϰϲ϶ϲϿ. 
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ϟϲЃАϸϮ϶ϼ 2ϼ  
ϝϲІϾϴЁ϶ϷЖ ϷϮ϶ ЁϲЄϺϼϸϼϰ϶ϷЖ ЂϽЖϯϮϵϾϼ 

2.1. ϥЖϾϼϿ (Resource) & URI  

ϥЖϾϼϿ, ϲГϺϮ϶ ϼЁ϶ϱВϽϼЁϲ ϹϽϼϾϲГ ϺϮ ϲϷЁϲϵϲГ В ϺϮ ЄϾϴЀ϶ϹϼϽϼ϶ϴϵϲГ ЀЁϼ ϱ϶ϮϱГϷЁЂϼ ϷϮ϶ 

ϼЁ϶ϱВϽϼЁϲ Ϲϲ Ёϼ ϼϽϼГϼ ϹϽϼϾϲГ ϺϮ ЂϽАϾϻϲ϶ ϮϸϸϴϸϲϽГϱϾϮЀϴ. Ϙ϶Ϯ ϺϮ ЄϾϴЀ϶ϹϼϽϼ϶ϴϵϲГ БϺϮϿ 

ϽЖϾϼϿ ЀЁϼϺ ϽϮϰϷЖЀϹ϶ϼ ϶ЀЁЖ ϽϾБϽϲ϶ ϽϾКЁϼϺ ϲГϺϮ϶ ϲЃ϶ϷЁЖ ϺϮ ϲϺЁϼϽ϶ЀЁϲГ ϷϮ϶ ϱϲИЁϲϾϼϺ ϺϮ 

ЂϽАϾЄϼЂϺ ϹБЀϮ КЀЁϲ ϺϮ ϲГϺϮ϶ ϱ϶ϮЄϲ϶ϾГЀ϶ϹϼϿ. ϗАЀϲ϶ ЁϴϿ ϽϾϼЁЂϽϼϽϼГϴЀϴϿ ЁϼЂ W3c, ϰ϶Ϯ Ёϼ 

ЀϷϼϽЖ ϮЂЁЖ ϰГϺϲЁϮ϶ ЄϾВЀϴ ЁІϺ Uniform  Resource Identifiers  В ϲϺ ЀЂϺЁϼϹГϮ URIs[1]   

ЈϺϮ URI ЁϮЂЁϼϽϼ϶ϲГ БϺϮϺ ϽЖϾϼ ϷϮ϶ ЁϮЂЁЖЄϾϼϺϮ ЁϼϺ ϱ϶ϲЂϵЂϺЀ϶ϼϱϼЁϲГ, КЀЁϲ ϺϮ ϲГϺϮ϶ 

ϱЂϺϮЁВ ϴ ϽϾϼЀϽБϸϮЀϴ ϷϮ϶  ϴ ϱ϶ϮЄϲГϾ϶Ѐϴ ЁϼЂ Ϲϲ ϯАЀϴ ϷАϽϼ϶ϼ ϱ϶Ϯϱ϶ϷЁЂϮϷЖ ϽϾІЁЖϷϼϸϸϼ 

ЖϽІϿ Ёϼ HTTP. Ϩϼ URI ϲϺЖϿ ϽЖϾϼЂ ЁϼϺ ϱ϶ϮЄІϾГϳϲ϶ ϮϽЖ ϼϽϼ϶ϼϺϱВϽϼЁϲ АϸϸϼϺ ϲϺК ϹБЀІ 

ϮЂЁϼИ ϷϮϵГЀЁϮϺЁϮ϶ ϱЂϺϮЁБϿ ϷϮ϶ ЖϸϲϿ ϼ϶ ϮϸϸϴϸϲϽ϶ϱϾАЀϲ϶Ͽ ϹϮϳГ ЁϼЂ. Ϝ ЀЄБЀϴ ϹϲЁϮϻИ URIs 

ϷϮ϶ ϽЖϾІϺ ϲГϺϮ϶ ϽϼϸϸА ϽϾϼϿ БϺϮϺ, ϱϴϸϮϱВ БϺϮ URI ϹϽϼϾϲГ ϺϮ ϷϮЁϮϱϲ϶ϷϺИϲ϶ ϹЖϺϼ БϺϮϺ 

ϽЖϾϼ, ϮϸϸА БϺϮϿ ϽЖϾϼϿ ϹϽϼϾϲГ ϺϮ ϮϺϮϰϺІϾГϳϲЁϮ϶ ϮϽЖ ϱ϶ϮЃϼϾϲЁ϶ϷА URIs[2] . 

 

2.2. ϡϲЁϮϱϲϱϼϹБϺϮ 

ϨϮ ϹϲЁϮϱϲϱϼϹБϺϮ ϲГϺϮ϶ ϱϼϹϴϹБϺϴ ϽϸϴϾϼЃϼϾГϮ ϽϼЂ ϽϲϾ϶ϰϾАЃϲ϶, ϲϽϲϻϴϰϲГ, ϽϾϼЀϱ϶ϼϾГϳϲ϶ 

БϺϮϺ ϽЖϾϼ ϷϮ϶ ϲϽ϶ЁϾБϽϲ϶ ЁϴϺ ϲЂϷϼϸЖЁϲϾϴ ϮϺАϷϸϴЀϴ, ЄϾВЀϴ ϷϮ϶ ϱ϶ϮЄϲГϾ϶Ѐϴ ЁϼЂ. 

ϟϮϸϼИϺЁϮ϶ ЀЂЄϺА ϷϮ϶ ϱϲϱϼϹБϺϮ ϰ϶Ϯ ЁϮ ϱϲϱϼϹБϺϮ. 

ϨϮ ϹϲЁϮϱϲϱϼϹБϺϮ ϱ϶ϲЂϷϼϸИϺϼЂϺ ЁϴϺ ϼϾϰАϺІЀϴ ЁІϺ ϽϸϴϾϼЃϼϾ϶ϮϷКϺ ϽЖϾІϺ 

ϼϹϮϱϼϽϼ϶КϺЁϮϿ ϲϷϲГϺϼЂϿ Ϲϲ Ϸϼ϶ϺА ЄϮϾϮϷЁϴϾ϶ЀЁ϶ϷА ϷϮ϶ ϱ϶ϮϷϾГϺϼϺЁϮϿ ϲϷϲГϺϼЂϿ Ϲϲ 

ϮЀЂЀЄБЁ϶ЀЁϮ. ϥϮϾБЄϼЂϺ ϲϽГЀϴϿ ϮϺϮϰϺІϾ϶ЀЁ϶ϷА ϷϮ϶ ϲϻЂϽϴϾϲЁϼИϺ ЀЁϴϺ 

ϮϽϼЁϲϸϲЀϹϮЁ϶ϷЖЁϲϾϴ ϽϾЖЀϯϮЀϴ ЀЁϼЂϿ ϽЖϾϼЂϿ, ϲϽ϶ЁϾБϽϼϺЁϮϿ ϺϮ ϯϾϲϵϼИϺ ϹБЀІ 

ϮϺϮϳВЁϴЀϴϿ ЀЄϲЁ϶ϷКϺ Ϲϲ ϮЂЁϼИϿ ϰϺІϾ϶ЀϹАЁІϺ[3] . 

2.3. RDF 
Ϝ ϽϾϼЀϽАϵϲ϶Ϯ ϰ϶Ϯ ϮϽϼЁϲϸϲЀϹϮЁ϶ϷЖЁϲϾϴ ϱ϶ϮЄϲГϾ϶Ѐϴ ЁϼЂ ЁϲϾАЀЁ϶ϼЂ ЖϰϷϼЂ ϽЖϾІϺ ϷϮ϶ 

ϱϲϱϼϹБϺІϺ ϽϼЂ ϽϮϾАϰϼϺЁϮ϶, ϹϲЁА ЁϼϺ ϹϼϺϼЀВϹϮϺЁϼ ϷϮϵϼϾ϶ЀϹЖ ЁІϺ ϽЖϾІϺ ϮϽЖ ЁϮ URIs, 

ϼϱВϰϴЀϲ Вϱϴ ϮϽЖ ЁϮ ЁБϸϴ ЁϼЂ ϽϾϼϴϰϼИϹϲϺϼЂ Ϯ϶КϺϮ ЀЁϴϺ ϮϺАϰϷϴ ϮϾЄ϶ϷА ϰ϶Ϯ ϽϲϾ϶ϰϾϮЃВ 

ЁϼЂϿ ϷϮ϶ ЀЁϴ ЀЂϺБЄϲ϶Ϯ ЀЁϴϺ ϮϽЖϽϲ϶ϾϮ  ϮϽЖϱϼЀϴϿ ϺϼВϹϮЁϼϿ ЁЖЀϼ ϰ϶Ϯ ЁϼЂϿ Ёϲϸ϶ϷϼИϿ 

ϮϽϼϱБϷЁϲϿ ЖЀϼ ϷϮ϶ ϰ϶Ϯ ЁϮ Гϱ϶Ϯ ЁϮ ϹϴЄϮϺВϹϮЁϮ ϽϼЂ ЁϼЂϿ ϱ϶ϮЄϲ϶ϾГϳϼϺЁϮ϶. 
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ЈЁЀ϶, ϰ϶Ϯ ЁϴϺ ϲϽГЁϲЂϻϴ ЁϼЂ ЀЁЖЄϼЂ ЁϴϿ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷВϿ ϮϺϮϽϮϾАЀЁϮЀϴϿ ЁϴϿ 

ϽϸϴϾϼЃϼϾГϮϿ, ϽϾϼЁϲГϺϲЁϮ϶ Ёϼ 1999 Ёϼ ϹϼϺЁБϸϼ ϽϲϾ϶ϰϾϮЃВϿ ϽЖϾІϺ RDF [4] . ЈϺϮ ϹϼϺЁБϸϼ 

ϱϲϱϼϹБϺІϺ ϽϼЂ ϽϲϾ϶ϰϾАЃϲ϶ ЁϼϺ ЁϾЖϽϼ ϱ϶ϮЄϲГϾ϶ЀϴϿ  ЁІϺ ϹϲЁϮϱϲϱϼϹБϺІϺ КЀЁϲ ϺϮ 

ϽϮϾБЄϼЂϺ,  ЀЁ϶Ͽ ϲЃϮϾϹϼϰБϿ ϽϼЂ ϱ϶ϮЄϲ϶ϾГϳϼϺЁϮ϶ ЁϴϺ ϽϸϴϾϼЃϼϾГϮ, ϱЂϺϮЁЖЁϴЁϮ  

ϷϮЁϮϺЖϴЀϴϿ ЁϼЂ ϽϲϾ϶ϲЄϼϹБϺϼЂ ЁϴϿ. Ϥ ϲЂϾИЁϲϾϼϿ ЀЁЖЄϼϿ ЁϼЂ RDF ϲГϺϮ϶ ϼ ϼϾ϶ЀϹЖϿ ϲϺЖϿ 

ϹϴЄϮϺ϶ЀϹϼИ ϽϲϾ϶ϰϾϮЃВϿ ϽЖϾІϺ ϽϼЂ ϱϲϺ ϮЃϼϾА ЀЂϰϷϲϷϾ϶ϹБϺϼ ϽϲϱГϼ ϲϺК ϽϮϾАϸϸϴϸϮ ϵϮ 

ϲГϺϮ϶ ϶ϷϮϺЖϿ ϺϮ ϽϲϾ϶ϰϾАЅϲ϶ ϽϸϴϾϼЃϼϾГϲϿ ϼϽϼ϶ϼЂϱВϽϼЁϲ ϽϲϱГϼЂ[5] . 

Ϝ ЀЁϼ϶Єϲ϶КϱϴϿ ϼϸϼϷϸϴϾІϹБϺϴ ϹϼϺАϱϮ ϽϸϴϾϼЃϼϾГϮϿ ЀЁϼ ϹϼϺЁБϸϼ RDF ϲГϺϮ϶ ϴ ϽϾЖЁϮЀϴ. 

Ϝ ϽϾЖЁϮЀϴ ЀЂϺϱБϲ϶ ϽЖϾϼЂϿ Ϲϲ ϶ϱ϶ЖЁϴЁϲϿ ϹБЀІ ϱϴϸКЀϲІϺ. ϥЖϾϼ϶ (Resources) ЖϽІϿ 

ϼϾГЀЁϴϷϮϺ ϽϮϾϮϽАϺІ, ϲГϺϮ϶ ϼ϶ ϼϺЁЖЁϴЁϲϿ ϽϼЂ ϽϲϾ϶ϰϾАЃϼϺЁϮ϶ ϮϽЖ Ёϼ ϹϼϺЁБϸϼ . Ϥ϶ 

϶ϱ϶ЖЁϴЁБϿ (Properties) ϲГϺϮ϶ ЁϮ ϷϮЁϴϰϼϾВϹϮЁϮ ϽϼЂ ϮϽϼϱГϱϼЂϺ ϰϺІϾГЀϹϮЁϮ ЀЁϼЂϿ 

ϽЖϾϼЂϿ[6] .   

Ϥ϶ ϱϴϸКЀϲ϶Ͽ (Statements) ϲГϺϮ϶ ϼ ЁϾЖϽϼϿ Ϲϲ ЁϼϺ ϼϽϼГϼ ϲϽ϶ЁЂϰЄАϺϲЁϮ϶ ϴ ϽϾϼϮϺϮЃϲϾϵϲГЀϮ 

ϮϺЁ϶ЀЁϼГЄ϶Ѐϴ. ϚГϺϮ϶ ЁϴϿ ϹϼϾЃВϿ <ЂϽϼϷϲГϹϲϺϼ> ± <ϷϮЁϴϰЖϾϴϹϮ> ± <ϮϺЁ϶ϷϲГϹϲϺϼ>  ϷϮ϶ 

ϮϺϮϽϮϾГЀЁϮЁϮ϶  ІϿ ϷϮЁϲЂϵЂϺЖϹϲϺϼϿ ϰϾАЃϼϿ ЖϽϼЂ ЂϽϼϷϲГϹϲϺϼ ϷϮ϶ ϮϺЁ϶ϷϲГϹϲϺϼ 

ϮϽϼЁϲϸϼИϺ ϷЖϹϯϼЂϿ ЁϼЂ ϲϺК ϴ ϶ϱ϶ЖЁϴЁϮ ϲГϺϮ϶ ϴ ϮϷϹВ ϽϼЂ ЁϮ ЀЂϺϱБϲ϶ Ϲϲ ϷϮЁϲИϵЂϺЀϴ ϮϽЖ 

Ёϼ ЂϽϼϷϲГϹϲϺϼ ϽϾϼϿ Ёϼ ϮϺЁ϶ϷϲГϹϲϺϼ ЖϽІϿ ЃϮГϺϲЁϮ϶ ЀЁϼ ϽϮϾϮϷАЁІ ЀЄВϹϮ. 

 

 

Ϩϼ ЂϽϼϷϲГϹϲϺϼ ЁϴϿ ЁϾ϶АϱϮϿ ϲГϺϮ϶ БϺϮ URI ϽϼЂ ϷϮЁϮϱϲ϶ϷϺИϲ϶ ЀЁϼϺ ϽЖϾϼ ϽϾϼϿ ϽϲϾ϶ϰϾϮЃВ. 

Ϩϼ ϮϺЁ϶ϷϲГϹϲϺϼ ϲГϺϮ϶ ϲГЁϲ ϹГϮ ϮϽϸВ Ё϶ϹВ (literal), ϰ϶Ϯ ϽϮϾАϱϲ϶ϰϹϮ Ϲ϶Ϯ ЀЂϹϯϼϸϼЀϲ϶ϾА, БϺϮϿ 

ϮϾ϶ϵϹЖϿ В Ϲ϶Ϯ ϴϹϲϾϼϹϴϺГϮ, ϲГЁϲ Ёϼ URI ϲϺЖϿ АϸϸϼЂ ϽЖϾϼЂ. Ϩϼ ϷϮЁϴϰЖϾϴϹϮ  ϲϷЃϾАϳϲ϶ ЁϴϺ 

ЀЄБЀϴ ϹϲЁϮϻИ ЂϽϼϷϲ϶ϹБϺϼЂ ϷϮ϶ ϮϺЁ϶Ϸϲ϶ϹБϺϼЂ ϰ϶Ϯ ϽϮϾАϱϲ϶ϰϹϮ ϴ ϴϹϲϾϼϹϴϺГϮ ϰБϺϺϴЀϴϿ 

ϷАϽϼ϶ϼЂ, Ѐϲ ϽϲϾГϽЁІЀϴ ϮϽϸВϿ Ё϶ϹВϿ, В ϴ ϰϺІϾ϶ϹГϮ ϹϲЁϮϻИ ϮЁЖϹІϺ Ѐϲ ϽϲϾГϽЁІЀϴ АϸϸϼЂ 

ϽЖϾϼЂ. Ϩϼ ϷϮЁϴϰϼϾВϹϮЁϮ  ϮϺϮϰϺІϾГϳϼϺЁϮ϶ ϮϽЖ URIs ϽϼЂ ϽϾϼБϾЄϼϺЁϮ϶ ϮϽЖ ϸϲϻ϶ϸЖϰ϶Ϯ. ϨϮ 

ϸϲϻ϶ϸЖϰ϶Ϯ ϮϽϼЁϲϸϼИϺ ЀЂϸϸϼϰБϿ ϽϼЂ ϽϮϾБЄϼЂϺ ϽϸϴϾϼЃϼϾГϲϿ ϰ϶Ϯ ЀЂϰϷϲϷϾ϶ϹБϺϮ ϽϲϱГϮ 

ϰϺКЀϴϿ.   

ϟϮϵКϿ ϼ϶ RDF ϰϾАЃϼ϶ ϲГϺϮ϶ ϼϹАϱϲϿ ϮϽЖ ЁϾ϶ϽϸБЁϲϿ, ϹϽϼϾϼИϺ ϲИϷϼϸϮ ϺϮ ЀЂϺϱЂАЀϼЂϺ 

ϱϲϱϼϹБϺϮ ϮϽЖ ϽϼϸϸϮϽϸБϿ ϽϴϰБϿ. ϥϮϾЖϸϮ ϮЂЁА ЀЂЄϺА ϲГϺϮ϶ ϲϽ϶ϵЂϹϴЁВ ϴ ЄϾВЀϴ ϽϼϸϸКϺ 

ϱ϶ϮϷϾ϶ЁКϺ  ϰϾАЃІϺ ϷϮ϶ ϱ϶ϮЁВϾϴЀϴ ЁІϺ ϽϲϾ϶ϲЄϼϹБϺІϺ ЁϼЂϿ ЄІϾ϶ЀЁА. 

 

ɳʽˁˈ˄ʰ м w5C ʵʺ˂˖ˋʹ 
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ϥϮϾАϱϲ϶ϰϹϮ RDF 

ϧЁϴ ЀЂϺБЄϲ϶Ϯ ϽϮϾϼЂЀ϶АϳϲЁϮ϶ БϺϮ ϽϮϾАϱϲ϶ϰϹϮ ϽϼЂ ϮЃϼϾА ЁϴϺ ϽϲϾ϶ϰϾϮЃВ ЁϼЂ БϾϰϼЂ 

®War and Peacē  ЁϼЂ Pablo Picasso ϴ ϼϽϼГϮ ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϲ ЀЁϮ ϽϸϮГЀ϶Ϯ ϲϷϽЖϺϴЀϴϿ 

ЁϴϿ ϽϮϾϼИЀϮϿ ϱ϶ϽϸІϹϮЁ϶ϷВϿ ϲϾϰϮЀГϮϿ. 

 

<http://localhost:3000/moma/8973/artwork> <http://purl.org/dc/elements/1.1/title> 

"War and Peace" . 

<http://localhost:3000/moma/8973/artwork> <http://purl.org/dc/elements/1.1/date> 

"1955" . 

<http://localhost:3000/moma/8973/artwork> <http://purl.org/dc/elements/1.1/creator>  

<http://localhost:3000/moma/artist/4609> . 

<http://localhost:3000/moma/artist/4609> 

<http://www.w3.org/2004/02/skos/core#prefLabel> "Pablo Picasso" . 

 
 

 

ϧϲ ϲϸϲИϵϲϾϴ ϮϽЖϱϼЀϴ ϼ  ϰϾАЃϼϿ ϯАЀϲ϶ ЁІϺ ЀЂЀЄϲЁГЀϲІϺ, ϮϽϼϱГϱϲ϶ ЁϮ ϽϮϾϮϷАЁІ 

ϺϼВϹϮЁϮ: 

<Artwork 89 73> <has title> <War and Piece> 

<Artwork 8973> <date of creation> < 1953> 

<Artwork 8973> <was created by> <Artist 4609> 

<Artist 4609> <is called> <Pablo Picasso> 

ɳʽˁˈ˄ʰ н ʃʰˊʱʵʶʽʴ˃ʰ w5C 
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ϥϸϲϼϺϲϷЁВϹϮЁϮ RDF   

¶ Ϝ ЄϾВЀϴ URIs ЀϮϺ ϹϼϺϮϱ϶ϷА ϮϺϮϰϺІϾ϶ЀЁ϶ϷА ЁЖЀϼ ϰ϶Ϯ ϱϲϱϼϹБϺϮ ЖЀϼ  ϷϮ϶  ϰ϶Ϯ 

ЖϾϼЂϿ ϸϲϻ϶ϸϼϰГІϺ, ϲϽ϶ЁϾБϽϲ϶ Ѐϲ ϼϽϼ϶ϼϺϱВϽϼЁϲ ϺϮ ϮϺϮЃϲϾϵϲГ Ѐϲ ϼЁ϶ϱВϽϼЁϲ. 

¶ ϟАϵϲ ЄϾВЀЁϴϿ ϲϺЖϿ RDF ϰϾАЃϼЂ ϽϼЂ ϯϾГЀϷϲЁϮ϶ ЀЁϼϺ ϽϮϰϷЖЀϹ϶ϼ ϶ЀЁЖ, ϹϽϼϾϲГ ϺϮ 

ϮϺϮЁϾБϻϲ϶ Ѐϲ ϼϽϼ϶ϼϱВϽϼЁϲ URI ϷϮ϶ ϺϮ ϸАϯϲ϶ ϽϸϴϾϼЃϼϾГϲϿ ϰ϶Ϯ ЁϼϺ ϽЖϾϼ, Ϲϲ 

ϮϽϼЁБϸϲЀϹϮ ϷАϵϲ ЁϾ϶ϽϸБЁϮ  ϲϺЖϿ ϰϾАЃϼЂ ϺϮ ϮϽϼЁϲϸϲГ ϲϺϮϾϷЁВϾ϶ϼ ЀϴϹϲГϼ ϰ϶Ϯ 

ЁϴϺ ϲϻϲϾϲИϺϴЀϴ ЁϼЂ ЀЂϰϷϲϷϾ϶ϹБϺϼЂ ϽϲϱГϼЂ ϱϲϱϼϹБϺІϺ.   

¶ Ϩϼ ϹϼϺЁБϸϼ ϲϽ϶ЁϾБϽϲ϶ ЁϴϺ ϱ϶ϮЀИϺϱϲЀϴ ϱϲϱϼϹБϺІϺ ϮϽЖ ϱ϶ϮЃϼϾϲЁ϶ϷБϿ ϽϴϰБϿ. 

¶ ϥϸϴϾϼЃϼϾГϮ ϮϽЖ ϱ϶ϮЃϼϾϲЁ϶ϷБϿ ϽϴϰБϿ ϹϽϼϾϲГ ϲИϷϼϸϮ ϺϮ ЀЂϰЄІϺϲЂϵϲГ, 

ЀЂϺϱЂАϳϼϺЁϮϿ ϼϹАϱϲϿ ЁϾ϶ϽϸϲЁКϺ Ѐϲ БϺϮ ϰϾАЃϼ. 

¶ Ϩϼ RDF ϲϽ϶ЁϾБϽϲ϶ Ёϴ ЄϾВЀϴ ϱ϶ϮЃϼϾϲЁ϶ϷКϺ ЀЄϴϹАЁІϺ ϷϮ϶ ϸϲϻ϶ϸϼϰГІϺ Ѐϲ БϺϮϺ 

ϰϾАЃϼ ϮЂϻАϺϼϺЁϮϿ ЁϴϺ ϲϷЃϾϮЀЁ϶ϷЖЁϴЁϮ ЀЁϴϺ ϽϲϾ϶ϰϾϮЃВ ЁІϺ ϽЖϾІϺ[7] . 

 

ϧϲ ϰϲϺ϶ϷБϿ ϰϾϮϹϹБϿ ϴ ϱϼϹВ ЁϼЂ RDF ϲГϺϮ϶ ϮϾϷϲЁА ϮϽϸВ ϷϮ϶ ϱϲϺ ϽϮϾϼЂЀ϶Аϳϲ϶ ϷАϽϼ϶Ϯ 

ϱЂЀϷϼϸГϮ ЀЁϴϺ ϷϮЁϮϺЖϴЀϴ. Ϝ ЄϾВЀϴ ЁϼЂ ЖϹІϿ Ѐϲ ϽϼϸИϽϸϼϷϮ ЀϲϺАϾ϶Ϯ ϷϮϵ϶ЀЁА ϱИЀϷϼϸϴ 

ЁϴϺ ϮϽϼЀЃϮϸϹАЁІЀϴ ЁЂЄКϺ ϸϼϰ϶ϷКϺ ϸϮϵКϺ. ϧϲ ЀЂϺϱЂϮЀϹЖ Ϲϲ ЁϴϺ ϽϾКЁϴ ЁϴϿ 

ϮϺϮϽϮϾАЀЁϮЀϴ ϹБЀІ ЁϼЂ ϽϾϼЁИϽϼЂ RDF/XML [8], ϴ ϱϼϹВ ϮϽϼϵАϾϾЂϺϲ ЁϴϺ Ђ϶ϼϵБЁϴЀВ 

ЁϴϿ ϮϽЖ ЁϼЂϿ ϽϾϼϰϾϮϹϹϮЁ϶ЀЁБϿ ϷϮ϶ БЁЀ϶ ϱϲϺ ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϲ ϲЂϾБІϿ. ϙϲϺ ЂϽВϾϻϲ  

ϸϼ϶ϽЖϺ, АϹϲЀϮ ϴ ϲϽ϶ϵЂϹϴЁВ ϮϺАϽЁЂϻϴ ϽЖϾІϺ ϽϼЂ ЀЂϹϽϲϾ϶ϸϮϹϯАϺϼЂϺ ϹϲЁϮϱϲϱϼϹБϺϮ. Ϙ϶Ϯ 

ЁϴϺ ϮϺЁ϶ϹϲЁКϽ϶Ѐϴ ϮЂЁϼИ ϷϮ϶ АϸϸІϺ ϽϾϼϯϸϴϹАЁІϺ ϱϴϹ϶ϼЂϾϰВϵϴϷϮϺ ϼ϶ ϮϺϮϽϮϾϮЀЁАЀϲ϶Ͽ 

Turtle [9] , N-Triples [10] , N-Quads [11] , N3 [12] , JSON-LD [13] . 

 

2.4. ϨϲЄϺϼϸϼϰГϲϿ ϧϴϹϮЀ϶ϼϸϼϰ϶ϷϼИ ϞЀЁϼИ 

RDFS 

To RDF Schema[14]  (RDFS) ϽϮϾБЄϲ϶ БϺϮ ϸϲϻ϶ϸЖϰ϶ϼ ϹϼϺЁϲϸϼϽϼГϴЀϴϿ RDF ϱϲϱϼϹБϺІϺ. 

ϚГϺϮ϶ БϺϮ ЀИϺϼϸϼ ϽϾϼϷϮϵϼϾ϶ЀϹБϺІϺ ϽЖϾІϺ ϽϼЂ ϽϮϾБЄϲ϶ Ёϴ ϱЂϺϮЁЖЁϴЁϮ ϽϲϾ϶ϰϾϮЃВϿ 

ЀЂЀЄϲЁ϶ϳЖϹϲϺІϺ ϽЖϾІϺ ϮϸϸА ϷϮ϶ ЁϴϺ ϹϲЁϮϻИ ЁϼЂϿ ЀЄБЀϴ. ϖϽϼЁϲϸϲГ ϲϽБϷЁϮЀϴ ЁϼЂ RDF 

ϷϮ϶ ЄϾϴЀ϶ϹϼϽϼ϶ϲГЁϮ϶ ЀЂЄϺА ϮϽЖ ϼϺЁϼϸϼϰГϲϿ ϰ϶Ϯ ЁϴϺ ϽϲϾ϶ϰϾϮЃВ ϯϮЀ϶ϷКϺ ϲϺϺϼ϶КϺ. 

ϥϮϾАϱϲ϶ϰϹϮ ЄϾВЀϴϿ ЁϼЂ RDFS ϲГϺϮ϶ ϼ ϷϮϵϼϾ϶ЀϹЖϿ ЁϼЂ ϽϲϱГϼЂ ϼϾ϶ЀϹϼИ ϷϮ϶ ЁϼЂ ϽϲϱГϼЂ 

Ё϶ϹКϺ ЁІϺ ϶ϱ϶ϼЁВЁІϺ ЁІϺ ϽЖϾІϺ.  
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OWL 

Ϝ Web Ontology Language [15]  (OWL) ϲГϺϮ϶ Ϲ϶Ϯ ϰϸКЀЀϮ ϱϴϹ϶ϼЂϾϰГϮϿ ϼϺЁϼϸϼϰ϶КϺ.. 

ϚϽϲϷЁϲГϺϲ϶ Ёϼ ϹϼϺЁБϸϼ RDF ϷϮ϶  Ёϼ RDFS ϽϮϾБЄϼϺЁϮϿ ϱЂϺϮЁЖЁϴЁϮ ϼϾ϶ЀϹϼИ ϷϸАЀϲІϺ ϮϽЖ 

ЁϴϺ БϺІЀϴ, ЁϴϺ ЁϼϹВ В ЁϴϺ АϾϺϴЀϴ Ϲ϶ϮϿ В ϷϮ϶ ϽϲϾ϶ЀЀϼЁБϾІϺ АϸϸІϺ ϷϸАЀϲІϺ. ϗϮЀГϳϲЁϮ϶ 

ЀЁϴϺ ϽϲϾ϶ϰϾϮЃ϶ϷВ ϸϼϰ϶ϷВ ϷϮ϶ БЄϲ϶ ЀЄϲϱ϶ϮЀЁϲГ ϰ϶Ϯ ЁϴϺ ϮϺϮϽϮϾАЀЁϮЀϴ ЀИϺϵϲЁϴϿ ϰϺКЀϴϿ 

ЀЄϲЁ϶ϷА Ϲϲ ϽϾАϰϹϮЁϮ В ϼϹАϱϲϿ ϽϾϮϰϹАЁІϺ ϷϮ϶ ЁϴϿ ЀЄБЀϴϿ ϹϲЁϮϻИ ЁϼЂϿ. 

 

DC 

Ϩϼ ϸϲϻ϶ϸЖϰ϶ϼ DCMI metadata  terms  [16]  В ( Dublin  Core, DC) ϽϲϾ϶БЄϲ϶ ЖϾϼЂϿ ϽϼЂ ЀϷϼϽЖϿ 

ЁϼЂϿ ϲГϺϮ϶ ϺϮ ЄϾϴЀ϶ϹϼϽϼ϶ϴϵϼИϺ Ѐϲ ЀЂϺϱЂϮЀϹЖ Ϲϲ ЖϾϼЂϿ АϸϸІϺ ЀЂϹϯϮЁКϺ ϸϲϻ϶ϸϼϰГІϺ 

ϰ϶Ϯ ЁϴϺ ϱϴϹ϶ϼЂϾϰГϮ ϺϼϴϹϮЁ϶ϷϼИ ϽϸϮ϶ЀГϼЂ ϲЃϮϾϹϼϰКϺ. Ϩϼ Dublin  Core ϲГϺϮ϶ БϺϮ ЀИϺϼϸϼ 

ϱϲϷϮϽБϺЁϲ ϰϲϺ϶ϷКϺ ϷϮ϶ ϲЂϾБІϿ ЄϾϴЀ϶ϹϼϽϼ϶ϼИϹϲϺІϺ ЀЁϼ϶ЄϲГІϺ: Creator, Contributor, 

Publisher, Title, Date, Language, Format, Subject, Description, Identifier, Relation, 

Source, Type, Coverage, and Rights.  

 

SKOS 

Ϩϼ Simple Knowledge  Organization  System [17] (SKOS) ϲГϺϮ϶ БϺϮ ϽϾЖЁЂϽϼ ϱ϶ϮϹϼ϶ϾϮ-

ЀϹϼИ ϱϲϱϼϹБϺІϺ ϽϼЂ ϰϲЃЂϾКϺϲ϶ ϱ϶ϮЃϼϾϲЁ϶ϷА ϽϲϱГϮ ϰϺКЀϴϿ ϷϮ϶ ЁϲЄϺϼϸϼϰГϮϿ. ϫϾϴЀ϶Ϲϼ-

Ͻϼ϶ϲГЁϮ϶ ϰ϶Ϯ ЁϴϺ ϮϺϮϽϮϾАЀЁϮЀϴ ЀЂЀЁϴϹАЁІϺ ϼϾϰАϺІЀϴϿ ϰϺКЀϴϿ (knowledge 

organization systems - KOSs), ЖϽІϿ ϵϴЀϮЂϾϼГ, ЁϮϻϼϺϼϹГϲϿ ϷϮ϶ ЀЄВϹϮЁϮ ЁϮϻ϶ϺЖϹϴЀϴϿ. 

 

SPARQL 

Ϝ SPARQL [18]  (SPARQL Protocol and RDF Query Language) ϲГϺϮ϶ ϹГϮ ϰϸКЀЀϮ ϰ϶Ϯ ϱϴ-

Ϲ϶ϼЂϾϰГϮ ϲϾІЁϴϹАЁІϺ Ѐϲ ϱϲϱϼϹБϺϮ ЁϴϿ ϹϼϾЃВϿ RDF. ϚϽ϶ЁϾБϽϲ϶ ЁϴϺ ϮϺАϷЁϴЀϴ ϷϮ϶ ϱ϶Ϯ-

ЄϲГϾ϶Ѐϴ RDF ϰϾАЃІϺ . Ϝ ЄϾВЀϴ ЁϴϿ ϮϽϼЁϲϸϲГ ϽϾЖЁЂϽϼ ϷϮ϶ БЄϲ϶ ЄϮϾϮϷЁϴϾ϶ЀЁϲГ ІϿ БϺϮ ϮϽЖ 

ЁϮ ϯϮЀ϶ϷА ЀЁϼ϶ЄϲГϮ ЁϼЂ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷϼИ ϶ЀЁϼИ. ϡϲ Ёϴ ЄϾВЀϴ ЁϴϿ SPARQL ϲГϺϮ϶ ϲЃ϶ϷЁВ ϴ 

ϱϴϹ϶ϼЂϾϰГϮ ϲϾІЁϴϹАЁІϺ Ѐϲ ϱ϶ϮЃϼϾϲЁ϶ϷБϿ ϽϴϰБϿ ϱϲϱϼϹБϺІϺ ϷϮ϶ ϹϽϼϾϼИϺ ϺϮ ϼϾ϶ЀЁϼИϺ 

ϮϽϮϾϮГЁϴЁϮ ϷϮ϶ ϽϾϼϮ϶ϾϲЁ϶ϷА ϷϾ϶ЁВϾ϶Ϯ ЀЁϮ ϲϾІЁВϹϮЁϮ. Ϥ϶ ϲϽ϶ЀЁϾϲЃЖϹϲϺϲϿ Ё϶ϹБϿ Ѐϲ 

SPARQL ϲϾІЁВϹϮЁϮ ϹϽϼϾϲГ ϺϮ ϲГϺϮ϶ ϲГЁϲ ЀИϺϼϸϮ ϮϽϼЁϲϸϲЀϹАЁІϺ Ѐϲ ϹϼϾЃВ ϽГϺϮϷϮ ϲГЁϲ 

RDF ϰϾАЃϼ϶.  

Ϥ϶ ϯϮЀ϶ϷБϿ ϲϺЁϼϸБϿ ЁϴϿ ϽϲϾ϶ϰϾАЃϼϺЁϮ϶ ϮϽЖ ЁϼЂϿ ϽϮϾϮϷАЁІ ЖϾϼЂϿ:  
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¶ SELECT: ЌϽϼЂ ϲϽ϶ЀЁϾБЃϲ϶ Ѐϲ ϹϼϾЃВ ϽГϺϮϷϮ ЁϮ ϮϺϮϰϺІϾ϶ЀЁ϶ϷА ϽϼЂ ϲϽ϶ϸИϼЂϺ Ё϶Ͽ 

ϱϼЀϹБϺϲϿ ϽϾϼЁАЀϲ϶Ͽ.  

¶ ASK: ϡГϮ ϽϾЖЁϮЀϴ В Ѐϲ϶ϾА ϮϽЖ ϮЂЁБϿ ϵБЁϲЁϮ϶ ϽϾϼϿ ϲϽϮϸВϵϲЂЀϴ ϷϮ϶ ϲϽ϶ЀЁϾБЃϲ϶ 

ϮϸϴϵБϿ/ЅϲЂϱБϿ.  

¶ DESCRIBE: ϝБЁϼϺЁϮϿ БϺϮ ϲϾКЁϴϹϮ DESCRIBE ϮϺϮϹБϺϲЁϮ϶ ϺϮ ϲϽ϶ЀЁϾϮЃϼИϺ ЁϮ Ϯ-

ϺϮϰϺІϾ϶ЀЁ϶ϷА ЁІϺ ϽЖϾІϺ ϽϼЂ ϲϽϮϸϴϵϲИϼЂϺ Ё϶Ͽ ϽϾϼЁАЀϲ϶Ͽ, ϮϸϸА ϷϮ϶ ϺϮ ϽϲϾ϶ϰϾϮ-

ЃЁϼИϺ ϮϽЖ ЖϸϲϿ ϼ϶ ЀЄБЀϲ϶Ͽ ± ϽϾϼЁАЀϲ϶Ͽ ϽϼЂ ЀЄϲЁГϳϼϺЁϮ϶ Ϲϲ ЁϼЂϿ ϽЖϾϼЂϿ ϮЂЁϼИϿ. 

ϚϽ϶ЀЁϾБЃϲЁϮ϶ ϱϴϸϮϱВ БϺϮ ϷϼϹϹАЁ϶ ЁϼЂ ϰϾАЃϼЂ.  

¶ CONSTRUCT: ϫϾϴЀ϶ϹϼϽϼ϶ϲГЁϮ϶ ϰ϶Ϯ ϺϮ ϲϽ϶ЀЁϾБЅϲ϶ ϽϸϴϾϼЃϼϾГϲϿ Ѐϲ RDF ϹϼϾЃВ.  

¶ WHERE: Ϥ ЖϾϼϿ ϮЂЁЖϿ ЂϽϼϱϴϸКϺϲ϶ Ё϶Ͽ ЀЂϺϵВϷϲϿ ϼ϶ ϼϽϼГϲϿ ϼЃϲГϸϼЂϺ ϺϮ ϶ЀЄИϼЂϺ.  

ϥϮϾАϱϲ϶ϰϹϮ SPARQL 

 

PREFIX ex: http://example.com/exampleOntology#  

SELECT *  

WHERE{  

?culturalHeritageObject ex:title ?title.  

 ?culturalHeritageObject ex:creator ?artist.  

 ?artist ex:name ®Pablo Picasso¯. 

 } 

 
 

 

2.5. ϧϴϹϮЀ϶ϼϸϼϰ϶ϷЖϿ ϞЀЁЖϿ 

Ϥ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷЖϿ ϶ЀЁЖϿ, Web 3.0 ϮϽϼЁϲϸϲГ Ϲ϶Ϯ ϲϻБϸ϶ϻϴ ЁϼЂ ϽϮϰϷЖЀϹ϶ϼЂ ϶ЀЁϼИ, ϽϼЂ 

ϽϲϾ϶ϸϮϹϯАϺϲ϶ ϷϮ϶ ϲЃϮϾϹЖϳϲ϶ ЁϲЄϺϼϸϼϰГϲϿ, ϹБϾϼϿ ЁІϺ ϼϽϼГІϺ ϮϺϮЃБϾϵϴϷϮϺ ϽϮϾϮϽАϺІ,   

ϷϮ϶ ϷϮϸϲГЁϮ϶ ϺϮ Ϲϲϰ϶ЀЁϼϽϼ϶ВЀϲ϶ ЁϴϺ ϮϻГϮ ЁϴϿ ϽϸϴϾϼЃϼϾГϮϿ ϽϮϾБЄϼϺЁϮϿ ϱЂϺϮЁЖЁϴЁϮ  

ЀЁϼЂϿ ЂϽϼϸϼϰ϶ЀЁБϿ ϺϮ ЁϴϺ ϷϮЁϮϺϼϼИϺ ϷϮ϶ ϺϮ ЁϴϺ Ϯϻ϶ϼϽϼ϶ϼИϺ. 

Ϥ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷЖϿ ϶ЀЁЖϿ ϽϾϼЁϲГϺϲЁϮ϶ ϷϮ϶ ϼϾГϳϲЁϮ϶ ϮϽЖ ЁϼϺ Гϱ϶ϼ ЁϼϺ ϱϴϹ϶ϼЂϾϰЖ ЁϼЂ 

ϽϮϰϷЖЀϹ϶ϼЂ ϶ЀЁϼИ Tim Berners-Lee [19]  ІϿ ϮϷϼϸϼИϵІϿ: 

 ®The Semantic Web is an extension of the current Web in which 

information is given well -defined meaning, better enabling computers and 

people to work in cooperation. [...] A web of data that can be processed 

directly and indirectly by machines̄  
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2.5.1. ϖϾЄ϶ЁϲϷЁϼϺ϶ϷВ ЁϼЂ ϧϴϹϮЀ϶ϼϸϼϰ϶ϷϼИ ϞЀЁϼИ 

 

 

ϧЁϼ ЀЄВϹϮ ϮϽϲ϶ϷϼϺГϳϲЁϮ϶ ϴ ЀЁϼГϯϮ ЁϼЂ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷϼИ ϶ЀЁϼИ, ϽϼЂ ϮϾЄ϶ϷА 

ϱϴϹ϶ϼЂϾϰВϵϴϷϲ ϮϽЖ ЁϼϺ Tim Berners-Lee. ϧЁϴϺ ЀЁϼГϯϮ ϲϹЃϮϺГϳϲЁϮ϶ ϴ ϶ϲϾϮϾЄГϮ ЁІϺ 

ЁϲЄϺϼϸϼϰ϶КϺ ЁϼЂ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷϼИ ϶ЀЁϼИ ϷϮ϶ Ёϼ ϽІϿ ϷАϵϲ Ϲ϶Ϯ ϯϮЀГϳϲЁϮ϶ ЀЁ϶Ͽ 

ϽϾϼϴϰϼИϹϲϺϲϿ. Ϥ϶  ЁϲЄϺϼϸϼϰГϲϿ ЀИϹЃІϺϮ Ϲϲ ЁϼϺ ϖ. Hogan [20]  ϮϺϮϸИϼϺЁϮ϶ ІϿ ϲϻВϿ: 

 

ϟІϱ϶ϷϼϽϼГϴЀϴ ЄϮϾϮϷЁВϾІϺ (Characterset): ϖϾЄ϶ϷВ ϮϽϮГЁϴЀϴ ϲГϺϮ϶ ϼ ϷϮϵϼϾ϶ЀϹЖϿ 

ϲϺ϶ϮГϮϿ ϷІϱ϶ϷϼϽϼГϴЀϴϿ ϰ϶Ϯ Жϸϴ ЁϴϺ Ϸϲ϶ϹϲϺ϶ϷВ ϽϸϴϾϼЃϼϾГϮ. Ϙ϶Ϯ Ёϼ ЀϷϼϽЖ ϮЂЁЖ ϲϽ϶ϸБϰϲЁϮ϶ 

ϴ ϲЂϾБІϿ ϮϽϼϱϲϷЁВ ϷІϱ϶ϷϼϽϼГϴЀϴ Unicode. 

ϖϺϮϰϺІϾ϶ЀЁ϶ϷА (Identifiers): Ϝ ЄϾВЀϴ ЁІϺ URI ϲϻЂϽϴϾϲЁϲГ ЁϴϺ ϮϺАϰϷϴ ϰ϶Ϯ ϹϼϺϼЀВϹϮϺЁϴ 

ϮϺϮϰϺКϾ϶Ѐϴ ϽЖϾІϺ, Ϲ϶ϮϿ ϷϮ϶ ЄϾϴЀ϶ϹϼϽϼ϶ϲГЁϮ϶ Вϱϴ ЀЁϼϺ ϽϮϰϷЖЀϹ϶ϼ ϶ЀЁЖ. ϢϲЖЁϲϾϮ 

ϽϾЖЁЂϽϮ БЄϼЂϺ ϮϾЄГЀϲ϶ ϺϮ Ђ϶ϼϵϲЁϼИϺ ЁϴϺ ЄϾВЀϴ  Internationalized Resource Identifiers 

(IRI) ϽϼЂ ϮϽϼЁϲϸϼИϺ ϰϲϺГϷϲЂЀϴ ЁІϺ URIs ϷϮ϶ ЂϽϼЀЁϴϾГϳϼЂϺ ϱ϶ϲЂϾЂϹБϺϮ ϽϾЖЁЂϽϮ 

Unicode. 

ϧИϺЁϮϻϴ (Syntax):  Ϙ϶Ϯ ϺϮ ϲГϺϮ϶ ϲЃ϶ϷЁВ ϴ ϮЂЁϼϹϮЁϼϽϼ϶ϴϹБϺϴ ϽϾϼЀϽБϸϮЀϴ ϷϮ϶ ϮϺАϸЂЀϴ 

ЁϼЂ ϽϲϾ϶ϲЄϼϹБϺϼЂ ϮϽЖ ЁϼЂϿ ЂϽϼϸϼϰ϶ЀЁБϿ, ЀЁϼϺ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷЖ ϶ЀЁЖ ϮϽϮ϶ЁϲГЁϲ ЄϾВЀϴ 

ЀИϺЁϮϻϴϿ Ϲϲ ϮЂЀЁϴϾА ϼϾ϶ЀϹБϺϴ ϰϾϮϹϹϮЁ϶ϷВ. ЈЁЀ϶ ϹϽϼϾϼИϺ ϺϮ ϲϽ϶ϸϲЄϵϼИϺ ϼ϶ XML, JSON 

В ϷАϽϼ϶Ϯ ЀИϺЁϮϻϴ ϽϮϾАϰІϰϴ ЁϴϿ Turtle.  

ɳʽˁˈ˄ʰ о ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ ʅʹ˃ʰˋʽˇ˂ˇʴʽˁˇˏ ɹˋˍˇ ˏ



ɮ˄ˇʽˁˍʱ ɲʽʰˋˎ˄ʵʶʵʶ˃ʷ˄ʰ ɲʶʵˇ˃ʷ˄ʰ 

мл 
 

ϡϼϺЁБϸϮ ϱϲϱϼϹБϺІϺ (Data Model): Ϥ ϼϾ϶ЀϹЖϿ ϲϺЖϿ Ϸϼ϶ϺϼИ ϷϮ϶ ϲϽϮϾϷКϿ ϰϲϺ϶ϷϼИ 

ϹϼϺЁБϸϼЂ  ϰ϶Ϯ ЁϴϺ ϱЖϹϴЀϴ ϽϲϾ϶ϲЄϼϹБϺϼЂ  ϱ϶ϲЂϷϼϸИϺϲ϶ ЁϴϺ  ϱ϶ϮϷГϺϴЀϴ ϹϴЄϮϺϮϰϺКЀ϶ϹІϺ 

ϱϲϱϼϹБϺІϺ 

ϧЄВϹϮЁϮ ϷϮ϶ ϤϺЁϼϸϼϰГϲϿ (Schema & Ontologies ): ϖЂЀЁϴϾА ϼϾ϶ЀϹБϺϲϿ ϰϸКЀЀϲϿ 

ϽϮϾБЄϼЂϺ ϷϮϸА ϼϾ϶ЀϹБϺϲϿ БϺϺϼ϶ϲϿ ϹϽϼϾϼИϺ ϺϮ ЄϾϴЀ϶ϹϼϽϼ϶ϴϵϼИϺ Ѐϲ ЀЂϺϱЂϮЀϹЖ Ϲϲ RDF 

ϹϼϺЁБϸϼ ϰ϶Ϯ ϺϮ ϱϴϹ϶ϼЂϾϰВЀϼЂϺ ЀЄВϹϮЁϮ ϷϮ϶ ϼϺЁϼϸϼϰГϲϿ. ϨϮ Ϸϼ϶ϺА ϽϾЖЁЂϽϮ ЀЁϼϺ 

ϽϮϰϷЖЀϹ϶ϼ ϶ЀЁЖ ϲГϺϮ϶ ЀВϹϲϾϮ Ёϼ RDF Schema (RDFS)[14]  ϷϮ϶ ϴ ϼϺЁϼϸϼϰГϮ Web Ontology  

Language (OWL)[15]  

ϚϾІЁВϹϮЁϮ ϷϮ϶ ϷϮϺЖϺϲϿ (Querying  & Rules): Ϩϼ ЁϾБЄϼϺ ϽϾЖЁЂϽϼ ϰ϶Ϯ ϱϴϹ϶ϼЂϾϰГϮ 

ϲϾІЁϴϹАЁІϺ ЀЁϼϺ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷЖ ϶ЀЁЖ ϲГϺϮ϶ ϴ SPARQL Protocol  and RDF Query 

Language (SPARQL)[18] , ϽϼЂ ϮϽϼЁϲϸϲГ Ϲ϶Ϯ КϾ϶Ϲϴ ϰϸКЀЀϮ ϰ϶Ϯ ϲϾІЁВϹϮЁϮ Ѐϲ 

ϽϲϾ϶ϲЄЖϹϲϺϼ ЁϴϿ ϹϼϾЃВϿ RDF. Ϩϼ ϽϾЖЁЂϽϼ ϰ϶Ϯ ЁϼЂϿ ϷϮϺЖϺϲϿ ЀЁϼ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷЖ ϶ЀЁЖ 

ϲГϺϮ϶ Ёϼ Rule Interchange  Format  (RIF) ϽϼЂ ЀЂϰϷϲϺЁϾКϺϲ϶ ЁϴϺ ϲϷЃϾϮЀЁ϶ϷЖЁϴЁϮ ϱГЃϼϾІϺ 

ϰϸІЀЀКϺ ϷϮ϶ ϽϾϼЀЃБϾϲ϶ Ϲ϶Ϯ ϯ϶ϯϸ϶ϼϵВϷϴ ϲϺЀІϹϮЁІϹБϺІϺ ϸϲ϶ЁϼЂϾϰ϶КϺ.     

ϚϺІЁ϶ϷВ ϸϼϰ϶ϷВ (Unifying  Logic): ϧЁЖЄϼϿ ЁϴϿ ϲГϺϮ϶ ϴ ϱϴϹ϶ϼЂϾϰГϮ ϲϺЖϿ ϲϽ϶ϽБϱϼЂ 

ϱ϶Ϯϸϲ϶ЁϼЂϾϰ϶ϷЖЁϴЁϮϿ ϽϼЂ ϵϮ ЀЂϺϱЂАϳϲ϶ ЖϸϲϿ Ё϶Ͽ ЁϲЄϺϼϸϼϰГϲϿ ЁІϺ ϷϮЁКЁϲϾІϺ ϲϽ϶ϽБϱІϺ..  

ϨϲϷϹВϾ϶Ϯ (Proof ): ϙϲϱϼϹБϺϼЂ ЁϼЂ ЖЁ϶ ϼ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷЖϿ ϶ЀЁЖϿ ϵϮ ϲϽ϶ЁϾБϽϲ϶ Ѐϲ 

ϽϾАϷЁϼϾϲϿ ϸϼϰ϶ЀϹ϶ϷϼИ ЁϴϺ ϲϷЁБϸϲЀϴ ϮЂЁϼϹϮЁϼϽϼ϶ϴϹБϺІϺ ϲϾϰϮЀ϶КϺ Ѐϲ ϱ϶АЃϼϾϲϿ ϽϴϰБϿ 

ϱϼϹϴϹБϺІϺ ϱϲϱϼϹБϺІϺ, ϲГϺϮ϶ ϮϽϮϾϮГЁϴЁϼ ϺϮ ϽϮϾБЄϼϺЁϮ϶ ЁϲϷϹВϾ϶Ϯ КЀЁϲ ϺϮ ϹϽϼϾϲГ ϺϮ 

Ϯϻ϶ϼϸϼϰϴϵϲГ ϱ϶Ϯϱ϶ϷϮЀГϮ В ϼ ЀϷϼϽЖϿ ЄϾВЀϴϿ ЁІϺ ϱϲϱϼϹБϺІϺ. 

ϚϹϽ϶ЀЁϼЀИϺϴ (Trust):  Ёϼ ϲϽГϽϲϱϼ ЁϴϿ ϲϹϽ϶ЀЁϼЀИϺϴϿ ϮϽϮ϶ЁϲГЁϮ϶ ϰ϶Ϯ ЁϴϺ ϲϻϮϷϾГϯІЀϴ ЁϴϿ 

Ϯϻ϶ϼϽ϶ЀЁГϮϿ ЁІϺ ϽϴϰКϺ ϱϲϱϼϹБϺІϺ ϮϸϸА ϷϮ϶ Ѐϲ ЀЂЀЁВϹϮЁϮ ϽϲϸϮЁКϺ ± ϱ϶ϮϷϼЀϹϴЁКϺ ІϿ 

ϹϴЄϮϺ϶ЀϹЖϿ ϽϮϾϼЄВϿ ϽϾЖЀϯϮЀϴϿ. 

ϟϾЂϽЁϼϰϾϮЃГϮ (Cryptography ): Ϥ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷЖϿ ϶ЀЁЖϿ ϮϽϮ϶ЁϲГ ЁϲЄϺ϶ϷБϿ 

ϷϾЂϽЁϼϰϾАЃϴЀϴϿ ϰ϶Ϯ ЁϴϺ ϲϽϮϸВϵϲЂЀϴ ЁϮЂЁЖЁϴЁϮϿ ϷϮ϶ ЁϴϺ ϽϮϾϼЄВ ϽϾЖЀϯϮЀϴϿ Ѐϲ 

ϹϴЄϮϺ϶ЀϹϼИϿ.   

 

2.6. ϖϺϼ϶ϷЁА ϙ϶ϮЀЂϺϱϲϱϲϹБϺϮ ϙϲϱϼϹБϺϮ 

2.6.1. ϖϺϼ϶ϷЁА ϱϲϱϼϹБϺϮ 

ϖϺϼ϶ЄЁА ϲГϺϮ϶ ЁϮ ϱϲϱϼϹБϺϮ ϽϼЂ ϹϽϼϾϼИϺ ϲϸϲИϵϲϾϮ ϺϮ ЄϾϴЀ϶ϹϼϽϼ϶ϴϵϼИϺ, ϷϮ϶ ϺϮ 

ϮϺϮϱ϶ϮϺϲϹϴϵϼИϺ ϮϽЖ ϼϽϼ϶ϼϺϱВϽϼЁϲ ± ЂϽЖ ЁϼϺ ЖϾϼ ϺϮ ϰГϺϲЁϮ϶ ϮϺϮЃϼϾА ЀЁϼЂϿ 

ϱϴϹ϶ϼЂϾϰϼИϿ ϷϮ϶ ϺϮ ϱ϶ϮЁГϵϲϺЁϮ϶, Ϲϲ Ёϴ Ѐϲ϶ϾА ЁϼЂϿ, ЂϽЖ ЁϼЂϿ Гϱ϶ϼЂϿ ЖϾϼЂϿ. 

 Ϥ϶ ЀϴϹϮϺЁ϶ϷЖЁϲϾϲϿ ϶ϱ϶ЖЁϴЁϲϿ ЁІϺ ϮϺϼ϶ϷЁКϺ ϱϲϱϼϹБϺІϺ ϲГϺϮ϶ : 
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¶ ϙ϶ϮϵϲЀ϶ϹЖЁϴЁϮ ϷϮ϶ ϥϾϼЀϯϮЀ϶ϹЖЁϴЁϮ 

¶ ϚϽϮϺϮЄϾϴЀ϶ϹϼϽϼГϴЀϴ ϷϮ϶ ϖϺϮϱ϶ϮϺϼϹВ 

¶ ϟϮϵϼϸ϶ϷВ ϧЂϹϹϲЁϼЄВ Ѐϲ ϮЂЁА 

ϟИϾ϶ϼ ϽϸϲϼϺБϷЁϴϹϮ ЁІϺ ϮϺϼ϶ϷЁКϺ ϱϲϱϼϹБϺІϺ ϲГϺϮ϶ ϴ ϱ϶Ϯϸϲ϶ЁϼЂϾϰ϶ϷЖЁϴЁϮ, ϱϴϸϮϱВ ϴ 

ϱЂϺϮЁЖЁϴЁϮ ϱ϶ϮЃϼϾϲЁ϶ϷКϺ ЀЂЀЁϴϹАЁІϺ ϺϮ ϸϲ϶ЁϼЂϾϰϼИϺ ϹϮϳГ. ϖЂЁВ ϴ ϱЂϺϮЁЖЁϴЁϮ 

ϱ϶ϮϹϼГϾϮЀϴϿ ϷϮ϶ ЀИϺϱϲЀϴϿ ЀЂϺ϶ЀЁІЀКϺ БЄϲ϶ ϵϲϹϲϸ϶Кϱϴ ЀϴϹϮЀГϮ ϰ϶Ϯ Ёϴ ϱЖϹϴЀϴ 

ϹϲϰϮϸИЁϲϾІϺ ϷϮ϶ Ͻ϶ϼ ϽϼϸИϽϸϼϷІϺ ЀЂЀЁϴϹАЁІϺ [21] .  

2.6.2. ϙ϶ϮЀЂϺϱϲϱϲϹБϺϮ ϙϲϱϼϹБϺϮ 

Ϝ ϱ϶ϮЀИϺϱϲЀϴ ϱϲϱϼϹБϺІϺ ϲГϺϮ϶ ϮϽϸКϿ ϴ ЄϾВЀϴ ЁϼЂ ϽϮϰϷЖЀϹ϶ϼЂ ϶ЀЁϼИ ϰ϶Ϯ Ёϴ ϱϴϹ϶ϼЂϾϰГϮ 

ЀЂϺϱБЀϹІϺ ϹϲЁϮϻИ ϱϲϱϼϹБϺІϺ  ϮϽЖ ϱ϶ϮЃϼϾϲЁ϶ϷБϿ ϽϴϰБϿ.  Ϥ ЖϾϼϿ ϱ϶ϮЀЂϺϱϲϱϲϹБϺϮ 

ϱϲϱϼϹБϺϮ ϮϺϮЃБϾϲЁϮ϶ Ѐϲ ϱϲϱϼϹБϺϮ ϽϼЂ БЄϼЂϺ ϱϴϹϼЀ϶ϲЂϵϲГ ЀЁϼϺ ϶ЀЁЖ Ϲϲ ЁБЁϼ϶ϼ ЁϾЖϽϼ 

КЀЁϲ ϺϮ ϲГϺϮ϶ ϹϴЄϮϺϮϰϺКЀ϶ϹϮ, ϺϮ БЄϲ϶ ϼϾ϶ЀЁϲГ Ёϼ ϺЖϴϹϮ ЁϼЂ ϸϲϽЁϼϹϲϾКϿ, ϺϮ БЄϼЂϺ 

ЀЂϺϱϲϵϲГ Ϲϲ ϲϻІЁϲϾ϶ϷА ЀϲЁ ϱϲϱϼϹБϺІϺ ϷϮ϶ ϮϺЁГЀЁϾϼЃϮ ϺϮ ϹϽϼϾϼИϺ ϺϮ ЀЂϺϱϲϵϼИϺ ϮϽЖ 

ϲϻІЁϲϾ϶ϷА ЀϲЁ ϱϲϱϼϹБϺІϺ.  ϚϺК ЁϮ ϯϮЀ϶ϷА ЀЁϼ϶ЄϲГϮ ЁϼЂ ϽϮϰϷЖЀϹ϶ϼЂ ϶ЀЁϼИ ϲГϺϮ϶ ϮϾЄϲГϮ 

HTML ϽϼЂ ЀЂϺϱБϼϺЁϮ϶ Ϲϲ ЂϽϲϾЀЂϺϱБЀϹϼЂϿ, ЁϮ ϱ϶ϮЀЂϺϱϲϱϲϹБϺϮ ϱϲϱϼϹБϺϮ ϯϮЀГϳϼϺЁϮ϶ 

Ѐϲ БϰϰϾϮЃϮ ϽϼЂ ϽϲϾ϶БЄϼЂϺ ϱϲϱϼϹБϺϮ  Ѐϲ ϹϼϾЃВ RDF. ЈЁЀ϶ ϼ ЖϾϼϿ Web of  Data ϹϽϼϾϲГ 

ϺϮ ϲϾϹϴϺϲЂϵϲГ ІϿ ϶ЀЁЖϿ ЁІϺ ϽϾϮϰϹАЁІϺ ϽϼЂ ЂϽАϾЄϼЂϺ ЀЁϼϺ ϷЖЀϹϼ, ЁϮ ϼϽϼГϮ 

ϽϲϾ϶ϰϾАЃϼϺЁϮ϶ ϮϽЖ ϱϲϱϼϹБϺϮ ЀЁϼϺ ϽϮϰϷЖЀϹ϶ϼ ϶ЀЁЖ [22] .  

ϨϮ ϱ϶ϮЀЂϺϱϲϱϲϹБϺϮ ϱϲϱϼϹБϺϮ ϮϽϼЁϲϸϼИϺ ЁϴϺ ϼЂЀГϮ ЁϼЂ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷϼИ ϶ЀЁϼИ, ϱϴϸϮϱВ 

ЁϴϺ ϲϺϼϽϼГϴЀϴ Ѐϲ ϹϲϰАϸϴ ϷϸГϹϮϷϮ ϷϮ϶ ЁϴϺ ϲϻϮϰІϰВ ЀЂϹϽϲϾϮЀϹАЁІϺ ϰ϶Ϯ ϱϲϱϼϹБϺϮ ЀЁϼϺ 

ϽϮϰϷЖЀϹ϶ϼ ϶ЀЁЖ. ϧЄϲϱЖϺ ЖϸϲϿ ϼ϶ ϲЃϮϾϹϼϰБϿ ϷϮ϶ ЁϮ ЀϲϺАϾ϶Ϯ ЄϾВЀϴϿ ЁϼЂ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷϼИ 

϶ЀЁϼИ ϯϮЀГϳϼϺЁϮ϶ ЀЁϴϺ ϽϾϼЀϯϮЀ϶ϹЖЁϴЁϮ ϷϮ϶ ЁϴϺ ϲϺϼϽϼГϴЀϴ ϱϲϱϼϹБϺІϺ [23] . 

2.6.3. ϖϺϼ϶ϷЁА ϙ϶ϮЀЂϺϱϲϱϲϹБϺϮ ϥϼϸ϶Ё϶ЀЁ϶ϷА ϙϲϱϼϹБϺϮ 

ЌϽІϿ ϼϾГϳϲЁϮ϶ ϮϽЖ Ёϼ ϚϵϺ϶ϷЖ ϟБϺЁϾϼ ϨϲϷϹϴϾГІЀϴϿ (ϚϟϨ) [24] , ЖϺЁϮϿ ϵϲЀϹ϶ϷА ϮϾϹЖϱ϶ϼ 

ϰ϶Ϯ Ёϴ ЀЂϸϸϼϰВ ϷϮ϶ ЁϴϺ ϽϾϼЁЂϽϼϽϼ϶ϴϹБϺϴ ϼϾϰАϺІЀϴ ϷϮ϶ ЁϲϷϹϴϾГІЀϴ ЁϴϿ ϲϽ϶ЀЁϴϹϼϺ϶ϷВϿ 

ϷϮ϶ Ͻϼϸ϶Ё϶ЀЁ϶ϷВϿ ϽϸϴϾϼЃϼϾГϮϿ ЀЁϴ ЄКϾϮ, ϴ ϱ϶Ϯϱ϶ϷϮЀГϮ ЁϴϿ ЁϲϷϹϴϾГІЀϴϿ ϲГϺϮ϶ ϮϽЖ Ё϶Ͽ 

ϽϸБϼϺ ЀϴϹϮϺЁ϶ϷБϿ ϸϲ϶ЁϼЂϾϰГϲϿ ϲϺЖϿ Ͻϼϸ϶Ё϶ЀЁ϶ϷϼИ ЃϼϾБϮ ϷϮ϶ ϲϻЂϽϴϾϲЁϲГ ЀЁϼϺ ϲϺЁϼϽ϶ЀϹЖ 

ϷϮ϶ Ёϴ ϱ϶ϮЄϲГϾ϶Ѐϴ ЁЖЀϼ ЁІϺ ϮϺЁ϶Ϸϲ϶ϹБϺІϺ ЖЀϼ ϷϮ϶ ЁІϺ ЅϴЃ϶ϮϷКϺ ЁϼЂϿ ЂϽϼϷϮЁАЀЁϮЁІϺ, 

ЀЁϴϺ ϲϾϹϴϺϲГϮ ϷϮ϶ ЁϴϺ ϽϮϾϼЄВ ϽϾЖЀϯϮЀϴϿ Ѐϲ ϮЂЁА. 

Ϝ ЁϲϷϹϴϾ϶ІЁ϶ϷВ Ͻϼϸ϶Ё϶ЀЁ϶ϷВ ϽϸϴϾϼЃϼϾГϮ ϮϺЁ϶ϽϾϼЀІϽϲИϲ϶ БϺϮϺ ЁϲϾАЀЁ϶ϼ ЖϰϷϼ ϰϺКЀϴϿ 

ϰИϾІ ϮϽЖ ЁϴϺ ϽϾϼБϸϲЂЀϴ ϷϮ϶ ЁϴϺ ϲϾϹϴϺϲГϮ ЁІϺ Ͻϼϸ϶Ё϶ЀЁ϶ϷКϺ ϮϺЁ϶Ϸϲ϶ϹБϺІϺ, ϷϮ϶ 

ЀЂϰϷϾϼЁϲГ БϺϮ ϮϽЖ ЁϮ ϽϸБϼϺ ϷϮЁАϸϸϴϸϮ ЀИϺϼϸϮ ϱϲϱϼϹБϺІϺ ϰ϶Ϯ ϱϴϹϼЀГϲЂЀϴ ІϿ 
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ϱ϶ϮЀЂϺϱϲϱϲϹБϺϮ ϱϲϱϼϹБϺϮ, ϷϮϵКϿ ϽϮϾϮϱϼЀ϶ϮϷА ϼ϶ Ͻϼϸ϶Ё϶ЀЁ϶ϷϼГ ЃϼϾϲГϿ ЄϾϴЀ϶ϹϼϽϼ϶ϼИϺ 

ϽϾЖЁЂϽϮ ϰ϶Ϯ ЁϴϺ ϼϾϰАϺІЀϴ ϷϮ϶ ЁϴϺ ЁϮϻ϶ϺЖϹϴЀϴ ЁϴϿ ϽϸϴϾϼЃϼϾГϮϿ, ϷϮ϶ АϸϸϲϿ ϱϼϹϴϹБϺϲϿ 

ϰϸІЀЀ϶ϷБϿ ϽϴϰБϿ ЖϽІϿ ϸϲϻ϶ϸЖϰ϶Ϯ, ϵϴЀϮЂϾϼИϿ, Ϸ.ϸϽ., ϰ϶Ϯ ЁϴϺ ϽϲϾ϶ϰϾϮЃВ ЁϼЂ Ђϸ϶ϷϼИ ϷϮ϶ 

АЂϸϼЂ Ͻϼϸ϶Ё϶ЀϹ϶ϷϼИ ЁϼЂϿ ϽϸϼИЁϼЂ. ϥϮϾБЄϼЂϺ, ϱϴϸϮϱВ, БЁϼ϶ϹϲϿ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷБϿ 

ЀЂϺϱБЀϲ϶Ͽ ϹϲЁϮϻИ ϱ϶ϮЃϼϾϲЁ϶ϷКϺ ϱϲϱϼϹБϺІϺ. 

ϡϲ Ёϼ АϺϼ϶ϰϹА ЁϴϿ ϽϸϴϾϼЃϼϾГϮϿ ϮЂЁВϿ, ϷϮϵГЀЁϮЁϮ϶ ϱЂϺϮЁВ ϴ ϱ϶ϮЀИϺϱϲЀВ ЁϴϿ Ϲϲ АϸϸϲϿ 

ϽϴϰБϿ ϱϼϹϴϹБϺϴϿ ϽϸϴϾϼЃϼϾГϮϿ ЖϽІϿ ϴϹϲϾϼϹϴϺГϲϿ ϰϲϺϺВЀϲІϿ ϷϮ϶ ϵϮϺАЁϼЂ 

ϱϴϹ϶ϼЂϾϰКϺ, ϰϲІϰϾϮЃ϶ϷБϿ ЀЂϺЁϲЁϮϰϹБϺϲϿ ЁϼϽІϺЂϹГІϺ, ϽϸϴϾϼЃϼϾГϲϿ ϮϽЖ Ёϴ 

ϗ϶Ϸ϶ϽϮГϱϲ϶Ϯ ϷϮ϶ АϸϸϲϿ БϰϷϾ϶ЁϲϿ ϽϴϰБϿ ϽϸϴϾϼЃЖϾϴЀϴϿ, ϷϮϵ϶ЀЁКϺЁϮϿ ϽϼϸИ Ͻ϶ϼ ϽϸϼИЀ϶Ϯ 

ЁϴϺ ϲϹϽϲ϶ϾГϮ ЁϼЂ ЄϾВЀЁϴ [25] . 

2.6.4. LOD CLOUD 

Ϝ ϶ЀЁϼЀϲϸГϱϮ https://lod -cloud.net/  Ѓ϶ϸϼϻϲϺϲГ Ёϼ ϱ϶АϰϾϮϹϹϮ ЁϼЂ ϺБЃϼЂϿ ЁІϺ ϮϺϼ϶ϷЁКϺ 

ϱ϶ϮЀЂϺϱϲϱϲϹБϺІϺ ϱϲϱϼϹБϺІϺ В  LOD cloud. Ϥ϶ ϲ϶ϷЖϺϲϿ ϱϲГЄϺϼЂϺ ЁϮ ЀϲЁ ϱϲϱϼϹБϺІϺ ϽϼЂ 

БЄϼЂϺ ϱϴϹϼЀ϶ϲЂϵϲГ ІϿ ϮϺϼ϶ϷЁА ϱ϶ϮЀЂϺϱϲϱϲϹБϺϮ ϱϲϱϼϹБϺϮ. 

ϖϽϲ϶ϷЖϺ϶Ѐϴ ЁϼЂ LOD Cloud ЁϼϺ ϡА϶ϼ ЁϼЂ 2007  Ϲϲ ϹЖϸ϶Ͽ 12 ЀϲЁ ϱϲϱϼϹБϺІϺ. 
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ϖϽϲ϶ϷЖϺ϶Ѐϴ ЁϼЂ LOD Cloud ЁϼϺ ϡАϾЁ϶ϼ ЁϼЂ 2019 Ёϼ ϼϽϼГϼ ϽϲϾ϶БЄϲ϶ 1.239 ЀϲЁ ϱϲϱϼϹБϺІϺ.  
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2.6.5. 5star  LOD 

ϨϮ ϮϺϼ϶ϷЁА ϱ϶ϮЀЂϺϱϲϱϲϹБϺϮ ϱϲϱϼϹБϺϮ 5 ϮЀЁБϾІϺ ϲГϺϮ϶ БϺϮ ϽϾЖЁЂϽϼ ϱϴϹϼЀГϲЂЀϴϿ 

ϱϲϱϼϹБϺІϺ ЀЁϼϺ ϽϮϰϷЖЀϹ϶ϼ ϶ЀЁЖ [26] .  

 

Ϥ϶ ϷϮϺЖϺϲϿ ЁϼЂ ϽϾϼЁИϽϼЂ ϽϾϼЗϽϼϵБЁϼЂϺ ϼ ϷϮϵБϺϮϿ ЁϼЂϿ ϽϾϼϴϰϼИϹϲϺϼЂϿ ϷϮ϶  

ϽϲϾ϶ϰϾАЃϼϺЁϮ϶ ϮϽЖ ЁϼϺ Tim Berners-Lee [27]ІϿ ϲϻϴϿ: 

 

 ᴖ ϙ϶ϮϵБЀ϶ϹϮ ϮϺϼ϶ϷЁА ϱϲϱϼϹБϺϮ ЀЁϼϺ ϽϮϰϷЖЀϹ϶ϼ ϶ЀЁЖ Ѐϲ ϼϽϼ϶ϮϱВϽϼЁϲ 

ϹϼϾЃВ. 

ᵔ  ᴖ ϡϴЄϮϺϮϰϺКЀ϶ϹϮ ϱϼϹϴϹБϺϮ ϱϲϱϼϹБϺϮ 

ᵔᵔ  ᴖ ϙϲϱϼϹБϺϮ Ѐϲ ϰϲϺ϶ϷВ, Ϲϴ ϶ϱ϶ІЁ϶ϷВ ϹϼϾЃВ 

ᵔᵔᵔ  ᴖ ϫϾВЀϴ ϮϺϼ϶ϷЁКϺ ϽϾϼЁИϽІϺ ЁϼЂ W3C (RDF ϷϮ϶ SPARQL) ϰ϶Ϯ ЄϮϾϮϷЁϴϾ϶ЀϹЖ 

ϷϮ϶ ϮϺϮϰϺКϾ϶Ѐϴ ЁІϺ ϱϲϱϼϹБϺІϺ 

ᵔᵔᵔᵔ  ᴖ ϙ϶ϮЀИϺϱϲЀϴ ЁІϺ ϱϲϱϼϹБϺІϺ 
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2.7. ϙ϶Ϯϱ϶ϷЁЂϮϷϼГ ϽϸϴϾϼЃϼϾ϶ϮϷϼГ ЄКϾϼ϶ Ͻϼϸ϶Ё϶ЀЁ϶ϷКϺ 
ϱϲϱϼϹБϺІϺ 

2.7.1. Europeana  

Ϝ Europeana [28]  ϲГϺϮ϶ БϺϮϿ ϼϾϰϮϺ϶ЀϹЖϿ ϽϼЂ ϼϾГЀЁϴϷϲ ϮϽЖ ЁϴϺ ϚЂϾІϽϮДϷВ ϚϽ϶ЁϾϼϽВ Ϲϲ 

ЀϷϼϽЖ ЁϴϺ ϱϴϹ϶ϼЂϾϰГϮ ϹГϮϿ ЅϴЃ϶ϮϷВϿ ϽϸϮЁЃЖϾϹϮϿ ϰ϶Ϯ ЁϴϺ Ͻϼϸ϶Ё϶ЀЁ϶ϷВ ϷϸϴϾϼϺϼϹ϶А ЁϴϿ 

ϚЂϾКϽϴϿ.  Ϝ Europeana ϽϮϾБЄϲ϶ ϹБЀϮ ϷϮ϶ ЁϲЄϺϼϰϺІЀГϮ ϰ϶Ϯ ЁϴϺ ЀЂϺϲЄВ ϲϻАϽϸІЀϴ ЁϴϿ 

Ͻϼϸ϶Ё϶ЀЁ϶ϷВϿ ϷϸϴϾϼϺϼϹ϶АϿ Ѐϲ ϲЂϾИЁϲϾϼ Ϸϼ϶ϺЖ. Ϥ϶ ЀЂϸϸϼϰБϿ ЁϴϿ Europeana ϲГϺϮ϶ 

ϮϽϼЁБϸϲЀϹϮ ЀЂϺϲϾϰϮЀГϮϿ ϷϮ϶ ϮЃϼϾϼИϺ ϽϲϾ϶ЀЀЖЁϲϾϮ ϮϽЖ 58.490.000 БϾϰϮ ЁБЄϺϴϿ, 

ϯ϶ϯϸГϮ, ЁϮ϶ϺГϲϿ ϷϮ϶ ϹϼЂЀ϶ϷА ϷϼϹϹАЁ϶Ϯ ϮϽЖ ϽϲϾ϶ЀЀЖЁϲϾϮ ϮϽЖ 3.500 ϹϼЂЀϲГϮ, ϯ϶ϯϸ϶ϼϵВϷϲϿ 

ϷϮ϶ ϰϷϮϸϲϾГ.  

 

2.7.2. ϚϸϸϴϺ϶ϷЖϿ ϧЂЀЀІϾϲЂЁВϿ ϬϴЃ϶ϮϷϼИ ϥϲϾ϶ϲЄϼϹБϺϼЂ 
ϥϼϸ϶Ё϶ЀЁ϶ϷВϿ ϟϸϴϾϼϺϼϹ϶АϿ 

Ϩϼ SearchCulture.gr [29]  ϲГϺϮ϶ ϼ ϚϸϸϴϺ϶ϷЖϿ ϧЂЀЀІϾϲЂЁВϿ ϬϴЃ϶ϮϷϼИ ϥϲϾ϶ϲЄϼϹБϺϼЂ 

ϥϼϸ϶Ё϶ЀЁ϶ϷВϿ ϟϸϴϾϼϺϼϹ϶АϿ, o ϲϺ϶ϮГϼϿ Ͻϼϸ϶Ё϶ЀЁ϶ϷЖϿ ϽϸϴϾϼЃϼϾ϶ϮϷЖϿ ЄКϾϼϿ ϽϼЂ ϮϺБϽЁЂϻϲ 

Ёϼ ϚϵϺ϶ϷЖ ϟБϺЁϾϼ ϨϲϷϹϴϾГІЀϴϿ (ϚϟϨ) ϰ϶Ϯ ЁϴϺ ЀЂϰϷБϺЁϾІЀϴ ϷϮ϶ ϲϺϼϽϼГϴЀϴ ЁϼЂ ЀЂϺЖϸϼЂ 

ЁϼЂ ϚϸϸϴϺ϶ϷϼИ ϬϴЃ϶ϮϷϼИ ϥϼϸ϶Ё϶ЀЁ϶ϷϼИ ϖϽϼϵБϹϮЁϼϿ ϽϼЂ ϽϮϾАϰϲЁϮ϶ ϮϽЖ ЃϼϾϲГϿ Ϲϲ 

ϙϴϹЖЀ϶Ϯ ЄϾϴϹϮЁϼϱЖЁϴЀϴ. ϡБЀІ ЁϴϿ ЂϽϼϱϼϹВϿ SearchCulture .gr, Ёϼ ϚϟϨ ϲГϺϮ϶ ϼ 

ϱ϶ϮϽ϶ЀЁϲЂϹБϺϼϿ ϲϵϺ϶ϷЖϿ ЀЂЀЀІϾϲЂЁВϿ Ͻϼϸ϶Ё϶ЀЁ϶ϷКϺ ϱϲϱϼϹБϺІϺ ϰ϶Ϯ Ёϴ Europeana. 

ϧЁЖЄϼ϶ ЁϼЂ ϲϰЄϲ϶ϾВϹϮЁϼϿ ϲГϺϮ϶ ϴ ϲϸϲИϵϲϾϴ ϷϲϺЁϾ϶ϷВ ϽϾЖЀϯϮЀϴ ϷϮ϶ ϲϺ϶ϮГϮ ϱ϶АϵϲЀϴ 

ЅϴЃ϶ϮϷКϺ Ͻϼϸ϶Ё϶ЀЁ϶ϷКϺ ϽЖϾІϺ -ЀЁϼ ϽϸϮГЀ϶ϼ ЁІϺ Ͻϼϸ϶Ё϶ϷКϺ ϽϼЂ ϮϷϼϸϼЂϵϼИϺ ϼ϶ ЃϼϾϲГϿ 

ϽϮϾϮϰІϰВϿ ЁϼЂϿ- ϴ ϮϺАϱϲ϶ϻϴ ϷϮ϶ ϱ϶ϮЀИϺϱϲЀϴ ЁϼЂϿ, ϴ ϮЀЃϮϸВϿ ϱ϶ϮЃИϸϮϻВ ЁϼЂϿ ϷϮ϶ ϴ 

БϺЁϮϻВ ЁϼЂϿ ЀЁϴϺ ϚЂϾІϽϮДϷВ ϬϴЃ϶ϮϷВ ϗ϶ϯϸ϶ϼϵВϷϴ Europeana Ѐϲ ЀЂϹЃІϺГϮ Ϲϲ ϲϵϺ϶ϷБϿ 

ϷϮ϶ ϲЂϾІϽϮДϷБϿ ϽϾϼЁϲϾϮ϶ЖЁϴЁϲϿ. 

Ϩϼ SearchCulture.gr Ѓ϶ϸϼϻϲϺϲГ ЀВϹϲϾϮ ϽϲϾ϶ЀЀЖЁϲϾϮ ϮϽЖ 488.000 ЁϲϷϹВϾ϶Ϯ ϮϽЖ 59 

ЃϼϾϲГϿ ϷϮ϶ БЄϲ϶ ϱ϶ϮϵБЀϲ϶ ϽАϺІ ϮϽЖ 160.000 ϮϽЖ ϮЂЁА ЀЁϴϺ Europeana.   

 

2.8. ϥϼϸ϶Ё϶ЀЁ϶ϷА ϱϲϱϼϹБϺϮ ϽϼЂ ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϮϺ 

ϖϾЄ϶ϷВ ϽϾЖϵϲЀϴ ВЁϮϺ ϴ ЄϾВЀϴ ϱϲϱϼϹБϺІϺ ϲϸϸϴϺ϶ϷКϺ ϹϼЂЀϲГІϺ, ϮϸϸА ϷϮϵКϿ ϴ 

ϮϺϮϳВЁϴЀϴ ϱϴϹϼЀ϶ϲЂϹБϺІϺ ЀЂϺЖϸІϺ ϱϲϱϼϹБϺІϺ ϮϽЖ ϲϸϸϴϺ϶ϷБϿ ϽϴϰБϿ ϱϲϺ ВЁϮϺ 

ϲϽ϶ЁЂЄВϿ, ϰ϶Ϯ ЁϴϺ ϲϽГЁϲЂϻϴ ЁϼЂ ЀЁЖЄϼЂ ЁϴϿ ϲϾϰϮЀГϮϿ ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϮϺ ϱϲϱϼϹБϺϮ ϮϽЖ 

ЀЂϸϸϼϰБϿ ϱЂϼ ϹϲϰАϸІϺ ϮϹϲϾ϶ϷАϺ϶ϷІϺ ϹϼЂЀϲГІϺ ЁБЄϺϴϿ, ЁϼЂ Museum of Modern Art ϷϮ϶ 

https://pro.europeana.eu/organisation/greek-aggregator-searchculture-gr
http://www.europeana.eu/
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ЁϼЂ Carnegie Museum of Art. Ϥ϶ ЀЂϸϸϼϰБϿ ϮЂЁБϿ БЄϼЂϺ ϱϴϹϼЀ϶ϲЂϵϲГ Ѐϲ ϮϾЄϲГϮ ЁϴϿ 

ϹϼϾЃВϿ CSV ϷϮ϶ JSON ЀЁϼ ϱ϶ϮϱГϷЁЂϼ ϷϮ϶ ϲГϺϮ϶ ϲϸϲИϵϲϾϲϿ ϽϾϼϿ ЄϾВЀϴ ЂϽЖ ЁϴϺ Аϱϲ϶Ϯ 

Creative Commons zero licence (CC0). 

 

2.8.1. ϧЂϸϸϼϰВ ϡϼЂЀϲГϼЂ ϡϼϺЁБϾϺϮϿ ϨБЄϺϴϿ  

Ϩϼ ϹϼЂЀϲГϼ ЀИϰЄϾϼϺϴϿ ЁБЄϺϴϿ (Museum of Modern Art ± MoMA), ϮϽБϷЁϴЀϲ ЁϮ ϽϾКЁϮ 

ЁϼЂ ϲϷϵБϹϮЁϮ Ёϼ 1929.  ϧВϹϲϾϮ Ёϼ ϹϼЂЀϲГϼ  ϱ϶ϮϵБЁϲ϶ ЀЄϲϱЖϺ 200.000 БϾϰϮ ЁБЄϺϴϿ ϮϽЖ 

Жϸϼ ЁϼϺ ϷЖЀϹϼ, ϽϼЂ ϱϴϹ϶ϼЂϾϰВϵϴϷϮϺ ЁϮ ЁϲϸϲЂЁϮГϮ 150 ЄϾЖϺ϶Ϯ.  Ϝ ЀЂϺϲЄКϿ  ϮЂϻϮϺЖϹϲϺϴ 

ЀЂϸϸϼϰВ ϲϷЁϲГϺϲЁϮ϶ ЀЁϼ ϽϲϱГϼ ЁϴϿ ϼϽЁ϶ϷВϿ БϷЃϾϮЀϴϿ  ϷϮ϶ ϽϲϾ϶ϸϮϹϯАϺϲ϶ ϽГϺϮϷϲϿ 

ϳІϰϾϮЃ϶ϷВϿ, ϰϸЂϽЁА, ЀϷГЁЀϮ, ЃІЁϼϰϾϮЃГϲϿ, ϮϾЄ϶ЁϲϷЁϼϺ϶ϷА ЀЄБϱ϶Ϯ, ЁϮ϶ϺГϲϿ Ϸ.Ϯ. 

Ϩϼ Moϡϖ ЀЁϴϺ ϽϾϼЀϽАϵϲ϶Ϯ ЁϼЂ ϺϮ ЀЂϹϯАϸϲ϶ ЀЁϴϺ ϽϲϾϮ϶ЁБϾІ ϱ϶АϱϼЀϴ ϷϮ϶ ϷϮЁϮϺЖϴЀϴ 

ϷϮ϶ ЄϾВЀϴ ЁϴϿ ЀЂϸϸϼϰВϿ ЁϼЂ ϱϴϹ϶ϼИϾϰϴЀϲ БϺϮ ϲϾϲЂϺϴЁ϶ϷЖ ЀИϺϼϸϼ ϱϲϱϼϹБϺІϺ ϽϼЂ 

ϽϲϾ϶ϸϮϹϯАϺϲ϶ ϽϲϾ϶ЀЀЖЁϲϾϲϿ ϮϽЖ 139.0001  ϲϰϰϾϮЃБϿ.  Ϩϼ ϲϾϲЂϺϴЁ϶ϷЖ ЀИϺϼϸϼ 

ϱϲϱϼϹБϺІϺ ϮϺϮϽϮϾ϶ЀЁА ЖϸϮ ЁϮ БϾϰϮ ϽϼЂ ϮϽϼϷЁВϵϴϷϮϺ ϮϽЖ Ёϼ ϹϼЂЀϲГϼ ϷϮ϶ БЄϼЂϺ 

ϷϮЁϮϸϼϰϼϽϼ϶ϴϵϲГ ЀЁϴ ϯАЀϴ ϱϲϱϼϹБϺІϺ ЁϼЂ. ϥϲϾ϶БЄϲ϶ ϯϮЀ϶ϷА ϹϲЁϮϱϲϱϼϹБϺϮ ϰ϶Ϯ ϷАϵϲ  

БϾϰϼ, ЀЂϹϽϲϾ϶ϸϮϹϯϮϺϼϹБϺІϺ:  ЁГЁϸϼЂ, ϷϮϸϸ϶ЁБЄϺϴ, ϴϹϲϾϼϹϴϺГϮϿ ϱϴϹ϶ϼЂϾϰГϮϿ, ϹБЀϼЂ ϷϮ϶ 

ϱ϶ϮЀЁАЀϲІϺ. Ϩϼ ЀИϺϼϸϼ ϱϲϱϼϹБϺІϺ ϲГϺϮ϶ ϱ϶ϮϵБЀ϶Ϲϼ Ѐϲ ϹϼϾЃВ CSV ϷϮ϶ JSON ϷϮ϶ БЄϲ϶ 

ϱϴϹϼЀ϶ϲЂϵϲГ ЂϽЖ ЁϴϺ Аϱϲ϶Ϯ CC0 [30] . 

 

2.8.2. ϧЂϸϸϼϰВ ϡϼЂЀϲГϼЂ ϨБЄϺϴϿ Carnegie  

Ϩϼ ϹϼЂЀϲГϼ ЁБЄϺϴϿ  Carnegie  (Carnegie Museum of Art ± CMoA) ЀϮϺ ϲϼϾЁϮЀϹЖ ЁϴϿ 

120ЁϴϿ ϲϽϲЁϲГϼЂ ϸϲ϶ЁϼЂϾϰГϮϿ ЁϼЂ ϽϾϼЄКϾϴЀϲ ЀЁϴϺ ϱϴϹϼЀГϲЂЀϴ ЖϸІϺ ЁІϺ БϾϰІϺ ЁБЄϺϴϿ 

ϽϼЂ ЂϽВϾϻϮϺ ЀЁϴϺ ϷϮЁϼЄВ ЁϼЂ. Ϝ БϷϱϼЀϴ ϽϲϾ϶ϸϮϹϯАϺϲ϶ ϽϸϴϾϼЃϼϾГϲϿ ϰ϶Ϯ ϽϲϾ϶ЀЀЖЁϲϾϮ 

ϮϽЖ 28.000 ϮϺЁ϶ϷϲГϹϲϺϮ ϮϽЖ ЖϸϮ ЁϮ ЁϹВϹϮЁϮ ЁϼЂ ϹϼЂЀϲГϼЂ, ϽϼЂ ЄІϾГϳϼϺЁϮ϶ Ѐϲ ϷϮϸБϿ 

ЁБЄϺϲϿ, ЃІЁϼϰϾϮЃГϮ, ЀИϰЄϾϼϺϴ ЁБЄϺϴ ϷϮ϶ Ёϼ ϮϾЄ϶ЁϲϷЁϼϺ϶ϷЖ ϷБϺЁϾϼ  Heinz. 

ϨϮ ϱϲϱϼϹБϺϮ ϽϲϾ϶ϸϮϹϯАϺϼЂϺ ϯϮЀ϶ϷБϿ ϽϸϴϾϼЃϼϾГϲϿ ϷϮ϶ ϹϲЁϮϱϲϱϼϹБϺϮ ϰ϶Ϯ ЀЄϲϱЖϺ ϷАϵϲ 

БϾϰϼ ϽϼЂ БЄϲ϶ ϷϮЁϮϸϼϰϼϽϼ϶ϴϵϲГ ЀЁϴϺ ϯАЀϴ ϱϲϱϼϹБϺІϺ ЁϼЂ ϹϼЂЀϲГϼЂ. Ϩϼ ЀИϺϼϸϼ 

ϱϲϱϼϹБϺІϺ ϲГϺϮ϶ ϱ϶ϮϵБЀ϶Ϲϼ Ѐϲ ϹϼϾЃВ CSV ϷϮ϶ JSON ϷϮ϶ ϽϮϾБЄϲЁϮ϶ ЄІϾГϿ ϽϲϾ϶ϼϾ϶ЀϹϼИϿ 

ЂϽЖ ЁϴϺ Аϱϲ϶Ϯ CC0 [31] . 

 

 

                                                 
1 Ёϼ ЀИϺϼϸϼ ϽϼЂ ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϲ ϲГϺϮ϶ Ϲ϶Ϯ ϽϮϸϮ϶ЖЁϲϾϴ БϷϱϼЀϴ ϽϼЂ ϽϲϾ϶ϸϮϹϯАϺϲ϶ 128.000 ϲϰϰϾϮЃБϿ 



 

мт 
 

ϟϲЃАϸϮ϶ϼ 3ϼ  
ϡϲЁϮЁϾϼϽВ Ͻϼϸ϶Ё϶ЀЁ϶ϷКϺ ϱϲϱϼϹБϺІϺ Ѐϲ 
RDF ϷϮ϶ ϱ϶ϮЀИϺϱϲЀϴ ЁϼЂϿ 
 

ϧЁϼ ϽϮϾЖϺ ϷϲЃАϸϮ϶ϼ ϮϺϮϸИϲЁϮ϶ ϴ ϱ϶Ϯϱ϶ϷϮЀГϮ ϽϼЂ ϮϷϼϸϼЂϵВϵϴϷϲ ϰ϶Ϯ ЁϴϺ ϹϲЁϮЁϾϼϽВ Ѐϲ 

ϹϼϾЃВ RDF ϷϮ϶ ϰ϶Ϯ ЁϴϺ ϱ϶ϮЀИϺϱϲЀϴ  Ͻϼϸ϶Ё϶ЀЁ϶ϷКϺ ϱϲϱϼϹБϺІϺ ϽϼЂ ϽϾϼБϾЄϼϺЁϮ϶ ϮϽЖ Ё϶Ͽ 

ЀЂϸϸϼϰБϿ ЁІϺ ϹϼЂЀϲГІϺ.  

Ϙ϶Ϯ ЁϴϺ ϹϲЁϮЁϾϼϽВ ЁІϺ ϱϲϱϼϹБϺІϺ Ѐϲ RDF (ϱ϶Ϯϱ϶ϷϮЀГϮ RDFization) ϲϽ϶ϸБЄϵϴϷϲ ϴ ЄϾВЀϴ 

ЁϼЂ ϹϼϺЁБϸϼЂ ϱϲϱϼϹБϺІϺ ЁϴϿ Europeana (EDM) , ϰ϶Ϯ ЀЂϹϯϮЁЖЁϴЁϮ Ϲϲ ЁϴϺ Europeana ϷϮ϶ 

ЁϼϺ ϚϵϺ϶ϷЖ ЀЂЀЀІϾϲЂЁВ Ͻϼϸ϶Ё϶ЀЁ϶ϷКϺ ϱϲϱϼϹБϺІϺ ЁϼЂ ϚϵϺ϶ϷϼИ ϟБϺЁϾϼЂ ϨϲϷϹϴϾГІЀϴϿ 

(SearchCulture.gr). 

 

3.1 ϡϼϺЁБϸϼ EDM 

To ϡϼϺЁБϸϼ ϱϲϱϼϹБϺІϺ ЁϴϿ Europeana [32]  (EDM) БЄϲ϶ ЀЄϲϱ϶ϮЀЁϲГ Ϲϲ ЀЁЖЄϼ ϺϮ ϮϽϼЁϲϸϲГ 

БϺϮ ϹБЀϼ ϰ϶Ϯ ЀЂϸϸϼϰВ, ЀИϺϱϲЀϴ ϷϮ϶ ϲϹϽϸϼЂЁ϶ЀϹЖ ЁІϺ ϽϲϾ϶ϰϾϮЃКϺ ϰ϶Ϯ ЁϮ ϮϺЁ϶ϷϲГϹϲϺϮ 

ϽϼЂ ϽϮϾБЄϼϺЁϮ϶ ЀЁϴϺ ЀЂϸϸϼϰВ ЁϴϿ Europeana. ϟϮϵКϿ ϱϲϺ ϲГϺϮ϶ ϲЃ϶ϷЁВ ϴ ϱ϶ϮЄϲГϾ϶Ѐϴ ϲϺЖϿ 

ϮϺϼ϶ЄЁϼИ ЀЂϺЖϸϼЂ ϽϼЂ ϷАϵϲ ϽАϾϼЄϼϿ ϽϲϾ϶ϲЄϼϹБϺϼЂ ЁϴϿ Europeana ϵϮ ϽϾϼЀϵБЁϲ϶ Ё϶Ͽ 

ϱ϶ϷБϿ ЁϼЂ ϽϲϾ϶ϰϾϮЃБϿ, БЄϲ϶ ϱϴϹ϶ϼЂϾϰϴϵϲГ БϺϮ ϷϮϸА ϼϾ϶ЀϹБϺϼ ЀИϺϼϸϼ ЀЁϼ϶ЄϲГІϺ ϽϼЂ 

ЄϾϴЀ϶ϹϼϽϼ϶ϲГЁϮ϶ ϮϽЖ Ёϼ EDM ϰ϶Ϯ ЁϴϺ ϲϽГЁϲЂϻϴ ЁϼЂ ЀЁЖЄϼЂ ϮЂЁϼИ. ϨϮ ЀЁϼ϶ЄϲГϮ ϹϽϼϾϼИϺ 

ϺϮ ϱ϶ϮϷϾ϶ϵϼИϺ Ѐϲ ϱИϼ ϷИϾ϶ϲϿ ϷϮЁϴϰϼϾГϲϿ:  

1. ϧЁϼ϶ЄϲГϮ ϽϼЂ ϼϾГϳϼϺЁϮ϶ ϮϽЖ Ёϼ EDM, ϷϮ϶ 

2. ϧЁϼ϶ЄϲГϮ ϽϼЂ БЄϼЂϺ ϱϴϸІϵϲГ Ѐϲ АϸϸϼЂϿ ЄКϾϼЂϿ ϼϺϼϹАЁІϺ ϷϮ϶ 

ϲϽϮϺϮЄϾϴЀ϶ϹϼϽϼ϶ϼИϺЁϮ϶ ϮϽЖ Ёϼ EDM. 

Ϥ϶ ЄКϾϼ϶ ϼϺϼϹАЁІϺ (namespaces) ϮϽЖ ЁϼЂϿ ϼϽϼГϼЂϿ ϱϮϺϲГϳϲЁϮ϶ ЀЁϼ϶ЄϲГϮ Ёϼ EDM ϲГϺϮ϶ ϼ϶ 

ϽϮϾϮϷАЁІ: 

 

¶ Resource Description  Framework  (RDF) ϷϮ϶ RDF Schema (RDFS) 

(http://www.w3.org/2000/01/rdf -schema#/  ) 

¶ OAI Object  Reuse and Exchange (ORE) 

(http://www.openarchives.org/ore/terms )  

¶ Simple Knowledge  Organization  System (SKOS) 

(http://www.w3.org/2004/0 2/skos/core ) 
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¶ Dublin  Core (http://purl.org/dc/elements/1.1 , http://purl.org/dc/terms ϷϮ϶ 

http://purl.org/dc/dcmitype/ ) 

¶ W3C Data Catalog Vocabulary (DCAT) (http://www.w3.org/tr/vocab -dcat/ ) 

¶ Creative Commons (CC) (http://creativecommons.org/ns ) 

¶ SIOC Services Ontology  Module  (http://rdfs.org/sioc/services#3 )  

 

Ϥ϶ ϯϮЀ϶ϷБϿ ϷϸАЀϲ϶Ͽ ϮϺЁ϶Ϸϲ϶ϹБϺІϺ ϽϼЂ ϼϾГϳϼϺЁϮ϶ ЀЁϼ EDM ϲГϺϮ϶[33] : 

¶ edm:ProvidedCHO -  Ёϼ ϽϮϾϲЄЖϹϲϺϼ ϮϺЁ϶ϷϲГϹϲϺϼ Ͻϼϸ϶Ё϶ЀЁ϶ϷВϿ ϷϸϴϾϼϺϼϹАϿ 

¶ edm:WebResource - ϼ ϱ϶Ϯϱ϶ϷЁЂϮϷЖϿ ϽЖϾϼϿ ϽϼЂ ϮϽϼЁϲϸϲГ ЁϴϺ ЅϴЃ϶ϮϷВ 

ϮϺϮϽϮϾАЀЁϮЀϴ ЁϼЂ ϮϺЁ϶Ϸϲ϶ϹБϺϼЂ 

¶ ore:Aggregation  - ϴ ЀЂϺАϵϾϼ϶Ѐϴ ϽϼЂ ϼϹϮϱϼϽϼ϶ϲГ Ё϶Ͽ ϽϮϾϮϽАϺІ ϷϸАЀϲ϶Ͽ 

 

Ϥ϶ ϷИϾ϶ϲϿ ϷϸАЀϲ϶Ͽ ЀЂϺАЃϲ϶ϮϿ ϽϲϾ϶ϲЄϼϹБϺϼЂ ϽϼЂ ЄϾϴЀ϶ϹϼϽϼ϶ϼИϺЁϮ϶ ϮϽϮϺЁϼИϺ ЀЁϮ ϲϻВϿ 

ϲϾІЁВϹϮЁϮ:  

¶ edm:Agent ± ϥϼ϶ϼϿ; 

¶ edm:Place ± ϥϼЂ; 

¶ edm:TimeSpan ± ϥЖЁϲ; 

¶ skos:Concept ± Ϩ϶; 

¶ cc:License - ϥϾЖЀϯϮЀϴ ϷϮ϶ ЄϾВЀϴ 

 

3.2 ϚϽϼϽЁϲГϮ, ϷϮϵϮϾ϶ЀϹЖϿ ϱϲϱϼϹБϺІϺ ϷϮ϶ RDFization  

ϨϮ ϱϲϱϼϹБϺϮ ϽϼЂ ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϮϺ ϮϽЖ Ёϴ ЀЂϸϸϼϰВ ЁϼЂ MoMA ϯϾГЀϷϼϺЁϮ϶ Ѐϲ ϮϾЄϲГϼ 

ϹϼϾЃВϿ CSV ϽϼЂ ϽϲϾ϶ϸϮϹϯАϺϲ϶ ЁϮ ϽϮϾϮϷАЁІ ЄϮϾϮϷЁϴϾ϶ЀЁ϶ϷА ϰ϶Ϯ ЁϮ ϲϷϵБϹϮЁϮ ϷϮ϶ ЁϼЂϿ 

ϱϴϹ϶ϼЂϾϰϼИϿ ЁϼЂϿ. 

 

MoMA Collection  

ϫϮϾϮϷЁϴϾ϶ЀЁ϶ϷА ϲϷϵБϹϮЁϼϿ ϫϮϾϮϷЁϴϾ϶ЀЁ϶ϷА ϟϮϸϸ϶ЁБЄϺϴ 

Title    Artist   

Date  ConstituentID   
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MoMA Collection  

Medium   ArtistBi o  

Dimensions  Nationality   

CreditLine   BeginDate   

AccessionNumber  EndDate  

Classification   Gender 

Department    

DateAcquired    

Cataloged   

ObjectID    

URL   

ThumbnailURL   

Circumference (cm)   

Depth (cm)   

Diameter (cm)    

Height (cm)   

Length (cm)   

Weight (kg)    
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MoMA Collection  

Width (cm)   

Seat Height (cm)   

Duration (sec.)  

ʃʾ˄ʰˁʰˌ м ʆˏˉˇʽ ʵʶʵˇ˃ʷ˄˖˄ ˍʹˌ ˋˎ˂˂ˇʴʺˌ aƻa! 

ϨϮ ϱϲϱϼϹБϺϮ ϽϼЂ ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϮϺ ϮϽЖ ЁϴϺ ЀЂϸϸϼϰВ CMoA ϲГϺϮ϶ ϮϽϼϵϴϷϲЂϹБϺϮ Ѐϲ 

ϹϼϾЃВ JSON ϷϮ϶ ϲГϺϮ϶ ϷϮЁϴϰϼϾ϶ϼϽϼ϶ϴϹБϺϮ ІϿ ϲϻВϿ: 

CMoA Collection  

ϫϮϾϮϷЁϴϾ϶ЀЁ϶ϷА ϲϷϵБϹϮЁϼϿ ϫϮϾϮϷЁϴϾ϶ЀЁ϶ϷА ϟϮϸϸ϶ЁБЄϺϴ 

title  artist_id  

creation_date  party_type  

creation_date_earliest  full_name  

creation_date_latest  cited_name 

medium  role  

accession_number nationality  

id birth_date  

credit_line  death_date  

date_acquired  birth_place  

department  death_place 
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CMoA Collection  

physical_location   

item_width   

item_height   

item_depth   

item_diameter   

web_url   

provenance_text   

classification   

image_url   

ʃʾ˄ʰˁʰˌ н ʆˏˉˇʽ ʵʶʵˇ˃ʷ˄˖˄ ˍʹˌ ˋˎ˂˂ˇʴʺˌ /aƻ! 

ϡϲ ЀϷϼϽЖ ЁϴϺ ϼϹϼϰϲϺϼϽϼГϴЀϴ ЁІϺ ϱϲϱϼϹБϺІϺ ϷϮ϶ ЁϴϺ ϱ϶ϮЀИϺϱϲЀВ ЁϼЂϿ ϷАЁІ ϮϽЖ БϺϮ 

Ϸϼ϶ϺЖ RDF ϰϾАЃϼ, ϲϽ϶ϸБЄϵϴϷϮϺ ЁϮ ЄϮϾϮϷЁϴϾ϶ЀЁ϶ϷА ϽϼЂ ϵϮ ЄϾϴЀ϶ϹϼϽϼ϶ϴϵϼИϺ ЀЁϴϺ 

ϱ϶Ϯϱ϶ϷϮЀГϮ ϹϲЁϮЁϾϼϽВϿ ЁІϺ ϱϲϱϼϹБϺІϺ Ѐϲ RDF, Ϲϲ ϷϾ϶ЁВϾ϶ϼ ϺϮ ϲГϺϮ϶ Ϸϼ϶ϺА ϷϮ϶ ЀЁϮ ϱИϼ 

ЀИϺϼϸϮ ϷϮ϶ ϺϮ ϮϽϼϱГϱϼϺЁϮ϶ ϮϽЖ Ёϼ ϹϼϺЁБϸϼ EDM. 

ϚϽГЀϴϿ ϮϷϼϸϼЂϵКϺЁϮϿ Ё϶Ͽ ϷϮЁϲЂϵЂϺЁВϾ϶ϲϿ ЁϼЂ EDM ϷϮ϶ ЁІϺ ϷϮϺЖϺІϺ ϰ϶Ϯ ЁϮ ϮϺϼ϶ЄЁА 

ϱ϶ϮЀЂϺϱϲϱϲϹБϺϮ ϱϲϱϼϹБϺϮ, ϱϴϹ϶ϼЂϾϰВϵϴϷϮϺ ϷϸАЀϲ϶Ͽ ϷϮ϶ URIs ϯАЀϲ϶ ЁІϺ ϹϼϺϮϱ϶ϷКϺ 

ϮϺϮϰϺІϾ϶ЀЁ϶ϷКϺ ϷАϵϲ ϲϰϰϾϮЃВϿ. Ϩϼ ЀИϺϼϸϼ ЁІϺ ϶ϱ϶ϼЁВЁІϺ ϷАϵϲ ЀЂϸϸϼϰВϿ ϽϼЂ Ёϲϸ϶ϷА 

ϹϲЁϮЁϾАϽϴϷϮϺ Ѐϲ ϹϼϾЃВ RDF ϮϺЁ϶ϽϮϾϮϯАϸϸϲЁϮ϶ ЀЁϼϺ ϽϮϾϮϷАЁІ ϽГϺϮϷϮ. 

  

ϟϼ϶ϺА ϫϮϾϮϷЁϴϾ϶ЀЁ϶ϷА 

MoMA  Collection  CMoA Collection  
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ϟϼ϶ϺА ϫϮϾϮϷЁϴϾ϶ЀЁ϶ϷА 

Title    title  

Date  creation_date  

Medium   medium  

ObjectID  id 

Classification  classification  

URL  web_url  

ThumbnailURL  image_url  

ConstituentID  artist_id  

Artist  full_name  

ArtistBio   nationality  

BeginDate   birth_date  

EndDate  death_date  

AggregationID  AggregationID  

Aggregation_uri  Aggregation_uri  

Artist_uri  Artist_uri  

Artwork_uri  Artwork_uri  

ʃʾ˄ʰˁʰˌ о ʆˏˉˇʽ ʵʶʵˇ˃ʷ˄˖˄ ˍ˖˄ ˋˎ˂˂ˇʴ˗˄ ˉˇˎ ˔ˊʹˋʽ˃ˇˉˇʽʺʻʹˁʰ˄ 
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ϧИϹЃІϺϮ Ϲϲ Ё϶Ͽ ϽϾϼϱ϶ϮϰϾϮЃБϿ ЁϼЂ EDM, ϰ϶Ϯ ЁϴϺ ϽϲϾ϶ϰϾϮЃВ ЁІϺ ϽЖϾІϺ Бϰ϶Ϻϲ ЄϾВЀϴ 

ЁІϺ ϽϮϾϮϷАЁІ, ϷϸАЀϲІϺ, ϶ϱ϶ϼЁВЁІϺ ϷϮ϶ ϸϲϻ϶ϸϼϰГІϺ ϷϮ϶ ϮϺЁ϶ЀЁϼ϶ЄВϵϴϷϲ Ϲϲ ЁϮ 

ЄϮϾϮϷЁϴϾ϶ЀЁ϶ϷА ІϿ ϲϻВϿ: 

 

Europeana Data Model edm: <http://www.europeana.eu/schemas/edm/>  

¶ edm:ProvidedCHO   -->   Artwork_uri  

¶ edm:EuropeanaAggregation  -->   Aggregation_uri  

¶ edm:Agent    -->   Artist_uri  

¶ edm:begin    -->  BeginDate, birth_date  

¶ edm:end    -->   EndDate, death_date  

¶ edm:hasView    -->  ThumbnailURL, image_url  

 

Dublin Core dc: <http://purl.org/dc/ele ments/ 1.1/> 

¶ dc:date     -->  Date, creation_date  

¶ dc:title     -->  Title, title  

¶ dc:type     -->  Classification, classification  

¶ dc:creator    -->   Artist_uri  

 

Open Archives Initiative Object Reuse and Exchange ore: 

<http://www.openarchives.org/ore/terms/>  

¶ ore:isAggregated By   -->  AggregationID  

 

DCMI Metadata Terms dct: <http://purl.org/dc/terms/>  

¶ dct:medium    -->   Medium, medium  

 

Simple Knowledge Organization System skos: 

<http://www.w 3.org/ 2004/02 /skos/core#>  

¶ skos:note    -->  ArtistBio, nationality  

¶ skos:prefLabel    -->  Artist, full_name  

 

Ϩϲϸ϶ϷА Ёϼ ϹϼϺЁБϸϼ ϮϺЁ϶ЀЁϼГЄ϶ЀϴϿ ϽϮГϾϺϲ϶ Ёϴ ϹϼϾЃВ 



ɳˊʴʰ˂ʶʾʰ ˃ʶˍʰˍˊˇˉʺˌ ˁʰʽ ʵʽʰˋˏ˄ʵʶˋʹˌ ʵʶʵˇ˃ʷ˄˖˄ 

нп 
 

 

3.3 ϚϾϰϮϸϲГϮ ϹϲЁϮЁϾϼϽВϿ ϷϮ϶ ϱ϶ϮЀИϺϱϲЀϴϿ ϱϲϱϼϹБϺІϺ  

3.3.1 RDFization  

ϭϿ RDFization ϼϾГϳϲЁϮ϶ ϴ ϱ϶Ϯϱ϶ϷϮЀГϮ ϹϲЁϮЁϾϼϽВϿ ϱϲϱϼϹБϺІϺ ϮϽЖ ϹϼϾЃВ Ͻ϶ϺАϷІϺ В 

ЀЄϲЀ϶ϮϷКϺ ϯАЀϲІϺ ϱϲϱϼϹБϺІϺ Ѐϲ RDF ϷϮ϶ ϮϽϮ϶ЁϲГ ϮϾЄ϶ϷА ЁϴϺ ϲϽ϶ϸϼϰВ ЁІϺ Ё϶ϹКϺ ϽϼЂ 

ϵϮ ϽϲϾ϶БЄϼϺЁϮ϶ ЀЁϼϺ ϽϮϾϮϰЖϹϲϺϼ ϰϾАЃϼ, ЁϼϺ ЄϮϾϮϷЁϴϾ϶ЀϹЖ ЁϼЂ ЁИϽϼЂ ЁϼЂϿ, ϰ϶Ϯ 

ϽϮϾАϱϲ϶ϰϹϮ ϲАϺ ϽϾЖϷϲ϶ЁϮ϶ ϰ϶Ϯ ϮϸЃϮϾ϶ϵϹϴЁ϶ϷЖ В URI ϷϮ϶ ЁϴϺ ϱϴϹ϶ϼЂϾϰГϮ В ϹϲЁϮЃЖϾЁІЀϴ 

ЁϼЂ ϹϼϺЁБϸϼЂ ϮϺЁ϶ЀЁϼГЄ϶ЀϴϿ ЀЁϴϺ ϲϷАЀЁϼЁϲ ϲЃϮϾϹϼϰВ.   

ϧЁϴ ЀЂϺБЄϲ϶Ϯ ϮϺϮϸИϼϺЁϮ϶ ЁϾГϮ ϲϾϰϮϸϲГϮ ϽϼЂ ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϮϺ ϰ϶Ϯ ϮЂЁЖ Ёϼ ЀϷϼϽЖ ϷϮ϶ 

ϽϮϾϼЂЀ϶АϳϼϺЁϮ϶ ЁϮ ϮϽϼЁϲϸБЀϹϮЁϮ ЁϴϿ ЄϾВЀϴϿ ЁϼЂϿ.  ЌϸϲϿ ϼ϶ ϱ϶Ϯϱ϶ϷϮЀГϲϿ ϲϷЁϲϸБЀЁϴϷϮϺ 

Ѐϲ ЃϼϾϴЁЖ ЂϽϼϸϼϰ϶ЀЁВ Ϲϲ ϲϽϲϻϲϾϰϮЀЁВ i7 2ϴϿ ϰϲϺ϶АϿ, ϹϺВϹϴ RAM 6GB ϷϮ϶ ϸϲ϶ЁϼЂϾϰ϶ϷЖ 

ЀИЀЁϴϹϮ Ubuntu  18.04 

 

KARMA  

 

ɳʽˁˈ˄ʰ т ɲʽʰ˃ˇˊ˒˖˃ʷ˄ˇ ˃ˇ˄ˍʷ˂ˇ ˋʹ˃ʰˋʽˇ˂ˇʴʽˁʺˌ h˄ˍʽˋˍˇʾ˔ʽˋʹˌ ʵʶʵˇ˃ʷ˄˖˄ ˃ˇˎˋʶʾ˖˄ 

ɳʽˁˈ˄ʰ у ɲʽʰʵʽˁʰˋʾʰ ˃ˇ˄ˍʶ˂ˇˉˇʾʹˋʹˌ ʵʶʵˇ˃ʷ˄˖˄ ˋ̱ ˇ Y!wa! 
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Ϩϼ KARMA ϲГϺϮ϶ БϺϮ ϲϾϰϮϸϲГϼ ϮϺϼ϶ЄЁϼИ ϷКϱ϶ϷϮ ϰ϶Ϯ ЁϴϺ ϲϺϼϽϼГϴЀϴ 

ϱϲϱϼϹБϺІϺ/ϽϸϴϾϼЃϼϾГϮϿ. ϙГϺϲ϶ Ёϴ ϱЂϺϮЁЖЁϴЁϮ ЀЁϼЂϿ ЄϾВЀЁϲϿ ЁϼЂ ϺϮ ϲϽϲϻϲϾϰАϳϼϺЁϮ϶ 

ϷϮ϶ ϺϮ ϲϺϼϽϼ϶ϼИϺ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷА, ϱϲϱϼϹБϺϮ ϽϼЂ ϽϾϼБϾЄϼϺЁϮ϶ ϮϽЖ ϱ϶АЃϼϾϲϿ ϽϴϰБϿ ЖϽІϿ 

ϯАЀϲ϶Ͽ ϱϲϱϼϹБϺІϺ, Web APIs В ϮϾЄϲГϮ XML, CSV, JSON. ϖϽϼЁϲϸϲГ ϲϾϲЂϺϴЁ϶ϷЖ БϾϰϼ ЁϼЂ 

ϞϺЀЁ϶ЁϼИЁϼЂ ϚϽ϶ЀЁВϹϴϿ ЁϴϿ ϥϸϴϾϼЃϼϾ϶ϷВϿ ЁϼЂ ϥϮϺϲϽ϶ЀЁϴϹГϼЂ ϢЖЁ϶ϮϿ ϟϮϸ϶ЃЖϾϺ϶Ϯ ϷϮ϶ 

ϱϴϹϼЀ϶ϲИϵϴϷϲ ЀЁϼ  Extended Semantic Web Conference Ёϼ 2012 Ϲϲ ЁГЁϸϼ  ¬Semi-

Automatically Mapping Structured Sources into the Semantic Web ­ [34].  Ϝ ϽϾϮϷЁ϶ϷВ 

ϲЃϮϾϹϼϰВ ЁϼЂ KARMA ϽϼЂ ϱϴϹϼЀ϶ϲИϵϴϷϲ ЀЁϼ ESWC­2013 Ϲϲ ϵБϹϮ ЁϼϺ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷЖ 

ЄϮϾϮϷЁϴϾ϶ЀϹЖ ЁϼЂ ϮϾЄϲГϼЂ  ЁϼЂ ϹϼЂЀϲГϼЂ ЁБЄϺϴϿ Smisthonian ϷϮ϶ ЁϴϺ ЀИϺϱϲЀϴ ЁϼЂ Ϲϲ 

ЁϮ ϮϺϼ϶ЄЁА ϱ϶ϮЀЂϺϱϲϱϲϹБϺϮ ϱϲϱϼϹБϺϮ [35], ϮϽϼЁБϸϲЀϲ Ϲ϶Ϯ ϮϽЖ Ё϶Ͽ ϮЃϼϾϹБϿ ϰ϶Ϯ ЁϴϺ 

ϲϷϽЖϺϴЀϴ ЁϴϿ ϽϮϾϼИЀϮϿ ϱ϶ϽϸІϹϮЁ϶ϷВϿ ϲϾϰϮЀГϮϿ. 

Ϩϼ KARMA ϽϮϾБЄϲ϶ Ϲ϶Ϯ ϰϾϮЃ϶ϷВ ϱ϶ϲϽϮЃВ ϽϼЂ ϲϽ϶ЁϾБϽϲ϶ ϮϾЄ϶ϷА ЁϴϺ ϲ϶ЀϮϰІϰВ ЁϼЂ 

ЀЂϺЖϸϼЂ В ϹБϾϼЂϿ ЁІϺ ϱϲϱϼϹБϺІϺ ЀЁϼ ЀИЀЁϴϹϮ ϷϮ϶  ЀЁϴ ЀЂϺБЄϲ϶Ϯ ЁϴϺ ϲИϷϼϸϴ 

ϽϾϼЀϮϾϹϼϰВ ЁϼЂϿ ЀЁϴϺ ϲϽ϶ϵЂϹϴЁВ ϷϮЁАЀЁϮЀϴ. ϡϲϾ϶ϷБϿ ϮϽЖ Ё϶Ͽ ϱЂϺϮЁЖЁϴЁϲϿ 

ϽϾϼЀϮϾϹϼϰВϿ ϲГϺϮ϶ ϴ ϽϾϼЀϵВϷϴ, ϮЃϮГϾϲЀϴ В ϮϺϮϱ϶АЁϮϻϴ ЀЁϴϸКϺ, ϼ ϱ϶ϮЄІϾ϶ЀϹЖϿ 

ϱϲϱϼϹБϺІϺ  В ϴ ϹϲЁϮЁϾϼϽВ  ϱϲϱϼϹБϺІϺ Ϲϲ ЄϾВЀϴ ϲϷЃϾАЀϲІϺ ϯϮЀ϶ЀϹБϺІϺ ЀЁϴϺ 

ϰϸКЀЀϮ ϽϾϼϰϾϮϹϹϮЁ϶ЀϹϼИ Python. Ϙ϶Ϯ ϽϮϾАϱϲ϶ϰϹϮ ϴ ЀЁВϸϴ ϽϼЂ ϽϮϾБЄϲ϶ Ёϼ ϹϼϺϮϱ϶ϷЖ 

ϷІϱ϶ϷЖ id ϷАϵϲ ϲϰϰϾϮЃВϿ ϹϽϼϾϲГ ϺϮ ϮϺЁ϶ϰϾϮЃϲГ Ѐϲ Ϲ϶Ϯ ϺБϮ ЀЁϴϺ ϼϽϼГϮ ϵϮ ϲЃϮϾϹϼЀЁϲГ 

БϺϮϿ ϷϮϺЖϺϮϿ ϽϼЂ ϽϾϼЀϵБЁϲ϶ ϽϾЖϵϲϹϮ КЀЁϲ ϺϮ ϱϴϹ϶ϼЂϾϰϴϵϲГ ϹϼϺϮϱ϶ϷЖ URI ϰ϶Ϯ ЁϼϺ ϽЖϾϼ 

ϽϼЂ ϵϮ ϱϴϹ϶ϼЂϾϰϴϵϲГ Ёϲϸ϶ϷА (ϰ϶Ϯ id:1 ϷϮ϶ ϽϾϼϵБϹϮЁϼϿ: ¬example.org­ ϽϾϼϷИϽЁϲ϶ Ёϼ URI: 

¬example.org/ 1/­). 

Ϩϼ ЀИЀЁϴϹϮ ϲϽ϶ЁϾБϽϲ϶ ЁϴϺ ϹϲЁϮЃЖϾЁІЀϴ ϷϮ϶ ЄϾВЀϴ ϽϼϸϸКϺ ϼϺЁϼϸϼϰ϶КϺ ЁϮЂЁЖЄϾϼϺϮ ϰ϶Ϯ 

ЁϼϺ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷЖ ЄϮϾϮϷЁϴϾ϶ЀϹЖ ЁІϺ ϱϲϱϼϹБϺІϺ. Ϥ ЄϾВЀЁϴϿ ϲϽ϶ϸБϰϲ϶ ϰϾϮЃ϶ϷА ЁϴϺ 

ϮϺЁ϶ЀЁϼГЄ϶Ѐϴ ϷАϵϲ ЀЁВϸϴϿ Ϲϲ ЁϴϺ ϷϸАЀϴ В ϶ϱ϶ЖЁϴЁϮ ЁІϺ ϼϺЁϼϸϼϰ϶КϺ, Ёϼ ЀИЀЁϴϹϮ ϽϮϾАϰϲ϶ 

ЁϼϺ ϰϾАЃϼ ϲϺК ϽϮϾАϸϸϴϸϮ, Ϲϲ ЄϾВЀϴ ЁϲЄϺ϶ϷКϺ ϷϮ϶ ϮϸϰϼϾГϵϹІϺ ϲϷϹАϵϴЀϴϿ ϲГϺϮ϶ Ѐϲ 

ϵБЀϴ ϺϮ ϽϾϼЁϲГϺϲ϶ Ϲϲ ϲϽ϶ЁЂЄГϮ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷϼИϿ ЁИϽϼЂϿ ϰ϶Ϯ ЁϮ ϱϲϱϼϹБϺϮ, ϮϽϸϼϽϼ϶КϺЁϮϿ 

ϮϷЖϹϴ ϽϲϾ϶ЀЀЖЁϲϾϼ ЁϴϺ ϱ϶Ϯϱ϶ϷϮЀГϮ ЁϴϿ ϮϺЁ϶ЀЁϼГЄ϶ЀϴϿ. ЌЁϮϺ ϼϸϼϷϸϴϾІϵϲГ Ёϼ ϹϼϺЁБϸϼ, 

ϹϽϼϾϲГ ϺϮ ϲϻϮЄϵϲГ ϰϾϮЃ϶ϷА В Ѐϲ ϮϾЄϲГϼ, ϷϮ϶ ЁϮ ϲϺϼϽϼ϶ϴϹБϺϮ ϱϲϱϼϹБϺϮ ϹϽϼϾϼИϺ ϺϮ 

ϱϴϹϼЀ϶ϲЂϵϼИϺ Ѐϲ ϹϼϾЃВ RDF ϰ϶Ϯ ϱ϶ϮЀИϺϱϲЀϴ В ϮϽϼϵВϷϲЂЀВ ЁϼЂϿ. 
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ϫϾВЀϴ ЁϼЂ KARMA 

 

Ϝ ϽϾКЁϴ ϲϺБϾϰϲ϶Ϯ ЀЁϴϺ ϲЃϮϾϹϼϰВ ЁϼЂ KARMA ϲГϺϮ϶ ϴ ЃЖϾЁІЀϴ ЁІϺ ϱϲϱϼϹБϺІϺ. ϡϲЁА 

ЁϴϺ ϲϽ϶ϸϼϰВ ЁϼЂ ϮϾЄϲГϼЂ ϲϹЃϮϺГϳϲЁϮ϶ БϺϮ ϽϮϾАϵЂϾϼ ϱ϶ϮϸЖϰϼЂ ϽϼЂ ϳϴЁАϲ϶ ЁϴϺ 

ϲϽ϶ϯϲϯϮГІЀϴ ЁϼЂ ЁИϽϼЂ ЁϼЂ ϮϾЄϲГϼЂ ϽϼЂ ϽϾЖϷϲ϶ЁϮ϶ ϺϮ ЃϼϾЁІϵϲГ ЀЁϴϺ ϲЃϮϾϹϼϰВ. 

ϧЁϴ ЀЂϺБЄϲ϶Ϯ Ѐϲ ϲϽЖϹϲϺϼ ϽϮϾАϵЂϾϼ ϲϹЃϮϺГϳϲЁϮ϶ Ϲ϶Ϯ  ϽϾϼϲϽ϶ЀϷЖϽϴЀϴ ЁІϺ ϱϲϱϼϹБϺІϺ 

ϷϮ϶ ϼ ЄϾВЀЁϴϿ ϹϽϼϾϲГ ϺϮ ϲϽ϶ϸБϻϲ϶ ϮϺ ϵϮ ϽϮϾϮϸϴЃϵϼИϺ ϷАϽϼ϶ϲϿ ϮϽЖ Ё϶Ͽ ϲϰϰϾϮЃБϿ В ϮϺ ϵϮ 

ЀЂϹϽϲϾ϶ϸϴЃϵϼИϺ ϼ϶ ϷϲЃϮϸГϱϲϿ ЁІϺ ЀЁϴϸКϺ. ϖϾϷϲЁА ϲϻЂϽϴϾϲЁ϶ϷВ ϶ϱ϶ЖЁϴЁϮ ϮϽϼЁϲϸϲГ ϴ 

ɳʽˁˈ˄ʰ ф ɳʽˋʰʴ˖ʴʺ ʵʶʵˇ˃ʷ˄˖˄ ˋˍˇ Y!wa! 

ɳʽˁˈ˄ʰ мл ʃˊˇʶˉʽˋˁˈˉʹˋʹ ʵʶʵˇ˃ʷ˄˖˄ ˋˍˇ Y!wa! 
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ϱЂϺϮЁЖЁϴЁϮ ϲϽ϶ϸϼϰВϿ ϹБϾϼЂϿ В ЁϼЂ ЀЂϺЖϸϼЂ ЁІϺ ϱϲϱϼϹБϺІϺ ϽϾϼϿ ϲϽϲϻϲϾϰϮЀГϮ ϷϮϵКϿ 

ϴ  ϱ϶Ϯϱ϶ϷϮЀГϮ ϹϽϼϾϲГ ϺϮ ϲϽ϶ЁϮЄЂϺϵϲГ ЄϾϴЀ϶ϹϼϽϼ϶КϺЁϮϿ БϺϮ ϱϼϷ϶ϹϮЀЁ϶ϷЖ ЂϽϼЀИϺϼϸϼ ЁІϺ 

ϱϲϱϼϹБϺІϺ. ЈϽϲ϶ЁϮ ϮЃϼИ ϼϸϼϷϸϴϾІϵϲГ ϴ ϱϴϹ϶ϼЂϾϰГϮ ЁϼЂ ϹϼϺЁБϸϼЂ ЂϽАϾЄϲ϶ 

ϱЂϺϮЁЖЁϴЁϮ ϮϽϼϵВϷϲЂЀϴϿ ϷϮ϶ ϲЃϮϾϹϼϰВϿ ЁϼЂ Ѐϲ ϼϸЖϷϸϴϾϼ Ёϼ ЀИϺϼϸϼ. 

 

ϚϽЖϹϲϺϼ ϯВϹϮ ϲГϺϮ϶ ϴ ϲϻϲϾϰϮЀГϮ ЁІϺ ϱϲϱϼϹБϺІϺ ϷϮ϶ ϱϴϹ϶ϼЂϾϰГϮ ϺБІϺ ЀЁϴϸКϺ Ϲϲ 

ϮϺϮϰϺІϾ϶ЀЁ϶ϷА ϷϮ϶ URIs ϽϼЂ ϵϮ ϹϽϼϾϼИϺ ϺϮ ϮϺЁ϶ЀЁϼ϶ЄϴϵϼИϺ ЀЁ϶Ͽ ϷϸАЀϲ϶Ͽ ϽϼЂ ϼϾГЀЁϴϷϮϺ  

ϽϾϼϴϰϼЂϹБϺІϿ. ϧЁϼ ϽϮϾАϱϲ϶ϰϹϮ ЁϴϿ ϲ϶ϷЖϺϮϿ 11 ЃϮГϺϲЁϮ϶ ϴ ϱϴϹ϶ϼЂϾϰГϮ ЀЁВϸϴϿ 

ϯϮЀ϶ЀϹБϺϴ ЀЁϼ ϹϼϺϮϱ϶ϷЖ ϮϺϮϰϺІϾ϶ЀЁ϶ϷЖ ЁϼЂ ϷϮϸϸ϶ЁБЄϺϴ, Ϲϲ ЄϾВЀϴ ЁϴϿ ϲϽ϶ϸϼϰВϿ 

¬PyTransform­ ЁϴϿ ϲЃϮϾϹϼϰВϿ.  Ϥ ϹϲЁϮЀЄϴϹϮЁ϶ЀϹЖϿ ϽϼЂ ϲЃϮϾϹЖϳϲЁϮ϶ ϲГϺϮ϶   

return ®/artist/ ¯ + ®getValue(¬ConstituentID­)+ ®/¯. 

ЈЁЀ϶ ϼ϶ Ё϶ϹБϿ ЁϴϿ ϺБϮϿ ЀЁВϸϴϿ ϵϮ ϽϲϾ϶ϸϮϹϯАϺϼЂϺ Ёϼ ϸϲϷЁ϶ϷЖ ¬/artist/ ­ ЀЂϺϼϱϲЂЖϹϲϺϼ ϮϽЖ 

ЁϴϺ ϮϺЁГЀЁϼ϶Єϴ Ё϶ϹВ ЁϴϿ ЀЁВϸϴϿ ConstituentID, ЖϽІϿ ЃϮГϺϲЁϮ϶ ЀЁϮ ϽϮϾϮϱϲГϰϹϮЁϮ 

ϲЃϮϾϹϼϰВϿ ЁϼЂ ϹϲЁϮЀЄϴϹϮЁ϶ЀϹϼИ ЀЁϼ ϽϮϾАϵЂϾϼ.  Ϩϼ KARMA ϲϽ϶ЁϾБϽϲ϶ Ͻ϶ϼ ϽϼϸИϽϸϼϷϲϿ 

ϲϷЃϾАЀϲ϶Ͽ Ϲϲ ЄϾВЀϴ ЁϴϿ ϰϸКЀЀϮ ϽϾϼϰϾϮϹϹϮЁ϶ЀϹϼИ Python ϽϼЂ ϲϻЂϽϴϾϲЁϼИϺ Ͻ϶ϼ 

ЀИϺϵϲЁϼЂϿ ϹϲЁϮЀЄϴϹϮЁ϶ЀϹϼИϿ, ϮϺАϸϼϰϮ Ϲϲ Ёϼ ϲϽ϶ϵЂϹϴЁЖ ϮϽϼЁБϸϲЀϹϮ ϰ϶Ϯ ЁϮ ϱϲϱϼϹБϺϮ. 

ϧЁϴ ЀЂϺБЄϲ϶Ϯ ϮЂЁВ ϴ ЀЁВϸϴ ϵϮ ϲϽ϶ЀϴϹϮϺϵϲГ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷА ІϿ URI  ϽϼЂ ϷϮЁϮϱϲ϶ϷϺИϲ϶ ЁϴϺ 

ϷϸАЀϴ ЁϼЂ ϷϮϸϸ϶ЁБЄϺϴ. ϟϮЁА ЀЂϺБϽϲ϶Ϯ ЀЁϼ Ёϲϸ϶ϷЖ ϮϾЄϲГϼ ϽϼЂ ϵϮ ϲϻϮЄϵϲГ, ЀЁϴϺ Ё϶ϹВ  ϵϮ 

ϽϾϼЀЁϲϵϲГ Ёϼ ϽϾЖϵϲϹϮ ϽϼЂ ϽϲϾ϶ϸϮϹϯАϺϲ϶ ЁϼϺ ϱ϶Ϯϱ϶ϷЁЂϮϷЖ ЁϼϹБϮ (domain) ЀЁϼϺ ϼϽϼГϼ 

ϽϾЖϷϲ϶ЁϮ϶ ϺϮ ϱϴϹϼЀ϶ϲЂϵϼИϺ ЁϮ ϱϲϱϼϹБϺϮ, ϽЄ. example.org/arti st/6210   В ЀЁϴϺ ϱ϶Ϸ϶А ϹϮϿ  
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ϽϲϾГϽЁІЀϴ localhost:3000/artist/6210, ϷϮϵКϿ ЁϮ ϱϲϱϼϹБϺϮ ϵϮ ϽϮϾϮϹϲГϺϼЂϺ ЁϼϽ϶ϷА. 

 

ϖЃϼИ ϼϸϼϷϸϴϾІϵϲГ ϴ ϲϽϲϻϲϾϰϮЀГϮ ЁІϺ ϱϲϱϼϹБϺІϺ, ϲϽЖϹϲϺϼ ϯВϹϮ ϲГϺϮ϶ ϼ 

ЀϴϹϮЀ϶ϼϸϼϰ϶ϷЖϿ ЄϮϾϮϷЁϴϾ϶ЀϹЖϿ ЁϼЂϿ. Ϩϼ KARMA ϽϾϼЁϲГϺϲ϶ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷϼИϿ ЁИϽϼЂϿ ϰ϶Ϯ 

ЁϮ ϱϲϱϼϹБϺϮ ϯϮЀ϶ЀϹБϺϼ Ѐϲ ϽϾϼϰϲϺБЀЁϲϾϲϿ ϮϺЁ϶ЀЁϼ϶ЄГЀϲ϶Ͽ В ϯАЀϴ ϸϲϷЁ϶ϷВϿ ϼϹϼ϶ЖЁϴЁϮϿ  

ЁІϺ ЀЁϼ϶ЄϲГІϺ ϽϼЂ ϽϲϾ϶ϰϾАЃϼЂϺ ЁϮ ϱϲϱϼϹБϺϮ Ϲϲ ЁϮ ЀЁϼ϶ЄϲГϮ ЁϼЂ ϼϺЁϼϸϼϰ϶ϷϼИ 

ЀЄВϹϮЁϼϿ, ЖϽІϿ ЃϮГϺϲЁϮ϶ ЀЁϼ ϽϮϾАϱϲ϶ϰϹϮ ЁϴϿ ϲ϶ϷЖϺϮϿ 12. 

ɳʽˁˈ˄ʰ мм ɲʹ˃ʽˇˎˊʴʾʰ ˄ʷʰˌ ˋˍʺ˂ʹˌ ˁʰʽ ʶ˒ʰˊ˃ˇʴʺ ˃ʶˍʰˋ˔ʹ˃ʰˍʽˋ˃ˇˏ 
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ϧϲ ϽϲϾГϽЁІЀϴ ϽϼЂ ϷϮϹГϮ ϮϽЖ Ё϶Ͽ ϽϾϼЁАЀϲ϶Ͽ ϱϲϺ ϲГϺϮ϶ ϼϾϵВ, ϰГϺϲЁϮ϶ ϲϽ϶ϸϼϰВ ЁϴϿ ϶ϱ϶ЖЁϴЁϮϿ 

ϷϮ϶ ЁϴϿ ϷϸАЀϴϿ, ϮϽЖ ЁϮ ϸϲϻ϶ϸЖϰ϶Ϯ ϷϮ϶ Ё϶Ͽ ϼϺЁϼϸϼϰГϲϿ ϽϼЂ БЄϼЂϺ ϹϲЁϮЃϼϾЁІϵϲГ ϮϽЖ Ёϼ 

ЄϾВЀЁϴ ЀЁϴϺ ϲЃϮϾϹϼϰВ. ϧϴϹϲ϶КϺϲЁϮ϶ ЖЁ϶ ϰ϶Ϯ ЀЂЄϺА ЄϾϴЀ϶ϹϼϽϼ϶ϼИϹϲϺϲϿ ϼϺЁϼϸϼϰГϲϿ 

ϱГϺϲЁϮ϶ ϴ ϱЂϺϮЁЖЁϴЁϮ ϮЂЁЖϹϮЁϴϿ ЃЖϾЁІЀϴϿ ϷϮЁА ЁϴϺ ϲϷϷГϺϴЀϴ. 

ɳʽˁˈ˄ʰ мн ʅʹ˃ʰˋʽˇ˂ˇʴʽˁˈˌ  ̝ʰˊʰˁˍʹˊʽˋ˃ˈˌ ʵʶʵˇ˃ʷ˄˖˄ 

ɳʽˁˈ˄ʰ мо ɲʹ˃ʽˇˎˊʴʾʰ ˃ˇ˄ˍʷ˂ˇˎ ˋˍˇ Y!wa! 
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ϟϮЁА Ёϴ ϱ϶АϾϷϲ϶Ϯ ЄϮϾϮϷЁϴϾ϶ЀϹϼИ ЁІϺ ϱϲϱϼϹБϺІϺ ϱϴϹ϶ϼЂϾϰϲГЁϮ϶ ϰϾϮЃ϶ϷА ϷϮ϶ Ёϼ 

ϹϼϺЁБϸϼ. Ϝ ϲϽϼϽЁϲГϮ ЁϼЂ ϹϼϺЁБϸϼЂ ϯϼϴϵАϲ϶ ϮϽϼЃЂϰВ ϸϮϵКϺ ϷϮ϶ ЀЁϴϺ ϷϮϸИЁϲϾϴ 

ϷϮЁϮϺЖϴЀВ ЁϼЂ, ϲ϶ϱ϶ϷА ЖЁϮϺ ϮЂЁЖ ЄЁГϳϲЁϮ϶ Ϲϲ ϯАЀϴ ЁϮ ϱ϶ϮϵБЀ϶ϹϮ ϱϲϱϼϹБϺϮ.    

ϖЃϼИ ϼϸϼϷϸϴϾІϵϲГ ϴ ϱ϶Ϯϱ϶ϷϮЀГϮ ЁϴϿ ϮϺЁ϶ЀЁϼГЄ϶ЀϴϿ ϷϮ϶ БЄϲ϶ ЀЂϹϽϸϴϾІϵϲГ Ёϼ ϹϼϺЁБϸϼ, 

ЂϽАϾЄϲ϶ ϲϽ϶ϸϼϰВ ϰ϶Ϯ ϲϻϮϰІϰВ ЁϼЂ ЄІϾ϶ЀЁА ϮϽЖ ЁϮ ϱϲϱϼϹБϺϮ ϰ϶Ϯ ϹϲЁБϽϲ϶ЁϮ ЄϾВЀϴ ϷϮ϶ 

ϲЃϮϾϹϼϰВ Ѐϲ АϸϸϮ ЀИϺϼϸϮ ϱϲϱϼϹБϺІϺ. 

ϟϮЁА ЁϴϺ ϼϸϼϷϸВϾІЀϴ ЁϴϿ ϱ϶Ϯϱ϶ϷϮЀГϮϿ ϽϾϮϰϹϮЁϼϽϼ϶ВϵϴϷϲ ϹϲЁϮЁϾϼϽВ ЁІϺ ϱϲϱϼϹБϺІϺ 

ЁϼЂ ϮϾЄϲГϼЂ MoMA.csv (~128.000 ϲϰϰϾϮЃКϺ)Ѐϲ RDF, ϴ ϼϽϼГϮ ϱ϶ВϾϷϲЀϲ 1­ ϷϮ϶ 55¯.  

ϖϺЁГЀЁϼ϶Єϴ ϱ϶Ϯϱ϶ϷϮЀГϮ ϮϷϼϸϼЂϵВϵϴϷϲ ϰ϶Ϯ Ёϼ ЀИϺϼϸϼ ϱϲϱϼϹБϺІϺ ЁϴϿ ЀЂϸϸϼϰВϿ ЁϼЂ 

CMoA (~28.000 ϲϰϰϾϮЃКϺ),  ϮϽЖ ϹϼϾЃВ JSON Ѐϲ RDF, ϴ ϼϽϼГϮ ϱ϶ВϾϷϲЀϲ 50¯. 

 

 

OpenRefine  

Ϩϼ OpenRefine [36]  ϲГϺϮ϶ Ϲ϶Ϯ ϽϸϮЁЃЖϾϹϮ ϲϻϲϾϲИϺϴЀϴϿ, ϷϮϵϮϾ϶ЀϹϼИ ϷϮ϶ ϱ϶ϮЀИϺϱϲЀϴϿ 

ϱϲϱϼϹБϺІϺ.  ϚГϺϮ϶ ϯϮЀ϶ЀϹБϺϼ Ѐϲ Java ϷϮ϶ ϲϷЁϲϸϲГЁϮ϶ ЁϼϽ϶ϷА. ϖϺϮϽЁИЄϵϴϷϲ ϮϽЖ ЁϴϺ 

Metaweb Technologies Inc. (ϴ ϼϽϼГϮ ϮϰϼϾАЀЁϴϷϲ ϮϽЖ  ЁϴϺ Google Inc. ϷϮ϶ Ёϼ 2010 Ёϼ 

ϽϾϼДЖϺ ϹϲЁϼϺϼϹАЀЁϴϷϲ Ѐϲ  Google Refine). Ϩϲϸ϶ϷА, ϴ  Google ϱ϶БϷϼЅϲ ЁϴϺ ЀЂϺЁВϾϴЀВ 

ЁϼЂ Ёϼ 2012, БЁЀ϶ ϹϲЁϼϺϼϹАЀЁϴϷϲ Ѐϲ OpenRefine ϷϮ϶ ϽϸБϼϺ ЂϽϼЀЁϴϾГϳϲЁϮ϶ ϮϽЖ ϱ϶ϲϵϺВ 

Ϸϼ϶ϺЖЁϴЁϮ ϹϴЄϮϺ϶ϷКϺ ϸϼϰ϶ЀϹ϶ϷϼИ ϷϮ϶ ЄϾϴЀЁКϺ. 

ϥϾϼЀЃБϾϲ϶ ϽϸϴϵКϾϮ ЁϾЖϽІϺ ϰ϶Ϯ ϲϻϲϾϲИϺϴЀϴ, ϲЃϮϾϹϼϰВ ϽϾϼϴϰϹБϺІϺ 

ϹϲЁϮЀЄϴϹϮЁ϶ЀϹКϺ, ЁϮϻ϶ϺЖϹϴЀϴ, Ѓ϶ϸЁϾАϾ϶ЀϹϮ ϷϮ϶ ϼϹϮϱϼϽϼГϴЀϴ ϱϲϱϼϹБϺІϺ. Ϝ ϲϷЁБϸϲЀϴ 

ϲϾϰϮЀ϶КϺ ϲϽϲϻϲϾϰϮЀГϮϿ ϱϲϱϼϹБϺІϺ  ϰГϺϲЁϮ϶ Ϲϲ ЄϾВЀϴ ЁϴϿ ϲϺЀІϹϮЁІϹБϺϴϿ ϰϸКЀЀϮϿ 

ɳʽˁˈ˄ʰ мп ɳ˅ʰʴ˖ʴʺ ˃ˇ˄ˍʷ˂ˇˎ ˍˇˎ Y!wa! ̀ʶ ˃ˇˊ˒ʺ ʶʽˁˈ˄ʰˌ 



ɼʶ˒ʱ˂ʰʽˇ о̌   
ɾʶˍʰˍˊˇˉʺ ˉˇ˂ʽˍʽˋˍʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˋʶ w5C ˁʰʽ ʵʽʰˋˏ˄ʵʶˋʹ ˍˇˎˌ 

ом 
 

General Refine Expression Language - GREL [37]  ϚϽГЀϴϿ ЂϽϼЀЁϴϾГϳϲЁϮ϶ ϴ ϱЂϺϮЁЖЁϴЁϮ 

ϱ϶ϮЀИϺϱϲЀϴϿ ЁІϺ ϱϲϱϼϹБϺІϺ Ϲϲ ЄϾВЀϴ ЁϴϿ ϲϺЀІϹϮЁІϹБϺϴϿ ЂϽϴϾϲЀГϮϿ reconciliation, ϴ 

ϼϽϼГϮ ϲϽ϶ЁϾБϽϲ϶ ЁϴϺ ϱϴϹ϶ϼЂϾϰГϮ ЀЂϺϱБЀϹІϺ ϹϲЁϮϻИ ϲϽ϶ϸϲϰϹБϺІϺ ЀЂϺЖϸІϺ ϱϲϱϼϹБϺІϺ. 

Ϩϼ ϲϾϰϮϸϲГϼ OpenRefine ЂϽϼЀЁϴϾГϳϲ϶ Ёϴ ЄϾВЀϴ ϱ϶АЃϼϾІϺ ϲϽϲϷЁАЀϲІϺ. ϡ϶Ϯ ϮϽЖ Ё϶Ͽ 

ϲЂϾБІϿ ϱ϶ϮϱϲϱϼϹБϺϲϿ, ϴ ϼϽϼГϮ ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϲ ЀЁϴϺ ϽϮϾϼИЀϮ ϲϾϰϮЀГϮ, ϲГϺϮ϶ ϴ rdf -

extension  [38] .  

ϡϲ ЁϴϺ ϽϾϼЀϵВϷϴ ЁϴϿ ЀЂϰϷϲϷϾ϶ϹБϺϴϿ ϲϽБϷЁϮЀϴϿ ϷϮϵГЀЁϮЁϮ϶ ϱЂϺϮЁВ ϴ ϲϻϮϰІϰВ 

ϱϲϱϼϹБϺІϺ Ѐϲ ϹϼϾЃВ RDF. ϧЂϰϷϲϷϾ϶ϹБϺϮ ϽϾϼЀЁГϵϲЁϮ϶ БϺϮ ϰϾϮЃ϶ϷЖ ϽϲϾ϶ϯАϸϸϼϺ Ϲϲ Ёϼ 

ϼϽϼГϼ ϼ ЄϾВЀЁϴϿ ϹϽϼϾϲГ ϺϮ ϲ϶ЀАϰϲ϶ ϼϺЁϼϸϼϰГϲϿ ϷϮ϶ ϺϮ ϮϺЁ϶ЀЁϼ϶ЄГЀϲ϶ ЁϮ ϱϲϱϼϹБϺϮ Ѐϲ 

ϰϾАЃϼЂϿ. ϖϷЖϹϴ, ϽϮϾБЄϲЁϮ϶ ϴ ϱЂϺϮЁЖЁϴЁϮ ЀИϺϱϲЀϴϿ ЁІϺ ϱϲϱϼϹБϺІϺ Ϲϲ ϱ϶Ϯϱ϶ϷЁЂϮϷБϿ 

ϽϴϰБϿ ϽϼЂ ϽϾϼЀЃБϾϼЂϺ  SPARQL endpoints  ЖϽІϿ ϴ Dϗpedia, Wikidata ϷϮ.  

ϫϾВЀϴ OpenRefine  

Ϝ ϱ϶Ϯϱ϶ϷϮЀГϮ ϽϼЂ ϮϷϼϸϼЂϵϲГЁϮ϶ ЀЁϼ OpenRefine ϰ϶Ϯ ϹϲЁϮЁϾϼϽВ ЁІϺ ϱϲϱϼϹБϺІϺ Ѐϲ 

ϹϼϾЃВ RDF ϲГϺϮ϶ ϮϺАϸϼϰϴ Ϲϲ ϲϷϲГϺϴ ЁϼЂ ϽϼЂ ϽϲϾ϶ϰϾАЅϮϹϲ ϰ϶Ϯ Ёϼ ϲϾϰϮϸϲГϼ KARMA. 

ϖϾЄ϶ϷА ϰГϺϲЁϮ϶ ЃЖϾЁІЀϴ ЁІϺ ϱϲϱϼϹБϺІϺ ЀЁϴϺ ϲЃϮϾϹϼϰВ ϷϮ϶ ϽϮϾБЄϼϺЁϮ϶ ϼ϶ ϽϾКЁϲϿ 

ϲϽ϶ϸϼϰБϿ ϷϮϵϮϾ϶ЀϹϼИ, ЖϽІϿ ϮϽϮϸϼ϶ЃВ ЀЁϴϸКϺ В ϷϲϺКϺ ϰϾϮϹϹКϺ ϮϽЖ ЁϼЂϿ ϽГϺϮϷϲϿ. 

ɳʽˁˈ˄ʰ мр ʃˊˇʲˇ˂ʺ ʵʶʵˇ˃ʷ˄˖˄ ˋˍˇ hǇŜƴwŜŦƛƴŜ 



ɳˊʴʰ˂ʶʾʰ ˃ʶˍʰˍˊˇˉʺˌ ˁʰʽ ʵʽʰˋˏ˄ʵʶˋʹˌ ʵʶʵˇ˃ʷ˄˖˄ 

он 
 

ϥϮϾϮϱϲГϰϹϮЁϮ ϷϮϵϮϾ϶ЀϹϼИ ϷϮ϶ ϹϲЁϮЀЄϴϹϮЁ϶ЀϹϼИ ЁІϺ ϱϲϱϼϹБϺІϺ Ϲϲ ЄϾВЀϴ 

ϲϷЃϾАЀϲІϺ ЀЁϴϺ ϰϸКЀЀϮ GREL ϽϮϾϼЂЀ϶АϳϼϺЁϮ϶ ЀЁ϶Ͽ ϲ϶ϷЖϺϲϿ 16 ϷϮ϶ 17. 

ϖϾЄ϶ϷА ϰГϺϲЁϮ϶ ϲЃϮϾϹϼϰВ ЁϼЂ ЁИϽϼЂ ЀЁϮ ϱϲϱϼϹБϺϮ ЁϴϿ ЀЁВϸϴϿ id ϽϼЂ ϮϽϼЁϲϸϼИϺ ЁϮ 

ϮϺϮϰϺІϾ϶ЀЁ϶ϷА ЁІϺ ϽЖϾІϺ ЁІϺ БϾϰІϺ ЁБЄϺϴϿ 

ǎǇƭƛǘόǾŀƭǳŜΣ ΨκΩύώмϐҌΩκŀǊǘǿƻǊƪΩ 

o ϼϽϼГϼϿ ϹϲЁϮЁϾБϽϲ϶ Ё϶ϹБϿ ЁϴϿ ЀЁВϸϴϿ, ϮϽЖ Ёϴ ϹϼϾЃВ ¬cmoa:things/871505af -a072-4a84-

ab09-3abf932951b8­ Ѐϲ ¬871505af -a072-4a84-ab09-3abf932951b8/artwork ­, 

ЄІϾГϳϼϺЁϮϿ ЁϴϺ Ё϶ϹВ ЁϴϿ ЀЂϹϯϼϸϼЀϲ϶ϾАϿ Ϲϲ ϯАЀϴ ЁϴϺ ϷАϵϲЁϼ ϷϮ϶ ϽϾϼЀϵБЁϼϺЁϮϿ ЀЁϼ 

ϱϲИЁϲϾϼ Ϲ϶ЀЖ Ёϼ ­/artwork ­, КЀЁϲ ϺϮ БϾϵϲ϶ ЀЁϴϺ ϲϽ϶ϵЂϹϴЁВ ϹϼϾЃВ ϰ϶Ϯ ϺϮ ϹϲЁϮЁϾϮϽϲГ 

ЀЁϴϺ ЀЂϺБЄϲ϶Ϯ Ѐϲ URI, ϲ϶ЀАϰϼϺЁϮϿ ϷϮ϶ Ёϼ ϽϾЖϵϲϹϮ ЁϼЂ domain. 

 

ϟϮЁА ЁϴϺ ϲϽϼϽЁϲГϮ ЁІϺ ϱϲϱϼϹБϺІϺ ϽϮϾϮЁϴϾВϵϴϷϲ ЖЁ϶ ЀЁϼ ϽϲϱГϼ ϽϼЂ ϮЃϼϾА ЀЁϴϺ 

ϴϹϲϾϼϹϴϺГϮ ϵϮϺАЁϼЂ ЁϼЂ ϱϴϹ϶ϼЂϾϰϼИ, ϴ Ё϶ϹВ ВЁϮϺ ϷϲϺВ ЀЁϴϺ ϽϲϾГϽЁІЀϴ ϽϼЂ ϲϷϲГϺϼϿ 

ϲГϺϮ϶ ϮϷЖϹϴ ϲϺ ϳІВ, ЖЁϮϺ ЀϮϺ ϱϴϹ϶ϼЂϾϰЖϿ ϲϹЃϮϺГϳϲЁϮ϶ ϷАϽϼ϶ϼϿ ϼϾϰϮϺ϶ЀϹЖϿ ϮϸϸА ϷϮ϶ 

ЖЁϮϺ ϱϲϺ ЂϽАϾЄϼЂϺ ЀЁϼ϶ЄϲГϮ. ЈЁЀ϶ ϲЃϮϾϹЖЀЁϴϷϲ Ϲ϶Ϯ Ͻ϶ϼ ЀИϺϵϲЁϴ ϹϲЁϮЁϾϼϽВ Ё϶ϹКϺ, 

ƛŦόŀƴŘόŎŜƭƭǎώάŎǊŜŀǘƻǊψǇŀǊǘȅψǘȅǇŜέϐΦǾŀƭǳŜ ҐҐ ΨtŜǊǎƻƴΩΣ ŎŜƭƭΦǾŀƭǳŜ ҐҐ ƴǳƭƭΣ 

ƛǎbƻǘ.ƭŀƴƪόŎŜƭƭǎώάōƛǊǘƘψŘŀǘŜέϐΣǾŀƭǳŜύ ύΣ Ψ!ƭƛǾŜΩΣ ǾŀƭǳŜύ 

ϽϼЂ ЁϼϽϼϵϲЁϼИЀϲ ЁϴϺ Ё϶ϹВ ¬Alive­ ЀЁϮ ϽϲϱГϮ ЁІϺ ϼϽϼГІϺ ϴ Ё϶ϹВ ВЁϮϺ ϷϲϺВ, ЂϽВϾЄϮϺ 

ϽϸϴϾϼЃϼϾГϲϿ ϰ϶Ϯ ЁϴϺ ϴϹϲϾϼϹϴϺГϮ ϰБϺϺϴЀϴϿ ϷϮ϶ ЖϽϼЂ ϼ ϱϴϹ϶ϼЂϾϰЖϿ ЄϮϾϮϷЁϴϾ϶ϳЖЁϮϺ ІϿ 

АЁϼϹϼ, ϲϺК ϮϺ ϱϲϺ ϲϽϮϸϴϵϲЂЖЁϮϺ ϷАϽϼ϶Ϯ ϮϽЖ Ё϶Ͽ ЀЂϺϵВϷϲϿ Ёϴ Ё϶ϹВ ЁϼЂ ϽϲϱГϼЂ ϽϮϾБϹϲϺϲ 

ІϿ ϲГЄϲ.   

 

ɳʽˁˈ˄ʰ мс ʃʰˊʱʵʶʽʴ˃ʰ мƻ ˃ ʶˍʰˍˊˇˉʺˌ ʵʶʵˇ˃ʷ˄˖˄ ˋˍˇ hǇŜƴwŜŦƛƴŜ 
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ɳʽˁˈ˄ʰ мт ʃʰˊʱʵʶʽʴ˃ʰ нƻ ˃ ʶˍʰˍˊˇˉʺˌ ʵʶʵˇ˃ʷ˄˖˄ ˋˍˇ hǇŜƴwŜŦƛƴŜ 

 

ϖЃϼИ ϼϸϼϷϸϴϾІϵϲГ ϼ ϷϮϵϮϾ϶ЀϹЖϿ ϷϮ϶ ϹϲЁϮЀЄϴϹϮЁ϶ЀϹЖϿ ЁІϺ ϱϲϱϼϹБϺІϺ, ϲϽЖϹϲϺϼ 

ЀЁАϱ϶ϼ ϲГϺϮ϶ ϴ ЄϾВЀϴ ЁϴϿ ϲϽБϷЁϮЀϴϿ rdf -extension . ϖϾЄ϶ϷА  ϲ϶ЀАϰϼϺЁϮ϶ ЁϮ ϸϲϻ϶ϸЖϰ϶Ϯ ϷϮ϶ 

ϼ϶ ϼϺЁϼϸϼϰГϲϿ ϽϼЂ ϵϮ ЄϾϴЀ϶ϹϼϽϼ϶ϴϵϼИϺ. Ϙ϶Ϯ ϲЂϾБІϿ ϰϺІЀЁБϿ ϷϮ϶ ϱ϶ϮϱϲϱϼϹБϺϲϿ 

ϼϺЁϼϸϼϰГϲϿ ϮϾϷϲГ ϺϮ ϲϽ϶ϸϲЄϵϲГ ϹЖϺϼ Ёϼ ϽϾЖϵϲϹϮ, ϷϮ϶ ϴ ϲЃϮϾϹϼϰВ ϵϮ ϽϮϾϮϵБЀϲ϶ 

ϮЂЁЖϹϮЁϮ Ёϼ URI, ϲϺК ϴ ϼϺЁϼϸϼϰГϮ ϵϮ ϮϺϮϳϴЁϴϵϲГ ϷϮ϶ ϵϮ ϹϲЁϮЃϼϾЁІϵϲГ ϮϽЖ Ёϼ 

ɳʽˁˈ˄ʰ му ʃˊˇˋʻʺˁʹ ˔˗ˊ˖˄ ˇ˄ˇ˃ʱˍ˖˄ ˋˍˇ hǇŜƴwŜŦƛƴŜ 



ɳˊʴʰ˂ʶʾʰ ˃ʶˍʰˍˊˇˉʺˌ ˁʰʽ ʵʽʰˋˏ˄ʵʶˋʹˌ ʵʶʵˇ˃ʷ˄˖˄ 

оп 
 

ϱ϶ϮϱГϷЁЂϼ. ϧϲ ϱ϶ϮЃϼϾϲЁ϶ϷВ ϽϲϾГϽЁІЀϴ ЂϽАϾЄϲ϶ ϱЂϺϮЁЖЁϴЁϮ ϹϲЁϮЃЖϾЁІЀϴϿ ЁϴϿ 

ϼϺЁϼϸϼϰГϮϿ ϮϽЖ ЁϼϽ϶ϷА ϮϽϼϵϴϷϲЂϹБϺϼ ϮϾЄϲГϼ. 

ϧЁϴ ЀЂϺБЄϲ϶Ϯ ϮϺϮϽЁИЀЀϲЁϮ϶ Ёϼ ϹϼϺЁБϸϼ ϽϼЂ ϵϮ ϲЃϮϾϹϼЀЁϲГ ЀЁϮ ϱϲϱϼϹБϺϮ ϰ϶Ϯ Ёϴ 

ϱϴϹ϶ϼЂϾϰГϮ ЁϼЂ RDF ϰϾАЃϼЂ. ϧϲ ϷАϵϲ ϱЂϺϴЁ϶ϷЖ ϷЖϹϯϼ ЁϼЂ ϰϾАЃϼЂ ϮϺЁ϶ЀЁϼ϶ЄГϳϲЁϮ϶ ϹГϮ 

Ё϶ϹВ ϮϽЖ Ё϶Ͽ ЀЁВϸϲϿ ЁІϺ ϱϲϱϼϹБϺІϺ ϷϮ϶ ϲϽ϶ϸБϰϲЁϮ϶ ϼ ЁИϽϼϿ ЁϴϿ, ϽϼЂ ϹϽϼϾϲГ ϺϮ ϸϮϹϯАϺϲ϶ 

Ё϶ϹБϿ ЖϽІϿ ϷϲГϹϲϺϼ, ϮϾ϶ϵϹЖϿ, ϴϹϲϾϼϹϴϺГϮ, URI Ϸ.Ϯ.   

 

Ϥ϶ Ё϶ϹБϿ ЁІϺ ϷЖϹϯІϺ ϹϽϼϾϼИϺ ϺϮ ϸАϯϼЂϺ ϲГЁϲ ЁϴϺ Ё϶ϹВ ЁϼЂ ϽϲϱГϼЂ ϮЂЁϼИЀ϶Ϯ, ϲГЁϲ ϺϮ 

ϲЃϮϾϹϼЀЁϲГ Ѐϲ ϮЂЁВϺ ϷАϽϼ϶Ϯ ϹϲЁϮЁϾϼϽВ. ϧЂϰϷϲϷϾ϶ϹБϺϮ, ЀЁϼ ϮϾЄϲГϼ ЀЂϸϸϼϰВϿ ЁϼЂ 

MoMA, Ѐϲ ϽϲϾГϽЁІЀϴ ϽϼЂ ЀЁϴϺ Ё϶ϹВ ЁϼЂ ϱϴϹ϶ϼЂϾϰϼИ ϷϮЁϮϰϾАЃϼϺЁϮ϶ ϽϲϾ϶ЀЀЖЁϲϾϼ϶ ЁϼЂ 

ϲϺЖϿ ϷϮϸϸ϶ЁБЄϺϲϿ, Ёϼ ϮϽϼЁБϸϲЀϹϮ ϽϼЂ ϽϾϼБϷЂϽЁϲ ϷϮЁА Ёϴ ϱϴϹ϶ϼЂϾϰГϮ ЁϼЂ URI ВЁϮϺ 

ϮЂЁЖ ϺϮ ϽϲϾ϶ϸϮϹϯАϺϲ϶ Ё϶ϹБϿ ϷϮ϶ ϷЖϹϹϮЁϮ ϷϮ϶ ϺϮ ϹϴϺ ϹϽϼϾϲГ ϺϮ ϮϺЁ϶ЀЁϼ϶ЄϴϵϲГ Ϲϲ 

ЀЂϰϷϲϷϾ϶ϹБϺϼ ϷϮϸϸ϶ЁБЄϺϴ. ЈЁЀ϶ ϰ϶Ϯ ЁϴϺ ϮϽϼЃЂϰВ ϱ϶ϮЄІϾ϶ЀϹϼИ ЁϴϿ ϹϲЁϮϯϸϴЁВϿ Ѐϲ 

ЀЁВϸϲϿ ϮϺАϸϼϰϮ Ϲϲ Ёϼ ϽϸВϵϼϿ ЁІϺ ϷϮϸϸ϶ЁϲЄϺКϺ ϷϮ϶ ЁϴϺ ϽϾϼЀϵВϷϴ ЀЂϺϼϸ϶ϷА ЁϾ϶АϺЁϮ 

ϲϺЖϿ ϺБІϺ ЀЁϴϸКϺ ϰ϶Ϯ ϺϮ ϷϮϸИϽЁϼϺЁϮ϶ ЖϸϲϿ ϼ϶ ϽϲϾ϶ϽЁКЀϲ϶Ͽ, ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϲ ϴ ϲϻВϿ 

БϷЃϾϮЀϴ: 

ɳʽˁˈ˄ʰ мф ɳˉʽ˂ˇʴʺ ˍˏˉˇˎ ʵʶʵˇ˃ʷ˄˖˄ hǇŜƴwŜŦƛƴŜ 
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ŦƻǊ9ŀŎƘόǾŀƭǳŜΦǎǇƭƛǘόάΣ άΣ ŀǊǘƛǎǘLŘΣ άŀǊǘƛǎǘκέ Ҍ ŀǊǘƛǎǘLŘύ 

ϴ ϼϽϼГϮ ϮϾЄ϶ϷА ϱϴϹ϶ϼЂϾϰϲГ БϺϮϺ ϽГϺϮϷϮ Ϲϲ ϽϲϱГϮ Ё϶Ͽ Ё϶ϹБϿ ЁІϺ ϮϺϮϰϺІϾ϶ЀЁ϶ϷКϺ ϷАϵϲ 

ϱϴϹ϶ϼЂϾϰϼИ ЁϼЂ ϲϷАЀЁϼЁϲ БϾϰϼЂ ϷϮ϶ ЀЁϴ ЀЂϺБЄϲ϶Ϯ ϲϽ϶ЀЁϾБЃϲ϶ ЁϴϺ ϷАϵϲ Ё϶ϹВ ЄІϾ϶ЀЁА Ϲϲ 

ϽϾϼЀϵВϷϴ ЁϼЂ ®artist/¯, ϷϮ϶ ϷϮϵКϿ БЄϲ϶ ϲϽ϶ϸϲЄϵϲГ ϼ ЁИϽϼϿ URI, ЁϼЂ ϽϾϼϵБϹϮЁϼϿ ЁϼЂ 

domain. ϙϴϸϮϱВ ϰ϶Ϯ ЁϴϺ Ё϶ϹВ ϽϲϱГϼЂ ®6969,8134¯ ϽϾϼϷИϽЁϲ϶ Ёϼ ϮϽϼЁБϸϲЀϹϮ 

<http://localhost:3000/moma/artist/6969>, < http://localhost:3000/moma/artist/8134 > 

 

 

ɳʽˁˈ˄ʰ нл ɳ˒ʰˊ˃ˇʴʺ ˃ʶˍʰˍˊˇˉʺˌ ˁʰˍʱ ˍʹ˄ ʵʹ˃ʽˇˎˊʴʾʰ ¦wL hǇŜƴwŜŦƛƴŜ 

ɳʽˁˈ˄ʰ нм ɾˇ˄ˍʷ˂ˇ ˉˇˎ ʵʹ˃ʽˇˎˊʴʺʻʹˁʶ hǇŜƴwŜŦƛƴŜ 

http://localhost:3000/moma/artist/8134


ɳˊʴʰ˂ʶʾʰ ˃ʶˍʰˍˊˇˉʺˌ ˁʰʽ ʵʽʰˋˏ˄ʵʶˋʹˌ ʵʶʵˇ˃ʷ˄˖˄ 
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ЌЁϮϺ ϼϸϼϷϸϴϾІϵϲГ Ёϼ ϹϼϺЁБϸϼ, ЂϽАϾЄϲ϶ ϱЂϺϮЁЖЁϴЁϮ ϽϾϼϯϼϸВϿ ЁϼЂ Ёϲϸ϶ϷϼИ 

ϮϽϼЁϲϸБЀϹϮЁϼϿ Ѐϲ RDF Ϲϲ ЀИϺЁϮϻϴ Turtle, ϰ϶Ϯ БϺϮ ϱϲГϰϹϮ ϮϽЖ Ё϶Ͽ ϽϾКЁϲϿ ϲϰϰϾϮЃБϿ ЁϼЂ 

ЀЂϺЖϸϼЂ. Ϝ ЀЂϰϷϲϷϾ϶ϹБϺϴ ϲϽ϶ϸϼϰВ ϷϾГϺϲЁϮ϶ ϶ϱ϶ϮГЁϲϾϮ ЄϾВЀ϶Ϲϴ ϷϮϵКϿ ϯϼϴϵА ЀЁϴϺ 

ϮϽϼЃЂϰВ ϸϮϵКϺ ЀЁϼ Ёϲϸ϶ϷЖ ϽϮϾϮϰЖϹϲϺϼ ϮϾЄϲГϼ. 

 

ϟϮЁА ЁϴϺ ϼϸϼϷϸВϾІЀϴ ЁϴϿ ϱ϶Ϯϱ϶ϷϮЀГϮϿ ϽϾϮϰϹϮЁϼϽϼ϶ВϵϴϷϲ ϲϻϮϰІϰВ ЁІϺ ϱϲϱϼϹБϺІϺ 

ЁϼЂ ϮϾЄϲГϼЂ MoMA.csv (~128.000 ϲϰϰϾϮЃКϺ) Ѐϲ RDF, ϴ ϼϽϼГϮ ϱ϶ВϾϷϲЀϲ 1­ ϷϮ϶ 45¯. 

ϖϺЁГЀЁϼ϶Єϴ ϱ϶Ϯϱ϶ϷϮЀГϮ ϮϷϼϸϼЂϵВϵϴϷϲ ϰ϶Ϯ ЁϴϺ ϲϻϮϰІϰВ ЁϼЂ ЀЂϺЖϸϼЂ ϱϲϱϼϹБϺІϺ ЁϴϿ 

ЀЂϸϸϼϰВϿ ЁϼЂ CMoA(~28.000 ϲϰϰϾϮЃКϺ),  ϮϽЖ ϹϼϾЃВ JSON Ѐϲ RDF, ϴ ϼϽϼГϮ ϱ϶ВϾϷϲЀϲ 

35. 

 

ɳʽˁˈ˄ʰ нн ʃˊˇʶˉʽˋˁˈˉʽˋʹ w5C ɹˊʱ˒ˇˎ  ɹʽʰ ˎˉˇˋˏ˄ˇ˂ˇ ˍ˖˄ ʵʶʵˇ˃ʷ˄˖˄ 
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RDF-Gen 

Ϩϼ RDF-Gen ϮϽϼЁϲϸϲГ БϺϮ state -of -the -art ϲϾϰϮϸϲГϼ ϲϺϼϽϼГϴЀϴϿ ϱϲϱϼϹБϺІϺ  ϮϽЖ 

ϲЁϲϾϼϰϲϺϲГϿ ϽϴϰБϿ. ϖϽϼЁϲϸϲГ ϲϾϲЂϺϴЁ϶ϷЖ БϾϰϼ ЁϼЂ ϨϹВϹϮЁϼϿ ϬϴЃ϶ϮϷКϺ ϧЂЀЁϴϹАЁІϺ 

ЁϼЂ ϥϮϺϲϽ϶ЀЁϴϹГϼЂ ϥϲ϶ϾϮ϶А, ϷϮ϶ ϱϴϹϼЀ϶ϲИϵϴϷϲ ϮϾЄ϶ϷА ЀЁϼ International Conference on 

Web Intelligence, Mining and Semantics Ёϼ 2018 Ϲϲ ЁГЁϸϼ RDF-Gen: Generating RDF from 

Streaming and Archival Data [39] . ϚГϺϮ϶ ЂϸϼϽϼ϶ϴϹБϺϼ Ѐϲ Java ϷϮ϶ ϲϷЁϲϸϲГЁϮ϶ Ѐϲ 

ϽϲϾ϶ϯАϸϸϼϺ ϷϼϺЀЖϸϮϿ. Ϩϼ RDF-Gen ϲϽ϶ϷϲϺЁϾКϺϲЁϮ϶ ЀЁϴϺ ϲϽϲϷЁϮЀ϶ϹЖЁϴЁϮ, ЁϴϺ 

ЂϽϼϸϼϰ϶ЀЁ϶ϷВ ϮϽϼЁϲϸϲЀϹϮЁ϶ϷЖЁϴЁϮ ϷϮ϶ ЁϴϺ ϲϸϮЄ϶ЀЁϼϽϼГϴЀϴ ЁϴϿ ϷϮϵЂЀЁБϾϴЀϴϿ 

ϽϮϾϮϰІϰВϿ ϲϺϼϽϼ϶ϴϹБϺІϺ ϱϲϱϼϹБϺІϺ. ϩϽϼЀЁϴϾГϳϲ϶ ϲϻГЀϼЂ ЀЁϮЁ϶ϷА/϶ЀЁϼϾ϶ϷА 

(static /historical ) ϷϮ϶ ϱϲϱϼϹБϺϮ ϱЂϺϮϹ϶ϷА/ϾϼВϿ (dynamic/streaming) ϷϮ϶ ϲГϺϮ϶ Ѐϲ ϵБЀϴ 

ϺϮ ϱ϶ϮЄϲ϶Ͼ϶ЀЁϲГ ϱ϶ϮЃϼϾϲЁ϶ϷϼИϿ ЁИϽϼЂϿ ϱϲϱϼϹБϺІϺ ϷϮϵКϿ ϯϮЀГϳϲЁϮ϶ Ѐϲ ЀЂϺϮϾЁВЀϲ϶Ͽ ϷϮ϶ 

ϸϲ϶ЁϼЂϾϰГϲϿ  ϽϼЂ ЂϸϼϽϼ϶ϼИϺЁϮ϶ ϷϮЁА ϽϲϾГϽЁІЀϴ.   

Ϥ϶ ϱИϼ ϯϮЀ϶ϷБϿ ϸϲ϶ЁϼЂϾϰГϲϿ ЁϼЂ  RDF-Gen ϲГϺϮ϶ ϼ Data Connector ϷϮ϶ ϼ Triple Generator. 

O Data Connector ϸϮϹϯАϺϲ϶ ІϿ ϲГЀϼϱϼ ЁϮ ϱϲϱϼϹБϺϮ ϷϮ϶ БϺϮ ϮϾЄϲГϼ ϽϾϼϱ϶ϮϰϾϮЃКϺ. ϧЁϼ 

ЀЂϰϷϲϷϾ϶ϹБϺϼ ϮϾЄϲГϼ ϽϮϾБЄϲЁϮ϶ ϮϽЖ Ёϼ ЄϾВЀЁϴ ϽϸϴϾϼЃϼϾГϮ ϰ϶Ϯ ЁϮ ϱϲϱϼϹБϺϮ ϷϮ϶ ЁІϺ 

ϮϽϮϾϮГЁϴЁІϺ ϮϾЄϲГІϺ ϰ϶Ϯ ЁϴϺ ϲϷЁБϸϲЀϴ ЁϴϿ ϱ϶Ϯϱ϶ϷϮЀГϮϿ ϹϲЁϮЁϾϼϽВϿ ЁІϺ ϱϲϱϼϹБϺІϺ Ѐϲ 

RDF.  ϧЂϰϷϲϷϾ϶ϹБϺϮ ϽϾϼЀϱ϶ϼϾГϳϼϺЁϮ϶ ϼ϶ ϵБЀϲ϶Ͽ ЁІϺ ϮϾЄϲГІϺ ϲ϶ЀЖϱϼЂ/ϲϻЖϱϼЂ ϷϮ϶ ЁϼЂ 

ϽϾϼЁИϽϼЂ ϯАЀϴ ЁϼЂ ϼϽϼГϼЂ ϵϮ ϰГϺϲ϶ ϴ ϹϲЁϮЁϾϼϽВ, ЀϴϹϲ϶КϺϲЁϮ϶ ϼ ЁИϽϼϿ ЁІϺ ϱϲϱϼϹБϺІϺ, 

ϼ ЁϾЖϽϼϿ ϱ϶ϮЄІϾ϶ЀϹϼИ ЁІϺ ϲϰϰϾϮЃКϺ, ϷϮ϶ ЁБϸϼϿ ϰГϺϲЁϮ϶ ϮϺϮЃϼϾА ЀЁ϶Ͽ ϹϲЁϮϯϸϴЁБϿ 

ϲ϶ЀЖϱϼЂ ϷϮ϶ ϴ ϮϺЁ϶ЀЁϼГЄ϶Ѐϴ ЁϼЂϿ Ϲϲ Ё϶Ͽ ϹϲЁϮϯϸϴЁБϿ ϽϼЂ ЂϽАϾЄϼЂϺ ЀЁϼ ϽϾЖЁЂϽϼ. 

 

ɳʽˁˈ˄ʰ но ɲʽʰʵʽˁʰˋʾʰ ˃ʶˍʰˍˊˇˉʺˌ ʵʶʵˇ˃ʷ˄˖˄ ˋʶ w5C hˉˈ ˍˇ w5CπDŜƴ 



ɳˊʴʰ˂ʶʾʰ ˃ʶˍʰˍˊˇˉʺˌ ˁʰʽ ʵʽʰˋˏ˄ʵʶˋʹˌ ʵʶʵˇ˃ʷ˄˖˄ 
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Ϥ϶ ϲϰϰϾϮЃБϿ ϽϼЂ ϽϮϾАϰϼϺЁϮ϶ ϮϽЖ ЁϼϺ Data Connector ϽϮϾБЄϼϺЁϮ϶ ЀЁϼϺ Triple 

Generator, ϼ ϼϽϼГϼϿ ϲГϺϮ϶ ЂϽϲИϵЂϺϼϿ ϰ϶Ϯ ЁϴϺ ϹϲЁϮЁϾϼϽВ ЁϼЂ Ѐϲ RDF ЁϾ϶ϽϸБЁϲϿ ϽϼЂ 

ϯϮЀГϳϼϺЁϮ϶ Ѐϲ ϱϼЀϹБϺϴ ϼϺЁϼϸϼϰГϮ. Ϩϼ ϽϾЖЁЂϽϼ  ϮϺϮϽϮϾ϶ЀЁА Ёϼ ϹϼϺЁБϸϼ ϽАϺІ ЀЁϼ ϼϽϼГϼ 

ϵϮ ϱϴϹ϶ϼЂϾϰϴϵϲГ ϼ RDF ϰϾАЃϼϿ ϷϮ϶ ЀЂϺЁАЀЀϲЁϮ϶ Ϲϲ ϽϮϾϲϹЃϲϾВ ЁϾЖϽϼ Ϲϲ ЁϮ ϲϾІЁВϹϮЁϮ 

Ѐϲ ϰϸКЀЀϮ SPARQL. ϧЁϼ ϽϾЖЁЂϽϼ ϰГϺϲЁϮ϶ ЄϾВЀϴ ЁІϺ ЂϸϼϽϼ϶ϴϹБϺІϺ ЀЂϺϮϾЁВЀϲІϺ ϽϼЂ 

ϲϻЂϽϴϾϲЁϼИϺ ЀЁϴϺ ϽϾϼЀϽБϸϮЀϴ ϷϮ϶ ЁϴϺ ЁϾϼϽϼϽϼГϴЀϴ ЁІϺ ЀЁϼ϶ЄϲГІϺ ϽϼЂ ϽϲϾ϶БЄϼϺЁϮ϶ 

ЀЁ϶Ͽ ϹϲЁϮϯϸϴЁБϿ, ϰ϶Ϯ ϽϮϾАϱϲ϶ϰϹϮ asString(?x), asDate(?y), asURI(?z). 

 

 

ϫϾВЀϴ ЁϼЂ RDF-Gen 

Ϝ ЄϾВЀϴ ЁϼЂ RDF-Gen ϰ϶Ϯ ЁϴϺ ϹϲЁϮЁϾϼϽВ ЁІϺ ϱϲϱϼϹБϺІϺ Ѐϲ ϰϾАЃϼЂϿ RDF, ϮϽϼЁϲϸϲГ Ϲ϶Ϯ 

ϮϾϷϲЁА ϮϽϸВ ϱ϶Ϯϱ϶ϷϮЀГϮ. Ϙ϶Ϯ ЁϮ ϱИϼ ЀИϺϼϸϮ ϱϲϱϼϹБϺІϺ ЀЂϹϽϸϴϾКϵϴϷϮϺ ЁϮ ϮϾЄϲГϮ ЁІϺ 

ϽϾϼϱ϶ϮϰϾϮЃКϺ ϷϮ϶ ЁϼЂ ϽϾϼЁИϽϼЂ Ϲϲ ЁϼϺ ϽϮϾϮϷАЁІ ЁϾЖϽϼ. 

ϖϾЄ϶ϷА ЀЁϼ ϮϾЄϲГϼ ЁІϺ ϽϾϼϱ϶ϮϰϾϮЃКϺ ϮϺϮЃБϾϲЁϮ϶ ЖЁ϶ ϴ ϽϴϰВ ЁІϺ ϱϲϱϼϹБϺІϺ ϲГϺϮ϶ Ёϼ 

ϮϾЄϲГϼ Artworks.csv, Ёϼ ϼϽϼГϼ ϲГϺϮ϶ ЁϴϿ ϹϼϾЃВϿ csv ϷϮ϶  ϱ϶ϮЄІϾ϶ЀЁ϶ϷЖ ϮϺАϹϲЀϮ ЀЁ϶Ͽ Ё϶ϹБϿ 

ϲГϺϮ϶ Ёϼ ϷЖϹϹϮ. ϙϴϸКϺϲЁϮ϶ ϲϽГЀϴϿ ЖЁ϶ Ёϼ ϽϾЖЁЂϽϼ ϵϮ ϮϺЁϸϴϵϲГ ϮϽЖ Ёϼ ϮϾЄϲГϼ moma.q, ϼ϶ 

ϹϲЁϮϯϸϴЁБϿ ЀЁϮ ϱИϼ ϮϾЄϲГϮ ϷϮ϶ ЁБϸϼϿ Ёϼ ϮϾЄϲГϼ output.ttl ЀЁϼ ϼϽϼГϼ ϵϮ ϮϽϼϵϴϷϲЂЁϼИϺ 

ЁϮ ϮϽϼЁϲϸБЀϹϮЁϮ ЁϴϿ ϹϲЁϮЁϾϼϽВϿ.  

ɳʽˁˈ˄ʰ нп ɳʾˋˇʵˇʽ ˉʰˊʰ˃ʷˍˊ˖˄Σ ˃̌ ˄ˍʷ˂ˇˎ ˁʰʽ ʰˉˇˍʷ˂ʶˋ˃ʰ ʵʽʰʵʽˁʰˋʾʰˌ w5CπDŜƴ 
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<rdf:RDF 

xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" 

xmlns:dcf="http://www.datacron-project.eu/RDFGen_conf#"> 

<!-- the absolute path to data source, this can be a folder to be recursively processed --> 

<dcf:DataSource rdf:about="Artworks.csv"> 

<!-- Required: specifies the connector to be used --> 

<dcf:connector>csv</dcf:connector> 

<!-- Required: the template to be used --> 

<dcf:template>moma.q</dcf:template> 

<!-- Required: the variables to be used for the source in the order specified --> 

<dcf:delimiter>,</dcf:delimiter> 

<dcf:inputVariables>0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17</dcf:inputVariables> 

<!-- Required: the variables to be used for the source in the order specified --> 

<dcf:TemplateVariables>?Title,?Artist,?ConstituentID,?ArtistBio,?Nationality,?BeginDate,?En

dDate,?Gender,?Date,?Medium,?Dimensions,?CreditLine,?AccessionNumber,?Classification,

?Department,?DateAcquired,?Cataloged,?ObjectID,?URL,?ThumbnailURL,?Circumference,?D

epth,?Diameter, ?Height, ?Length,?Weight,?Width,?SeatHeight,?Duration 

</dcf:TemplateVariables> 

<!--optional: if provided the generated triples will be provided at this path --> 

<dcf:output>output.ttl</dcf:output> 

</dcf:DataSource> 

</rdf:RDF>. 

 

 

ɳʽˁˈ˄ʰ нр ɮˊ˔ʶʾˇ ˉˊˇʵʽʰʴˊʰ˒˗˄ w5CπDŜƴ 

 

ϧЁϼ ϮϾЄϲГϼ moma.q ϽϲϾ϶ϰϾАЃϼϺЁϮ϶ ϼ϶ ЀЂЀЄϲЁГЀϲ϶Ͽ ϹϲЁϮϻИ ЁІϺ ϹϲЁϮϯϸϴЁКϺ ϽϼЂ ϱϼϹϼИϺ 

Ёϼ ϹϼϺЁБϸϼ ЁϼЂ RDF ϰϾАЃϼЂ. 

ϟϮЁА ЁϴϺ ϼϸϼϷϸВϾІЀϴ ЁϴϿ ϱ϶Ϯϱ϶ϷϮЀГϮϿ ϽϾϮϰϹϮЁϼϽϼ϶ВϵϴϷϲ ϹϲЁϮЁϾϼϽВ ЁІϺ ϱϲϱϼϹБϺІϺ 

ЁϼЂ ϮϾЄϲГϼЂ MoMA.csv (~128.000 ϲϰϰϾϮЃКϺ) Ѐϲ RDF, ϴ ϼϽϼГϮ ϱ϶ВϾϷϲЀϲ  25¯.  ϖϺЁГЀЁϼ϶Єϴ 

ϱ϶Ϯϱ϶ϷϮЀГϮ ϮϷϼϸϼЂϵВϵϴϷϲ ϰ϶Ϯ Ёϼ ЀИϺϼϸϼ ϱϲϱϼϹБϺІϺ ЁϴϿ ЀЂϸϸϼϰВϿ ЁϼЂ CMoA (~28.000 

ϲϰϰϾϮЃКϺ),  ϮϽЖ ϹϼϾЃВ JSON Ѐϲ RDF, ϴ ϼϽϼГϮ ϱ϶ВϾϷϲЀϲ 13. 
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asURI(?ObjectID) a edm:ProvidedCHO; 

 dc:title asString(?Title); 

 dc:creator asURI(?ConstituentID); 

 dc:date ?Date; 

 dct:medium asString(?Medium); 

 dc:type asString(?Classification); 

asURI(?AggregationID) a edm:EuropeanaAggregation; 

 edm:aggregatedCHO asURI(?ObjectID); 

 owl:sameAs asQuotedURI(?URL); 

 edm:hasView asQuotedURI(?ThumbnailURL). 

asURI(?ConstituentID) a edm:Agent; 

 skos:prefLabel asString(?Artist); 

 edm:begin ?BeginDate; 

 edm:end ?EndDate ; 

 skos:note asString(?ArtistBio) . 

  

ɳʽˁˈ˄ʰ нс ʃˊˈˍˎˉˇ ˃ˇ˄ˍʷ˂ˇˎ w5CπDŜƴ 

 

3.3.2 Link s Discovery  (LD) 

Ϩϼ ϽϾЖЁЂϽϼ ЁІϺ ϱ϶ϮЀЂϺϱϲϱϲϹБϺІϺ ϱϲϱϼϹБϺІϺ ЂϽϼϱϲ϶ϷϺИϲ϶ ϮϾЄ϶ϷА ЁϴϺ ϹϲЁϮЁϾϼϽВ ЁІϺ 

ϱϲϱϼϹБϺІϺ Ѐϲ ϹϴЄϮϺϮϰϺКЀ϶Ϲϴ ϹϼϾЃВ ϹБЀІ ϲϺЖϿ ϲϷЃϾϮЀЁ϶ϷϼИ ϹϼϺЁБϸϼЂ ϰ϶Ϯ ЁϴϺ 

ϮϺϮϽϮϾАЀЁϮЀϴ ЁϴϿ ϽϸϴϾϼЃϼϾГϮϿ ϷϮ϶ ЀЁϴ ЀЂϺБЄϲ϶Ϯ ЁϴϺ ϲИϾϲЀϴ ЀЂЀЄϲЁ϶ϳЖϹϲϺϴϿ  

ϽϸϴϾϼЃϼϾГϮϿ Ѐϲ ϱ϶ϮЃϼϾϲЁ϶ϷБϿ ϽϴϰБϿ ϷϮ϶ ϱϴϹ϶ϼЂϾϰГϮ ЀЂϺϱБЀϹІϺ Ϲϲ ϮЂЁВϺ.     

Ϙ϶Ϯ ЁϴϺ ϮϺϮϷАϸЂЅϴ ЀЂϺϱБЀϹІϺ  ϷϮ϶  ϷАϸЂЅϴ ϮЂЁВϿ ЁϴϿ ϮϽϮГЁϴЀϴϿ, Бϰ϶Ϻϲ ϲϽ϶ϸϼϰВ ϱИϼ 

ϲϾϰϮϸϲГІϺ ϽϼЂ ϽϮϾϼЂЀ϶АϳϼϺЁϮ϶ ЀЁϴ ЀЂϺБЄϲ϶Ϯ, ЁϼЂ Openrefine Reconciliation Service 

[36]  ϷϮ϶ ЁϼЂ Silk Framework [40]  

 

SILK FRAMEWORK 

H ϽϸϮЁЃЖϾϹϮ SILK ϲГϺϮ϶ БϺϮ ϲϾϰϮϸϲГϼ ϮϺϼ϶ЄЁϼИ ϷКϱ϶ϷϮ ϰ϶Ϯ ϲϺϼϽϼГϴЀϴ ϱϲϱϼϹБϺІϺ ϮϽЖ 

ϲЁϲϾϼϰϲϺϲГϿ ϽϴϰБϿ.  ϥϮϾϼЂЀ϶АЀЁϴϷϲ Ёϼ 2009 ЀЁϼ 2nd Workshop about Linked Data on 

the Web Ϲϲ ЁГЁϸϼ ¬Silk ± A Link Discovery Framework for the Web of Data­ [40] . 

Ϥ϶ ϷИϾ϶ϲϿ ϸϲ϶ЁϼЂϾϰГϲϿ ЁϼЂ SILK ϽϲϾ϶ϸϮϹϯАϺϼЂϺ 



ɼʶ˒ʱ˂ʰʽˇ о̌   
ɾʶˍʰˍˊˇˉʺ ˉˇ˂ʽˍʽˋˍʽˁ˗˄ ʵʶʵˇ˃ʷ˄˖˄ ˋʶ w5C ˁʰʽ ʵʽʰˋˏ˄ʵʶˋʹ ˍˇˎˌ 

пм 
 

¶ ЁϴϺ ϱϴϹ϶ϼЂϾϰГϮ ЀЂϺϱБЀϹІϺ ϹϲЁϮϻИ ЀЂЀЄϲЁ϶ϳЖϹϲϺІϺ ϱϲϱϼϹБϺІϺ ϮϽЖ 

ϱ϶ϮЃϼϾϲЁ϶ϷБϿ ϽϴϰБϿ. 

¶ ЁϴϺ ϱ϶ϮЀИϺϱϲЀϴ ϱϴϹϼЀ϶ϲЂϹБϺІϺ ϮϺϼ϶ЄЁКϺ ϱϲϱϼϹБϺІϺ Ϲϲ АϸϸϲϿ ϽϴϰБϿ ЀЁϼϺ 

ϽϮϰϷЖЀϹ϶ϼ ϶ЀЁЖ 

¶ ЁϴϺ ϲЃϮϾϹϼϰВ ϹϲЁϮЀЄϴϹϮЁ϶ЀϹКϺ Ѐϲ ϼϾϰϮϺІϹБϺϲϿ ϱϼϹБϿ ϱϲϱϼϹБϺІϺ 

 

 

Ϩϼ Silk ϱ϶ϮϵБЁϲ϶ Ϲ϶Ϯ ϱϴϸІЁ϶ϷВ ϰϸКЀЀϮ ϰ϶Ϯ ЁϼϺ ϼϾ϶ЀϹЖ ЁϼЂ ЁИϽϼЂ ЁІϺ ЀЂϺϱБЀϹІϺ ϽϼЂ ϵϮ 

ϮϺϮϷϮϸЂЃϵϼИϺ ϮϺАϹϲЀϮ ЀЁ϶Ͽ ϽϴϰБϿ ϱϲϱϼϹБϺІϺ ϮϸϸА ϷϮ϶ ЁϼϺ ϼϾ϶ЀϹЖ ЁІϺ 

ϽϾϼЗϽϼϵБЀϲІϺ ϷАЁІ ϮϽЖ Ё϶Ͽ ϼϽϼГϲϿ ϵϮ ϲГϺϮ϶ ϱЂϺϮЁЖϺ ϺϮ ϼϸϼϷϸϴϾІϵϲГ ϴ ЀИϺϱϲЀϴ ЁϼЂϿ. 

Ϥ϶ ϽϾϼЗϽϼϵБЀϲ϶Ͽ ϮЂЁБϿ ϹϽϼϾϲГ ϺϮ ϯϮЀГϳϼϺЁϮ϶ Ѐϲ ϱ϶АЃϼϾϲϿ ϹϲЁϾ϶ϷБϿ ϼϹϼ϶ЖЁϴЁϮϿ 

(similarity  metrics ) ϼ϶ ϼϽϼГϲϿ ϽϲϾ϶ϸϮϹϯАϺϼϺЁϮ϶ ЀЁϴϺ ϽϸϮЁЃЖϾϹϮ. Ϙ϶Ϯ ЁϴϺ ϽϾЖЀϯϮЀϴ ЀЁϮ 

ϱϲϱϼϹБϺϮ ЁІϺ ϮϾЄϲГІϺ, Ёϼ Silk ϷАϺϲ϶ ЄϾВЀϴ ЁϼЂ ϽϾІЁϼϷЖϸϸϼЂ SPARQL ϷϮ϶ БЁЀ϶ ϹϽϼϾϲГ 

ϺϮ ϮϽϼЀЁϲГϸϲ϶ ϲϾІЁВϹϮЁϮ ϲϻГЀϼЂ Ѐϲ ЁϼϽ϶ϷА ϷϮ϶ Ѐϲ ϮϽϼϹϮϷϾЂЀϹБϺϮ ЀϴϹϲГϮ. Ϥ϶ 

ϽϾϼϱ϶ϮϰϾϮЃБϿ ϰ϶Ϯ ЁϼЂϿ ЀЂϺϱБЀϹϼЂϿ ϱϴϹ϶ϼЂϾϰϼИϺЁϮ϶ ϲГЁϲ ϹБЀІ ϮϾЄϲГІϺ XML ϲГЁϲ Ϲϲ 

ЄϾВЀϴ ЁϼЂ Silk Workbench ϽϼЂ ϮϽϼЁϲϸϲГ ЁϴϺ ϰϾϮЃ϶ϷВ ϱ϶ϲϽϮЃВ ЁϼЂ Silk. 

To Silk Workbench ϲГϺϮ϶ Ϲ϶Ϯ ϱ϶ϷЁЂϮϷВ ϲЃϮϾϹϼϰВ ϽϼЂ ϷϮϵϼϱϴϰϲГ ЁϼϺ ЄϾВЀЁϴ ϷϮЁА Ёϴ 

ϱ϶Ϯϱ϶ϷϮЀГϮ ϱ϶ϮЀИϺϱϲЀϴϿ ϱ϶ϮЃϼϾϲЁ϶ϷКϺ ϽϴϰКϺ ϱϲϱϼϹБϺІϺ. ϚϽ϶ЁϾБϽϲ϶ Ёϴ ϱ϶ϮЄϲГϾ϶Ѐϴ 

ϱ϶ϮЃЖϾІϺ ЀЂϺЖϸІϺ ϱϲϱϼϹБϺІϺ ϹБЀІ ϱ϶Ϯϱ϶ϷϮЀ϶КϺ ϹϲЁϮЀЄϴϹϮЁ϶ЀϹϼИ ϷϮ϶ ϱ϶ϮЀИϺϱϲЀϴϿ 

ϷϮ϶ ϽϾϼЀЃБϾϲ϶ БϺϮ ϰϾϮЃ϶ϷЖ ϽϲϾ϶ϯАϸϸϼϺ ЀЁϼ ЄϾВЀЁϴ ϰ϶Ϯ ЁϴϺ ϲϽГЁϲЂϻϴ ЁІϺ ϱ϶Ϯϱ϶ϷϮЀ϶КϺ 

ϮЂЁКϺ. Ϩϼ Silk Workbench ЀЁϼ ЄϾВЀЁϴ ϱГϺϲ϶ Ёϴ ϱЂϺϮЁЖЁϴЁϮ ϺϮ Ϯϻ϶ϼϸϼϰϲГ ЁoЂϿ 

ϽϮϾϮϰЖϹϲϺϼЂϿ ЀЂϺϱБЀϹϼЂϿ ϷϮ϶ Ёϲϸ϶ϷА ЁϴϺ ϮϽϼϱϼЄВ В ϮϽЖϾϾ϶ЅВ ЁϼЂϿ [41] . 

 

ɳʽˁˈ˄ʰ нт ɲʽʶˊʴʰˋʾʶˌ ʴʽʰ ˍʹ ʵʹ˃ʽˇˎˊʴʾʰ ˋˎ˄ʵʷˋ˃˖˄ {ƛƭƪ [49]  
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ϫϾВЀϴ ЁϼЂ  Silk Workbench  

ϨϮ ϯВϹϮЁϮ ϽϼЂ ϮϽϮ϶ЁϼИϺЁϮ϶ ϰ϶Ϯ ЁϴϺ ϮϺϮϷАϸЂЅϴ ЁІϺ ЀЂϺϱБЀϹІϺ ϲГϺϮ϶ ϱ϶ϮϷϾ϶ЁА ϷϮ϶ 

ϱϼϹϴϹБϺϮ Ϲϲ ЁϾЖϽϼ ϽϼЂ ϷϮϵϼϱϴϰϼИϺ ЁϼϺ ЄϾВЀЁϴ ЀЁϴϺ ϼϸϼϷϸВϾІЀϴ ЁϴϿ ϱ϶Ϯϱ϶ϷϮЀГϮϿ. 

ϖϾЄ϶ϷА ϲϽ϶ϸБϰϼϺЁϮ϶ ЁϮ ϸϲϻ϶ϸЖϰ϶Ϯ ϷϮ϶ ϼ϶ ϼϺЁϼϸϼϰГϲϿ ϽϼЂ ϵϮ ЄϾϴЀ϶ϹϼϽϼ϶ϴϵϼИϺ. 

 

 

ϧЁϴ ЀЂϺБЄϲ϶Ϯ ϹϲЁϮЃϼϾЁКϺϼϺЁϮ϶ ЁϮ ЀИϺϼϸϮ ϱϲϱϼϹБϺІϺ ІϿ RFD ϰϾАЃϼ϶ ϷϮ϶ ϼϾГϳϼϺЁϮ϶ ϼ϶ 

ϲϻІЁϲϾ϶ϷБϿ ϽϴϰБϿ, ЂϽЖ ЁϴϺ ϹϼϾЃВ SPARQL endpoints, Ϲϲ Ё϶Ͽ ϼϽϼГϲϿ ϵϮ ϰГϺϲ϶ ϽϾϼЀϽАϵϲ϶Ϯ 

ϱ϶ϮЀИϺϱϲЀϴϿ. 

ɳʽˁˈ˄ʰ ну ɳʽˋʰʴ˖ʴʺ ˔˗ˊ˖˄ ˇ˄ˇ˃ʱˍ˖˄ {ƛƭƪ 

ɳʽˁˈ˄ʰ нф ɳʽˋʰʴ˖ʴʺ ʵʶʵˇ˃ʷ˄˖˄ {ƛƭƪ 
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ϖЃϼИ ϼϾ϶ЀϵϼИϺ ЖϸϲϿ ϼ϶ ϮϽϮϾϮГЁϴЁϲϿ ϽϴϰБϿ, Ёϼ ϲϽЖϹϲϺϼ ϯВϹϮ ϲГϺϮ϶ ϴ ϱϴϹ϶ϼЂϾϰГϮ Ϲ϶ϮϿ 

ϱ϶ϲϾϰϮЀГϮϿ ϱ϶ϮЀИϺϱϲЀϴϿ (Linking Task). ϧϲ ϷАϵϲ ϱ϶ϲϾϰϮЀГϮ ϲϽ϶ϸБϰϼϺЁϮ϶ ϼ϶ ϱИϼ ϽϴϰБϿ 

ϱϲϱϼϹБϺІϺ ϷϮ϶ ϼϾГϳϲЁϮ϶ ϼ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷЖϿ ЁИϽϼϿ, ϯАЀϲ϶ ЁϼЂ ϼϽϼГϼЂ ϵϮ ϰГϺϲЁϮ϶ ϼ БϸϲϰЄϼϿ 

ЀЂЀЄБЁ϶ЀϴϿ. Ϥ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷЖϿ ЁИϽϼϿ ϹϽϼϾϲГ ϺϮ ЁϮЂЁГϳϲЁϮ϶ ϮϸϸА ЄІϾГϿ ϮЂЁЖ ϺϮ ϲГϺϮ϶ 

ϱϲЀϹϲЂЁ϶ϷЖ, ϷϮϵКϿ ЁϮ ϱ϶АЃϼϾϮ ЀИϺϼϸϮ ϱϲϱϼϹБϺІϺ ϹϽϼϾϲГ ϺϮ БЄϼЂϺ ϲϷЃϾϮЀЁϲГ Ϲϲ 

ϱ϶ϮЃϼϾϲЁ϶ϷА ϸϲϻ϶ϸЖϰ϶Ϯ ϷϮ϶ Ϲϲ ϮЂЁЖϺ Ёϼ ЁϾЖϽϼ ϲϽ϶ЁЂϰЄАϺϲЁϮ϶ ϴ ϮϺЁ϶ЀЁϼГЄ϶Ѐϴ ЁϼЂϿ. 

ϧЁϴϺ ϽϲϾГϽЁІЀϴ ЁϴϿ ϲ϶ϷЖϺϮϿ 30, ϮϺϮϳϴЁϼИϺЁϮ϶ ЀИϺϱϲЀϹϼ϶ ϽϼЂ ϮЃϼϾϼИϺ БϾϰϮ ЁБЄϺϴϿ ϮϽЖ 

ЁϮ ЀИϺϼϸϮ ϱϲϱϼϹБϺІϺ MoMA ϷϮ϶ CMoA Collection, ЁϮ ϼϽϼГϮ БЄϼЂϺ ϲϷЃϾϮЀЁϲГ ЀИϹЃІϺϮ 

Ϲϲ Ёϼ ϹϼϺЁБϸϼ EDM, ϼ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷЖϿ ЁИϽϼϿ ϽϼЂ ϲϽ϶ϸБϰϲЁϮ϶ ϲГϺϮ϶ edm:ProvidedCHO. 

ɳʽˁˈ˄ʰ ом ɲʹ˃ʽˇˎˊʴʾʰ мʹ ̩ɻ ʽʶˊʴʰˋʾʰˌ ʵʽʰˋˏ˄ʵʶˋʹˌ {ƛƭƪ 

ɳʽˁˈ˄ʰ ол ɲʹ˃ʽˇˎˊʴʾʰ н́ ̩ ɻʽʶˊʴʰˋʾʰˌ ʵʽʰˋˏ˄ʵʶˋʹˌ {ƛƭƪ 
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ϧЁϴϺ ϽϲϾГϽЁІЀϴ ϽϼЂ ϴ ϳϴЁϲГЁϮ϶ ϴ ϲИϾϲЀϴ ЀЂϺϱБЀϹІϺ ϮϺАϹϲЀϮ ЀЁϼ ЁϼϽ϶ϷЖ ЀИϺϼϸϼ 

ϱϲϱϼϹБϺІϺ MoMA Collection ϷϮ϶ ЀЁϼϺ ϰϾАЃϼ ЁϴϿ Dbpedia, ϲϽ϶ϸБϰϼϺЁϮ϶ ϼ϶ ЁИϽϼ϶  

edm:Agent ϷϮ϶ dbo:Artist  ϮϺЁГЀЁϼ϶ЄϮ. 

ϥϾ϶Ϻ ЁϴϺ ϲϷϷГϺϴЀϴ ЁϴϿ ϱ϶Ϯϱ϶ϷϮЀГϮϿ ϲИϾϲЀϴϿ ЀЂϺϱБЀϹІϺ, ϽϾБϽϲ϶ ϺϮ ϼϾ϶ЀϵϼИϺ ЁϮ 

ЄϮϾϮϷЁϴϾ϶ЀЁ϶ϷА ЁІϺ ϲϻϲЁϮϳЖϹϲϺІϺ ϽЖϾІϺ ϽϼЂ ϵϮ ЀЂϰϷϾ϶ϵϼИϺ, КЀЁϲ ϺϮ ϽϾϼϷИЅϲ϶ ϴ 

ϼϹϼ϶ЖЁϴЁϮ. Ϩϼ Silk Workbench ϽϮϾБЄϲ϶ БϺϮ ϰϾϮЃ϶ϷЖ ϽϲϾ϶ϯАϸϸϼϺ ϽϼЂ ϷϮϸϲГЁϮ϶ Editor ϷϮ϶  

ϱ϶ϲЂϷϼϸИϺϲ϶ ЁϼϺ ϼϾ϶ЀϹЖ ЁІϺ ϮϽϮϾϮГЁϴЁІϺ ЀЂϰϷϾГЀϲІϺ.     

 

ϖϾЄ϶ϷА ϲϽ϶ϸБϰϼϺЁϮ϶ ϼ϶ ϹϲЁϮϯϸϴЁБϿ ϽϼЂ ϵϮ ЀЂϰϷϾ϶ϵϼИϺ ϮϽЖ ϷАϵϲ ϰϾАЃϼ ϷϮ϶ ϱϴϸКϺϲЁϮ϶ 

ϲАϺ ϼ϶ Ё϶ϹБϿ ЁϼЂ ϽϾБϽϲ϶ ϺϮ ЂϽϼЀЁϼИϺ ϷАϽϼ϶ϼ ϹϲЁϮЀЄϴϹϮЁ϶ЀϹЖ. ϧЁϴ ЀЂϺБЄϲ϶Ϯ ϲϽ϶ϸБϰϲЁϮ϶ ϴ 

ϹϲЁϾ϶ϷВ ϯАЀϲ϶ ЁϴϿ ϼϽϼГϮϿ ϵϮ ϰГϺϲ϶ ϴ ЀИϰϷϾ϶Ѐϴ, ϽϼЂ ϹϽϼϾϲГ ϺϮ ϮϽϼЁϲϸϼИϺ ϹϲЁϾ϶ϷБϿ 

ЀИϰϷϾ϶ЀϴϿ ЀЂϹϯϼϸϼЀϲ϶ϾКϺ ЖϽІϿ ϴ Levenshtein distance, ϴ Jaro±Winkler В ϹϽϼϾϲГ ϺϮ 

ϲГϺϮ϶ ϹϲЁϾ϶ϷБϿ ϲ϶ϱ϶ϷϼИ ЀϷϼϽϼИ ЖϽІϿ ϮϾ϶ϵϹКϺ, ϴϹϲϾϼϹϴϺ϶КϺ В ϰϲІϰϾϮЃ϶ϷКϺ 

ϮϽϼЀЁАЀϲІϺ. ϨБϸϼϿ ϲϽ϶ϸБϰϲЁϮ϶ ϼ ЁϾЖϽϼϿ Ϲϲ ЁϼϺ ϼϽϼГϼ ϵϮ ϸϴЃϵϲГ ϴ ϮϽЖЃϮЀϴ ЀИϹЃІϺϮ 

Ϲϲ Ё϶Ͽ Ё϶ϹБϿ ЁІϺ ЀЂϰϷϾГЀϲІϺ. 

Ϥ϶ ϹϲЁϮϯϸϴЁБϿ ϽϼЂ ϲϽ϶ϸБЄϵϴϷϮϺ ϰ϶Ϯ ЁϴϺ ϱϴϹ϶ϼЂϾϰГϮ ЀЂϺϱБЀϹІϺ ϹϲЁϮϻИ ЁІϺ 

ϷϮϸϸ϶ЁϲЄϺКϺ ЁϴϿ ЀЂϸϸϼϰВϿ MoMA ϷϮ϶ ЁϴϿ Dϗpedia ϲГϺϮ϶ Ёϼ ЖϺϼϹϮ ЁϼЂ ϷϮϸϸ϶ЁБЄϺϴ, ϼ϶ 

ϴϹϲϾϼϹϴϺГϲϿ ϰБϺϺϴЀϴϿ ϷϮ϶ ϵϮϺАЁϼЂ ϷϮ϶ ϴ ϲϵϺ϶ϷЖЁϴЁϮ ЁϼЂ. Ϥ϶ ЁИϽϼ϶ ЁІϺ Ё϶ϹКϺ ϽϼЂ 

ϮϺЁ϶ЀЁϼ϶ЄГϳϼϺЁϮ϶ ЀЁ϶Ͽ ϹϲЁϮϯϸϴЁБϿ ϲГϺϮ϶ ϰ϶Ϯ Ёϴ ЀЂϸϸϼϰВ MoMA: 

ɳʽˁˈ˄ʰ он ʁˊʽˋ˃ˈˌ ˋˎʴˁˊʾˋʶ˖˄ ʴʽʰ ˍʹ˄ м ́ɻʽʶˊʴʰˋʾʰ ʵʽʰˋˏ˄ʵʶˋʹˌ {ƛƭƪ 



ɼʶ˒ʱ˂ʰʽˇ о̌   
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пр 
 

MoMA Collection  Dbpedia  

skos:prefLabel  foaf:name  

edm:begin  dbo:birthDate  

edm:end dbo:deathDate  

skos:note dbo:nationality  

ʃʾ˄ʰˁʰˌ п ɮ˄ˍʽˋˍˇʾ˔ʽˋʹ ˃ʶˍʰʲ˂ʹˍ˗˄ aƻa!Σ 5.ǇŜŘƛŀ ɹʽ hh˄ʰˁʱ˂ˎ˕ʹ ˋˎ˄ʵʷˋ˃˖˄ 

 

Ϥ϶ ϹϲЁϮϯϸϴЁБϿ ϽϼЂ ϲϽ϶ϸБЄϵϴϷϮϺ ϰ϶Ϯ ЁϴϺ ϲИϾϲЀϴ ЀЂϺϱБЀϹІϺ ϹϲЁϮϻИ БϾϰІϺ ЁБЄϺϴϿ ЁІϺ 

ЀЂϸϸϼϰКϺ MoMA ϷϮ϶ CMoA ϲГϺϮ϶: ϨГЁϸϼϿ БϾϰϼЂ Ϲϲ ЁИϽϼ dc:title ϷϮ϶ ϴϹϲϾϼϹϴϺГϮ 

ϱϴϹ϶ϼЂϾϰГϮϿ Ϲϲ ЁИϽϼ dc:date. 

Ϥ϶ ϹϲЁϮЀЄϴϹϮЁ϶ЀϹϼГ ϽϼЂ ϲЃϮϾϹЖЀЁϴϷϮϺ ЀЁϮ ϱϲϱϼϹБϺϮ ВЁϮϺ ϷϮЁА ϽϲϾГϽЁІЀϴ ϼ϶ 

ϽϮϾϮϷАЁІ: 

¶ Lower case : ϡϲЁϮЁϾϼϽВ ЖϸІϺ ЁІϺ ϰϾϮϹϹАЁІϺ Ѐϲ ϽϲϳА 

¶ parseDate : ϥϾϼЀϽБϸϮЀϴ ЀЁϼ϶ЄϲГϼЂ ІϿ ϴϹϲϾϼϹϴϺГϮϿ 

¶ removeEmptyValues : ϮЃϮГϾϲЀϴ ϷϲϺКϺ ϽϲϱГІϺ 

ɳʽˁˈ˄ʰ оо ʁˊʽˋ˃ˈˌ ˋˎʴˁˊʾˋʶ˖˄ ʴʽʰ ˍʹ˄ н ́ɻʽʶˊʴʰˋʾʰ ʵʽʰˋˏ˄ʵʶˋʹˌ {ƛƭƪ 



ɳˊʴʰ˂ʶʾʰ ˃ʶˍʰˍˊˇˉʺˌ ˁʰʽ ʵʽʰˋˏ˄ʵʶˋʹˌ ʵʶʵˇ˃ʷ˄˖˄ 

пс 
 

¶ removeValues : ϮЃϮГϾϲЀϴ Ё϶ϹКϺ ϽϼЂ ϶ЀϼИϺЁϮ϶ Ϲϲ ϱϼЀϹБϺϴ Ё϶ϹВ ( ЄϾВЀϴ ЁϴϿ 

Бϰ϶Ϻϲ ϰ϶Ϯ ϮϽϮϸϼ϶ЃВ ϽϲϱГІϺ Ϲϲ ЄІϾГϿ ЁГЁϸϼ, ϱϴϸϮϱВ Ϲϲ Ё϶ϹВ ®Untitled ¯) 

Ϥ϶ ϹϲЁϾ϶ϷБϿ ϽϼЂ ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϮϺ ϰ϶Ϯ Ё϶Ͽ ЀЂϰϷϾГЀϲ϶Ͽ ВЁϮϺ 

¶ ϶ЀЖЁϴЁϮ ϰ϶Ϯ ϽϲϱГϮ ϴϹϲϾϼϹϴϺ϶КϺ ϷϮ϶ 

¶ ϖϽЖЀЁϮЀϴ Levenshtein ϰ϶Ϯ ЀЂϹϯϼϸϼЀϲ϶ϾБϿ 

Ϝ ϮϽЖЀЁϮЀϴ  Levenshtein ϹϲЁϮϻИ ϱИϼ ЀЂϹϯϼϸϼЀϲ϶ϾКϺ ϼϾГϳϲЁϮ϶ ІϿ ϮϾ϶ϵϹЖϿ ЁІϺ 

ϮϸϸϮϰКϺ ϲϺЖϿ ЄϮϾϮϷЁВϾϮ ϽϼЂ ϮϽϮ϶ЁϼИϺЁϮ϶ КЀЁϲ ϴ Ϲ϶Ϯ ϺϮ ϹϲЁϮЁϾϮϽϲГ Ѐϲ ЀЁϴϺ Аϸϸϴ. 

ϖϸϸϮϰБϿ ϵϲІϾϼИϺЁϮ϶ ϴ ϲ϶ЀϮϰІϰВ, ϴ ϮЃϮГϾϲЀϴ В ϴ ϮϺЁ϶ϷϮЁАЀЁϮЀϴ ЄϮϾϮϷЁВϾϮ. 

 

 

Ϝ ϲИϾϲЀϴ ЀЂϺϱБЀϹІϺ ϮϺАϹϲЀϮ ЀЁϼЂϿ ϱϴϹ϶ϼЂϾϰϼИϿ ЁϴϿ ЀЂϸϸϼϰВϿ ЁІϺ MoMA ϷϮ϶ CMoA 

ϲГЄϲ ІϿ ϮϽϼЁБϸϲЀϹϮ ЁϴϺ ϱϴϹ϶ϼЂϾϰГϮ 1042 ЀЂϺϱБЀϹІϺ ϷϮ϶ ϱ϶ВϾϷϲЀϲ 12­­. 

 Ϝ ϱ϶Ϯϱ϶ϷϮЀГϮ ϲИϾϲЀϴϿ ЀЂϺϱБЀϹІϺ ЁІϺ ϷϮϸϸ϶ЁϲЄϺКϺ ϮϽЖ ЁϼϺ ЁϼϽ϶ϷЖ ϰϾАЃϼ ЁϴϿ 

ЀЂϸϸϼϰВϿ ЁϼЂ MoMA Ϲϲ ЁϴϺ DBpedia ϲГЄϲ ЀϮϺ ϮϽϼЁБϸϲЀϹϮ ЁϴϺ ϱ϶ϮЀИϺϱϲЀϴ 760 

ϼϺЁϼЁВЁІϺ Ѐϲ ϽϲϾГϽϼЂ 35 ϸϲϽЁА. 

ϖϺЁГЀЁϼ϶ЄϲϿ ϱ϶ϲϾϰϮЀГϲϿ ϲϷЁϲϸБЀЁϴϷϮϺ ϷϮ϶ ϰ϶Ϯ ЁϼЂϿ ϷϮϸϸ϶ЁБЄϺϲϿ ЁϴϿ ЀЂϸϸϼϰВϿ CMoA ϮϽЖ 

ЖϽϼЂ ϽϾϼБϷЂЅϮϺ 452 ЀЂϺϱБЀϲ϶Ͽ Ѐϲ 7­ ϷϮ϶ 25­­, ϲϺК ϰ϶Ϯ ЁϴϺ ϱ϶ϮЀИϺϱϲЀϴ ЁІϺ БϾϰІϺ 

ЁБЄϺϴϿ ЁІϺ ϱИϼ ЁϼϽ϶ϷКϺ ϰϾАЃІϺ ϽϾϼБϷЂЅϮϺ 216 ЀЂϺϱБЀϲ϶Ͽ Ѐϲ ϱ϶АЀЁϴϹϮ 40 ϸϲϽЁКϺ. 

ɳʽˁˈ˄ʰ оп ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ʶˏˊʶˋʹˌ ˋˎ˄ʵʷˋ˃˖˄ ʵʽʶˊʴʰˋʾʰˌ м {ƛƭƪ 
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Openrefine Reconciliation Service  
 

ɳʽˁˈ˄ʰ ор ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ʶˏˊʶˋʹˌ ˋˎ˄ʵʷˋ˃˖˄ ʵʽʶˊʴʰˋʾʰˌ н {ƛƭƪ 

ɳʽˁˈ˄ʰ ос ɲʹ˃ʽˇˎˊʴʾʰ ǊŜŎƻƴŎƛƭƛŀǘƛƻƴ ǎŜǊǾƛŎŜ ɹʽʰ ˍˇˉʽˁˈ ʰˊ˔ʶʾˇ hǇŜƴwŜŦƛƴŜ 



ɳˊʴʰ˂ʶʾʰ ˃ʶˍʰˍˊˇˉʺˌ ˁʰʽ ʵʽʰˋˏ˄ʵʶˋʹˌ ʵʶʵˇ˃ʷ˄˖˄ 

пу 
 

ϡГϮ ϮϷЖϹϴ ЂϽϴϾϲЀГϮ ЁϼЂ ϲϾϰϮϸϲГϼЂ OpenRefine ϽϼЂ ϲϻϲ϶ϱ϶ϷϲИϲЁϮ϶ ЀЁϴϺ ϲИϾϲЀϴ 

ЀЂϺϱБЀϹІϺ ϹϲЁϮϻИ ϱϲϱϼϹБϺІϺ ϱ϶ϮЃϼϾϲЁ϶ϷКϺ ϽϴϰКϺ ϲГϺϮ϶ Ёϼ Reconciliation Service 

ϽϼЂ ϲϺЀІϹϮЁКϺϲЁϮ϶ ЀЁϼ rdf -extension.  Ϝ ЀЂϰϷϲϷϾ϶ϹБϺϴ ЂϽϴϾϲЀГϮ ϽϮϾБЄϲ϶ Ёϴ 

ϱЂϺϮЁЖЁϴЁϮ ϮϺϮϳВЁϴЀϴϿ Ѐϲ ЁϼϽ϶ϷА ϮϾЄϲГϮ RDF В Ѐϲ SPARQL endpoints. 

ЌϽІϿ ϷϮ϶ ЀЁϼ ϽϮϾАϱϲ϶ϰϹϮ ЁϼЂ SILK, ϮϾЄ϶ϷА ϽϾБϽϲ϶ ϺϮ ϲϽ϶ϸϲЄϵϲГ ϼ ЁИϽϼϿ ЁϴϿ ϶ϱ϶ЖЁϴЁϮϿ 

ϰ϶Ϯ  ЁϴϺ ϼϽϼГϮ ϵϮ ϰГϺϼЂϺ ϼ϶ ЀЂЀЄϲЁГЀϲ϶Ͽ ϷϮ϶ ЀЁϴ ЀЂϺБЄϲ϶Ϯ ϲϽ϶ϸБϰϼϺЁϮ϶ ϴ ϷϸАЀϴ ЁϼЂ ϽЖϾϼЂ 

ϷϮ϶ ϽϾϼϮ϶ϾϲЁ϶ϷА ϷАϽϼ϶ϲϿ ϮϷЖϹϴ ϶ϱ϶ЖЁϴЁϲϿ ϽϼЂ ϹϽϼϾϲГ ϺϮ ϲϻЂϽϴϾϲЁВЀϼЂϺ ЀЁϴϺ ϲϽ϶ϸϼϰВ 

ЁІϺ ЀІЀЁКϺ ЀЂϺϱБЀϹІϺ. Ϙ϶Ϯ ЁϴϺ ϲИϾϲЀϴ ЀЂϺϱБЀϹІϺ ІϿ ϽϾϼϿ ЁϴϺ ϼϺЁЖЁϴЁϮ 

ÄϙϴϹ϶ϼЂϾϰЖϿÔ ϮϺАϹϲЀϮ ЀЁϮ ЀИϺϼϸϮ ϱϲϱϼϹБϺІϺ ЁІϺ ϱИϼ ЀЂϸϸϼϰКϺ, ϮϾЄ϶ϷА ϲϽ϶ϸБЄϵϴϷϲ 

ϴ ϶ϱ϶ЖЁϴЁϮ rdfs:label ІϿ ϽϲϾ϶ϰϾϮЃВ ЁϼЂ ϽЖϾϼЂ ϷϮ϶ ЀЁϴ ЀЂϺБЄϲ϶Ϯ ϲϽ϶ϸБϰϲЁϮ϶ ϴ ϷϸАЀϴ 

edm:Agent, ϴ ϼϽϼГϮ ЄϮϾϮϷЁϴϾГϳϲ϶ ЁϼЂϿ ϷϮϸϸ϶ЁБЄϺϲϿ ϷϮϵКϿ ϷϮ϶ ϼ϶ ϶ϱ϶ЖЁϴЁϲϿ ϶ϹϾϺϻКЅϸЅϲ, 

ϸϽ϶ЂЀϽϸϾЗϲ ϴЕϾϾϸЄϸЃ ϷϮ϶ ϸϽ϶ЂЀϽϸϾЗϲ ϹϲϾДЅЀІ.   

 

Ϩϲϸ϶ϷА, ϴ ϮϺϮϷАϸЂЅϴ ЀЂϺϱБЀϹІϺ ϹϲЁϮϻИ ϷϮϸϸ϶ЁϲЄϺКϺ ЁІϺ ЀЂϸϸϼϰКϺ MoMA ϷϮ϶ CMoA 

ϲГЄϲ ЀϮϺ ϮϽϼЁБϸϲЀϹϮ Ёϴ ϱϴϹ϶ϼЂϾϰГϮ 28.184 ЀЂϺϱБЀϹІϺ ϰ϶Ϯ Ёϼ ЀИϺϼϸϼ ЁІϺ ϲϰϰϾϮЃКϺ, 

ϽϼЂ ϮϺЁ϶ЀЁϼ϶ЄϼИϺ Ѐϲ 640 ϹϼϺϮϱ϶ϷА URI ϽЖϾІϺ ϷϮϸϸ϶ЁϲЄϺКϺ ϷϮ϶ ϱ϶ВϾϷϲЀϲ ϽϲϾГϽϼЂ 2 

КϾϲϿ. 

ɳʽˁˈ˄ʰ от ʁˊʽˋ˃ˈˌ ˃ʶˍʰʲ˂ʹˍ˗˄ ˉˊˇˌ ˋˏʴˁˊʽˋʹ hǇŜƴwŜŦƛƴŜ 
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Ϝ ϱ϶ϲϾϰϮЀГϮ ϮϺϮϷАϸЂЅϴϿ ЀЂϺϱБЀϹІϺ ϹϲЁϮϻИ ЁϴϿ ЀЂϸϸϼϰВϿ MoMA ϷϮ϶ ЁϴϿ Dϗpedia 

(ϹБЀІ ЁϼЂ SPARQL endpoint), ϰ϶Ϯ ЁϴϺ ϼϺЁЖЁϴЁϮ ÄϟϮϸϸ϶ЁБЄϺϴϿÔ ϼϸϼϷϸϴϾКϵϴϷϲ ϱГЄІϿ 

ϮϽϼЁϲϸБЀϹϮЁϮ, ϲϷЁϲϸКϺЁϮϿ  ЁϴϺ ϮϺϮϳВЁϴЀϴ ϰ϶Ϯ ЁϼϺ ЁИϽϼ dbo:artist Ϲϲ ЁϼϺ 

ЀЂϺЂϽϼϸϼϰ϶ЀϹЖ ЁІϺ Ё϶ϹКϺ ЁІϺ Ϸϲϸ϶КϺ  ϴϹϲϾϼϹϴϺГϮϿ  ϰБϺϺϴЀϴϿ ϷϮ϶ ϵϮϺАЁϼЂ ϷϮ϶ 

ϲϵϺ϶ϷЖЁϴЁϮϿ. 

Ϝ ϮϺϮϷАϸЂЅϴ ЀЂϺϱБЀϹІϺ  ϷϮϸϸ϶ЁϲЄϺКϺ ϹϲЁϮϻИ ЁϴϿ ЀЂϸϸϼϰВϿ MoMA ϷϮ϶ ЁϼЂ Wikidata 

ϰ϶Ϯ ЁϼϺ ЁИϽϼ Q5 (Person) ϲГЄϲ ЀϮϺ ϮϽϼЁБϸϲЀϹϮ Ёϴ ϱϴϹ϶ϼЂϾϰГϮ 82185 ЀЂϺϱБЀϹІϺ ϰ϶Ϯ Ёϼ 

ЀИϺϼϸϼ ЁІϺ ϲϰϰϾϮЃКϺ, ϽϼЂ ϮϺЁ϶ЀЁϼ϶ЄϼИϺ Ѐϲ 6800 ϹϼϺϮϱ϶ϷА URI ϽЖϾІϺ ϷϮϸϸ϶ЁϲЄϺКϺ 

ϷϮ϶ ϱ϶ВϾϷϲЀϲ ϽϲϾГϽϼЂ 12 КϾϲϿ. 

 

ɳʽˁˈ˄ʰ оу ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˄ʰˁʱ˂ˎ˕ʹˌ ˋˎ˄ʵʷˋ˃˖˄ hǇŜƴwŜŦƛƴŜ 



ɳˊʴʰ˂ʶʾʰ ˃ʶˍʰˍˊˇˉʺˌ ˁʰʽ ʵʽʰˋˏ˄ʵʶˋʹˌ ʵʶʵˇ˃ʷ˄˖˄ 

рл 
 

 

ɳʽˁˈ˄ʰ оф ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˄ʰˁʱ˂ˎ˕ʹˌ ˋˎ˄ʵʷˋ˃˖˄ ˃ʶ ²ƛƪƛŘŀǘŀΣ hǇŜƴwŜŦƛƴŜ 



 

рм 
 

ϟϲЃАϸϮ϶ϼ 4ϼ 
ϥϲϾ϶ϰϾϮЃВ ϷϮ϶ ϖϺАϽЁЂϻϴ ϚЃϮϾϹϼϰВϿ 
 

ЀЁϼ ϽϮϾЖϺ ϷϲЃАϸϮ϶ϼ ϮϺϮϸИϲЁϮ϶ ϴ ϮϺАϽЁЂϻϴ ЁϴϿ ϲЃϮϾϹϼϰВϿ ϽϼЂ ЂϸϼϽϼ϶ВϵϴϷϲ ЀЁϮ 

ϽϸϮГЀ϶Ϯ ЁϴϿ ϽϮϾϼИЀϮϿ ϲϾϰϮЀГϮϿ. ϧϷϼϽЖϿ ЁϴϿ ϲЃϮϾϹϼϰВϿ ϲГϺϮ϶ ϴ ϮϺАϷЁϴЀϴ ϷϮ϶ 

ϽϮϾϼЂЀГϮЀϴ ЁІϺ ϱ϶ϮЀЂϺϱϲϱϲϹБϺІϺ Ͻϼϸ϶Ё϶ЀЁ϶ϷКϺ ϱϲϱϼϹБϺІϺ ϮϽЖ ϱ϶ϮЃϼϾϲЁ϶ϷБϿ ϽϴϰБϿ 

(ЁϼϽ϶ϷА ϷϮ϶ ЀЁϼϺ ϞЀЁЖ). 

ϖϾЄ϶ϷА ϽϲϾ϶ϰϾАЃϼϺЁϮ϶ ϼ϶ ϸϲ϶ЁϼЂϾϰ϶ϷБϿ ϮϽϮ϶ЁВЀϲ϶Ͽ ϽϼЂ ϽϾБϽϲ϶ ϺϮ ϽϸϴϾϼИϺЁϮ϶ ЀЁϴϺ 

ϲЃϮϾϹϼϰВ. ϧЁϴ ЀЂϺБЄϲ϶Ϯ ϽϮϾϼЂЀ϶АϳϲЁϮ϶ ϴ ϮϾЄ϶ЁϲϷЁϼϺ϶ϷВ ЁϴϿ ϲЃϮϾϹϼϰВϿ ϷϮ϶ ϼ϶ ϹБϵϼϱϼ϶ 

ϽϼЂ ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϮϺ ϰ϶Ϯ ЁϴϺ ЂϸϼϽϼГϴЀВ ЁϴϿ. ϧЁϴ ЀЂϺБЄϲ϶Ϯ ϽϲϾ϶ϰϾАЃϲЁϮ϶ ϼ ЁϾЖϽϼϿ 

ϸϲ϶ЁϼЂϾϰГϮϿ ϷАϵϲ ϱϼϹ϶ϷϼИ ЀЁϼ϶ЄϲГϼЂ ϷϮ϶ ϼ ЁϾЖϽϼϿ ϽϼЂ ϮЂЁЖ ϲϽ϶Ϸϼ϶ϺІϺϲГ Ϲϲ ЁϮ ЂϽЖϸϼ϶ϽϮ. 

Ϝ ЂϸϼϽϼГϴЀϴ ЁϴϿ ϲЃϮϾϹϼϰВϿ ϲГϺϮ϶ ϮϺϮϾЁϴϹБϺϴ ЀЁϼ ϮϽϼϵϲЁВϾ϶ϼ GitHub ЀЁϴ ϱ϶ϲИϵЂϺЀϴ 

https://github.com/sotirisAng/search -on-cultural -lod  

4.1. Ϡϲ϶ЁϼЂϾϰ϶ϷБϿ ϮϽϮ϶ЁВЀϲ϶Ͽ 

1. Ϝ ϲЃϮϾϹϼϰВ ϽϾБϽϲ϶ ϺϮ ϲϽ϶ЁϾБϽϲ϶ ЁϴϺ ϮϺϮϳВЁϴЀϴ Ͻϼϸ϶Ё϶ЀЁ϶ϷКϺ ϱ϶ϮЀЂϺϱϲϱϲϹБϺІϺ 

ϱϲϱϼϹБϺІϺ. 

2. Ϝ ϲЃϮϾϹϼϰВ ϽϾБϽϲ϶ ϺϮ ϽϮϾБЄϲ϶ Ёϴ ϱЂϺϮЁЖЁϴЁϮ ϲϻϲ϶ϱГϷϲЂЀϴϿ ЁϴϿ ϮϺϮϳВЁϴЀϴϿ Ϲϲ 

ϯАЀϴ ϷϾ϶ЁВϾ϶Ϯ-ϽϲϱГϮ ЁϼЂ ϰϾАЃϼЂ ϽϼЂ ϲϽ϶ϸБϰϲ϶ ϼ ЄϾВЀЁϴϿ. 

3. ϨϮ ϷϾ϶ЁВϾ϶Ϯ ЁϴϿ ϮϺϮϳВЁϴЀϴϿ ϽϾБϽϲ϶ ϺϮ ϮЃϼϾϼИϺ Ѐϲ БϾϰϮ ЁБЄϺϴϿ, ϷϮϸϸ϶ЁБЄϺϲϿ ϮϸϸА 

ϷϮ϶ ЀЁϴϺ ЀЄБЀϴ ЁϼЂϿ. 

4. Ϝ ϲЃϮϾϹϼϰВ ϽϾБϽϲ϶ ϺϮ ϹϲЁϮЁϾБϽϲ϶ Ё϶Ͽ ϮϺϮϳϴЁВЀϲ϶Ͽ ЁϼЂ ЄϾВЀЁϴ Ѐϲ ϲϾІЁВϹϮЁϮ 

SPARQL. 

5. Ϝ ϲЃϮϾϹϼϰВ ϽϾБϽϲ϶ ϺϮ ϲϽ϶Ϸϼ϶ϺІϺϲГ Ϲϲ ЁϼϺ ϲϻЂϽϴϾϲЁϴЁВ ЀЁϼϺ ϼϽϼГϼ ϯϾГЀϷϲЁϮ϶ Ёϼ 

ЁϼϽ϶ϷЖ triple  store  (Ϲϲ Ёϼ ϮϺЁГЀЁϼ϶Єϼ SPARQL endpoint) ϷϮ϶ ϺϮ ϮϽϼЀЁБϸϸϲ϶ Ѐϲ 

ϮЂЁЖϺ ϲϾІЁВϹϮЁϮ ϹБЀІ Ϯ϶ЁϴϹАЁІϺ HTTP . 

6. Ϝ ϲЃϮϾϹϼϰВ ϽϾБϽϲ϶ ϺϮ ϲϹЃϮϺГϳϲ϶ Ёϼ ϲϾКЁϴϹϮ SPARQL ϽϼЂ ϽϮϾАϰϲЁϮ϶ ϱЂϺϮϹ϶ϷА 

ϰ϶Ϯ ϷАϵϲ ϮϺϮϳВЁϴЀϴ ЁϼЂ ЄϾВЀЁϴ ϯϮЀ϶ЀϹБϺϴ ЀЁϮ ϲϽ϶ϸϲϰϹБϺϮ ϷϾ϶ЁВϾ϶Ϯ. 

7. Ϝ ϲЃϮϾϹϼϰВ ϽϾБϽϲ϶ ϺϮ ϽϮϾБЄϲ϶ ϽϾϼЁАЀϲ϶Ͽ ϮϺϮϳВЁϴЀϴϿ ЀЄϲЁ϶ϷБϿ Ϲϲ ЁϴϺ ϼϺЁЖЁϴЁϮ 

ϽϼЂ ϮϺϮϳϴЁϲГ ϼ ЄϾВЀЁϴϿ. 

8. ϨϮ ϮϽϼЁϲϸБЀϹϮЁϮ ЁϴϿ ϮϺϮϳВЁϴЀϴϿ ϽϾБϽϲ϶ ϺϮ ϽϾϼϯАϸϸϼϺЁϮ϶ ЀЁϼ ЄϾВЀЁϴ Ϲϲ 

ϱ϶ϮЃϼϾϲЁ϶ϷБϿ ϹϼϾЃБϿ ( ϽГϺϮϷϮ, ϰϾАЃϼϿ, RDF/XML, JSON-LD). 
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9. Ϝ ϲЃϮϾϹϼϰВ ϽϾБϽϲ϶ ϺϮ ϱГϺϲ϶ Ёϴ ϱЂϺϮЁЖЁϴЁϮ ϽϾϼϯϼϸВϿ ЁІϺ ϮϽϼЁϲϸϲЀϹАЁІϺ Ѐϲ 

ϰϾϮЃ϶ϷВ ϮϺϮϽϮϾАЀЁϮЀϴ ЁϼЂ ЂϽϼЀЂϺЖϸϼЂ ЁϼЂ ϰϾАЃϼЂ. 

10. ϨϮ ϲϽ϶ЀЁϾϲЃЖϹϲϺϮ ϮϽϼЁϲϸБЀϹϮЁϮ ϽϼЂ ϲГϺϮ϶ URIs ϽЖϾІϺ В ϱ϶Ϯϱ϶ϷЁЂϮϷБϿ 

ϱ϶ϲЂϵИϺЀϲ϶Ͽ ϽϾБϽϲ϶ ϺϮ ϽϾϼϯАϸϸϼϺЁϮ϶ Ѐϲ ϹϼϾЃВ ЂϽϲϾЀЂϺϱБЀϹϼЂ. 

11. Ϥ϶ ЂϽϲϾЀИϺϱϲЀϹϼ϶ ϽϼЂ ϮЃϼϾϼИϺ ϱ϶ϲЂϵИϺЀϲ϶Ͽ  ϲϷЁЖϿ ϲЃϮϾϹϼϰВϿ ϽϾБϽϲ϶ ϺϮ 

ϼϱϴϰϼИϺ Ёϼ ЄϾВЀЁϴ Ѐϲ ϮЂЁБϿ. 

12. Ϥ϶ ЂϽϲϾЀИϺϱϲЀϹϼ϶ ϽϼЂ ϮϽϼЁϲϸϼИϺ URIs ϽЖϾІϺ ϷϮ϶ ϮЃϼϾϼИϺ ϲЀІЁϲϾ϶ϷБϿ 

ϱ϶ϲЂϵИϺЀϲ϶Ͽ ϽϾБϽϲ϶ ϺϮ ϽϾϼϯАϸϼЂϺ ЀЁϼ ЄϾВЀЁϴ Ё϶Ͽ ϸϲϽЁϼϹБϾϲ϶ϲϿ ЁϼЂ ϲϽ϶ϸϲϰϹБϺϼЂ 

ϽЖϾϼЂ. 

13. Ϝ ϲЃϮϾϹϼϰВ ϽϾБϽϲ϶ ϺϮ ϽϾϼϯАϸϲ϶ Ёϴ ЀϲϸГϱϮ ϸϲϽЁϼϹϲϾϲ϶КϺ ϷАϵϲ ϽЖϾϼЂ ϮϽЖ Ёϼ URI 

ЁϼЂ. 

14. Ϥ϶ ϸϲϽЁϼϹБϾϲ϶ϲϿ ЁϼЂ ϽЖϾϼЂ ϽϾБϽϲ϶ ϺϮ ϽϮϾϼЂЀ϶АϳϼϺЁϮ϶ Ϲϲ Ёϴ ϹϼϾЃВ ϽГϺϮϷϮ ϷϮ϶ 

ϷАϵϲ ϶ϱ϶ЖЁϴЁϮ ϺϮ ϮϺЁ϶ЀЁϼ϶ЄГϳϲЁϮ϶ Ϲϲ ЁϼϺ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷЖ ЁИϽϼ ЁϴϿ. 

15. ϖϺ ϷАϽϼ϶Ϯ ϮϽЖ Ё϶Ͽ ϸϲϽЁϼϹБϾϲ϶ϲϿ ЁϼЂ ϽЖϾϼЂ ϮЃϼϾА ϲ϶ϷЖϺϮ, ЁЖЁϲ ϮϺ ЂϽАϾЄϲ϶, ϴ 

ϲ϶ϷЖϺϮ ϽϾБϽϲ϶ ϺϮ ϲϹЃϮϺГϳϲЁϮ϶. 

16. Ϝ ϲЃϮϾϹϼϰВ ϵϮ ϽϾБϽϲ϶ ϺϮ ϹϽϼϾϲГ ϺϮ ϮϺϮϳϴЁА ЀЂϺϱБЀϹϼЂϿ ЀЄϲЁ϶ϷϼИϿ Ϲϲ ЁϼϺ 

ϽϾϼϯϮϸϸЖϹϲϺϼ ϽЖϾϼ, ϮϽЖ ϲϻІЁϲϾ϶ϷБϿ ϽϴϰБϿ ϷϮ϶ ϺϮ ЁϼЂϿ ϲϽ϶ЀЁϾБЃϲ϶ ЀЁϼ ЄϾВЀЁϴ 

17. Ϝ ϲЃϮϾϹϼϰВ ϽϾБϽϲ϶ ϺϮ ϮϽϼϵϴϷϲИϲ϶ ЀЁϼ ϰϾАЃϼ, ϮϺ ϱϲϺ ЂϽАϾЄϼЂϺ Вϱϴ, ЁϼЂϿ 

ЀЂϺϱБЀϹϼЂϿ ϽϼЂ ϱϴϹ϶ϼИϾϰϴЀϲ. 

 

4.2. ϖϾЄ϶ЁϲϷЁϼϺ϶ϷВ ϚЃϮϾϹϼϰВϿ 

Ϝ ϲЃϮϾϹϼϰВ ϮϽϼЁϲϸϲГ Ϲ϶Ϯ single page application ЀЂϹϯϮЁВ Ϲϲ ЀИϰЄϾϼϺϼЂϿ browser 

ЂϽϼϸϼϰ϶ЀЁКϺ ϷϮ϶ Ϸ϶ϺϴЁКϺ ЁϴϸϲЃКϺІϺ. Ϝ ЂϽϼϱϼϹВ ЂϸϼϽϼГϴЀϴϿ ЁϴϿ ϲЃϮϾϹϼϰВϿ 

ϽϲϾ϶ϸϮϹϯАϺϲ϶ Ϯ) ЁϴϺ ϮϽϼϵВϷϲЂЀϴ ЁІϺ ϲϺϼϽϼ϶ϴϹБϺІϺ ϷϮ϶ ϱ϶ϮЀЂϺϱϲϱϲϹБϺІϺ ϱϲϱϼϹБϺІϺ 

ϮϽЖ ЁϮ ЁϼϽ϶ϷА ЀИϺϼϸϮ ϱϲϱϼϹБϺІϺ ϷϮ϶ Ё϶Ͽ ЀЂϺϱБЀϲ϶Ͽ ЁϼЂϿ Ϲϲ ЁϼЂϿ ϰϾАЃϼЂϿ ЁІϺ DBpedia 

ϷϮ϶ Wikidata,  ϯ) БϺϮϺ ϲϻЂϽϴϾϲЁϴЁВ ϽϼЂ ϲϻЂϽϴϾϲЁϲГ ЁϮ Ϯ϶ЁВϹϮЁϮ ϽϼЂ ϮϽϼЀЁБϸϺϼϺЁϮ϶ ϷϮ϶ 

ϲϽ϶ЁϾБϽϲ϶ ЁϴϺ ϮϸϸϴϸϲϽГϱϾϮЀϴ Ϲϲ ЁϮ ϱϲϱϼϹБϺϮ, ϰ) Ёϴ ϰϾϮЃ϶ϷВ ϱ϶ϲϽϮЃВ Ϲϲ ЁϴϺ 

ϲϺЀІϹϮЁІϹБϺϴ ϸϲ϶ЁϼЂϾϰ϶ϷЖЁϴЁϮ ϷϮ϶ ϱ) ЁϴϺ ЀИϺϱϲЀВ ЁϴϿ Ϲϲ ЁϴϺ ϲϻІЁϲϾ϶ϷВ ϽϴϰВ 

ϱϲϱϼϹБϺІϺ ЁϴϿ Europeana ϷϮ϶ ЁϴϿ DBpedia. 

Ќϸϴ ϴ ϸϲ϶ЁϼЂϾϰ϶ϷЖЁϴЁϮ ϽϾϮϰϹϮЁϼϽϼ϶ϲГЁϮ϶ ЀЁϴϺ ϽϸϲЂϾА ЁϼЂ client, Ϲϲ ϮϽϼЁБϸϲЀϹϮ ϺϮ 

ϮϽϼЁϲϸϲГ Ϲ϶Ϯ front -end ϲЃϮϾϹϼϰВ ϽϼЂ ϲϺК ЀЁϮ ϽϸϮГЀ϶Ϯ ЁϴϿ ϱ϶ϽϸІϹϮЁ϶ϷВϿ ϲϾϰϮЀГϮϿ 

ϸϲ϶ЁϼИϾϰϴЀϲ ЀЂϺϱϲϱϲϹБϺϴ Ϲϲ БϺϮϺ Fuseki ϲϻЂϽϴϾϲЁϴЁВ, ϹϽϼϾϲГ ϺϮ ϸϲ϶ЁϼЂϾϰВЀϲ϶ 

ϮϽϼЁϲϸϲЀϹϮЁ϶ϷА Ϲϲ ϼϽϼ϶ϼϺϱВϽϼЁϲ ϲϻЂϽϴϾϲЁϴЁВ Ѓ϶ϸϼϻϲϺϲГ Ёϼ RDF ϰϾАЃϼ ЁІϺ 
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ϲϺϼϽϼ϶ϴϹБϺІϺ-ϱ϶ϮЀЂϺϱϲϱϲϹБϺІϺ ϱϲϱϼϹБϺІϺ ϷϮ϶ ϽϮϾБЄϲ϶ ЁϴϺ ϱЂϺϮЁЖЁϴЁϮ ϲϷЁБϸϲЀϴϿ 

ϲϾІЁϴϹАЁІϺ SPARQL (SPARQL endpoint). 

 

 

 

4.3. ϖϽϼϵВϷϲЂЀϴ ϷϮ϶ ϱϴϹϼЀГϲЂЀϴ ϱϲϱϼϹБϺІϺ 

Ϝ ϮϽϼϵВϷϲЂЀϴ ЁІϺ ϰϾАЃІϺ ϽϼЂ ϽϮϾАЄϵϴϷϮϺ ϮϽЖ Ё϶Ͽ ϽϾϼϴϰϼИϹϲϺϲϿ ϱ϶Ϯϱ϶ϷϮЀГϲϿ 

ϮϽϼϵϴϷϲИϼϺЁϮ϶  ЀЁϼ TDB triple store ЁϴϿ ϽϸϮЁЃЖϾϹϮϿ Apache Jena ϲϺК ϴ 

ϮϸϸϴϸϲϽГϱϾϮЀϴ Ϲϲ ϮЂЁϼИϿ ϲϽ϶ЁЂϰЄАϺϲЁϮ϶ ϹБЀІ ЁϼЂ Fuseki server ЁϴϿ Гϱ϶ϮϿ ϽϸϮЁЃЖϾϹϮϿ. 

ɳʽˁˈ˄ʰ пл ɮˊ˔ʽˍʶˁˍˇ˄ʽˁˈ ˋ˔ʷʵʽˇ ʶ˒ʰˊ˃ˇʴʺˌ 
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4.3.1. Apache Jena  Fuseki  

Ϝ Apache Jena [42]  ϲГϺϮ϶ Ϲ϶Ϯ Java ϽϸϮЁЃЖϾϹϮ ϲϾϰϮϸϲГІϺ ϰ϶Ϯ ϱϴϹ϶ϼЂϾϰГϮ ϲЃϮϾϹϼϰКϺ 

ЀϴϹϮЀ϶ϼϸϼϰ϶ϷϼИ ϶ЀЁϼИ ϷϮ϶ ϱ϶ϮЀЂϺϱϲϱϲϹБϺІϺ ϱϲϱϼϹБϺІϺ.   

 
 
Ϥ Apache Jena Fuseki [43]  ϲГϺϮ϶ БϺϮϿ ϲϻЂϽϴϾϲЁϴЁВϿ (server) ϽϼЂ ϱБЄϲЁϮ϶ ϲϾІЁВϹϮЁϮ 

SPARQL. ϡϽϼϾϲГ ϺϮ ЄϾϴЀ϶ϹϼϽϼ϶ϴϵϲГ ЀϮϺ ЂϽϴϾϲЀГϮ, ϱ϶Ϯϱ϶ϷЁЂϮϷВ ϲЃϮϾϹϼϰВ В ЀϮϺ 

ϮЂЁЖϺϼϹϼϿ server. ϙ϶ϮϵБЁϲ϶ ϽϲϾ϶ϯАϸϸϼϺ ЄϾВЀЁϴ ϰ϶Ϯ ϲϽϼϽЁϲГϮ ϷϮ϶ ϱ϶ϮЄϲГϾ϶Ѐϴ ЁϴϿ 

ϷϮЁАЀЁϮЀϴϿ ЁϼЂ server ϷϮ϶ ϲГϺϮ϶ ЀЄϲϱ϶ϮЀϹБϺϼϿ ϰ϶Ϯ ϺϮ ϸϲ϶ЁϼЂϾϰϲГ Ѐϲ ЀЂϺϲϾϰϮЀГϮ Ϲϲ Ёϼ 

TDB [44]  triple -store КЀЁϲ ϺϮ ϽϮϾБЄϼЂϺ БϺϮ Ϯϻ϶ЖϽ϶ЀЁϼ ϷϮ϶ ϸϲ϶ЁϼЂϾϰ϶ϷЖ ϲϽГϽϲϱϼ 

ϮϽϼϵВϷϲЂЀϴϿ. 

O Fuseki ЂϽϼЀЁϴϾГϳϲ϶ ЁϴϺ ЂϽϴϾϲЀГϮ SOH (SPARQL over HTTP) ϱϴϸϮϱВ ϺϮ ϱБЄϲЁϮ϶ ϷϮ϶ ϺϮ 

ϲϷЁϲϸϲГ ϲϾІЁВϹϮЁϮ SPARQL ϹБЀІ Ϯ϶ЁϴϹАЁІϺ HTTP. ϧЁϴ ЄϾВЀϴ ϮЂЁВϿ ЁϴϿ ϸϲ϶ЁϼЂϾϰГϮϿ 

ɳʽˁˈ˄ʰ пм ɮˊ˔ʽˍʶˁˍˇ˄ʽˁʺ !ǇŀŎƘŜ WŜƴŀ 
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ϯϮЀГЀЁϴϷϲ ϷϮ϶ ϮϺϮϽЁИЄϵϴϷϲ ϴ ϲЃϮϾϹϼϰВ ϽϼЂ ЂϸϼϽϼ϶ВϵϴϷϲ ЀЁϮ ϽϸϮГЀ϶Ϯ ЁϴϿ ϽϮϾϼИЀϮϿ 

ϱ϶ϽϸІϹϮЁ϶ϷВϿ. ЈϺϮ ЁЂϽ϶ϷЖ ϮГЁϴϹϮ HTTP POST ϽϾϼϿ ЁϼϺ  Fuseki БЄϲ϶ Ёϴ ϹϼϾЃВ: 

 

 

Host: localhost:3030 

Accept: application/json,*/*;q=0.9 

Accept-Language: en-US,el;q=0.7,en;q=0.3 

Accept-Encoding: gzip, deflate 

Content-Type: application/x-www-form-urlencoded; charset=UTF-8 

Content-Length: 529 

Origin: http://localhost:3000 

DNT: 1 

Connection: keep-alive 

Referer: http://localhost:3000/ 

params: query = prefix rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#> 

 prefix edm: <http://www.europeana.eu/schemas/edm/> 

 prefix dc: <http://purl.org/dc/elements/1.1/> 

 prefix skos: <http://www.w3.org/2004/02/skos/core#> 

 prefix dct: <http://purl.org/dc/terms/> 

 prefix dbo: <http://dbpedia.org/ontology/> 

 prefix foaf: <http://xmlns.com/foaf/0.1/> 

 SELECT distinct * WHERE{ 

  ?artist skos:prefLabel ?name. 

  ?artist edm:begin ?born. 

  ?artist edm:end ?died. 

  ?artist skos:note ?Nationality.   

  CL[¢9w ǊŜƎŜȄόΚƴŀƳŜΣ Ϧ{ŀƭǾŀŘƻǊ 5ŀƭƝϦΣ ϦƛϦύ 

   } 

 
 

ɳʽˁˈ˄ʰ пн I¢¢t th{¢ hʾˍʹ˃ʰ ˉˊˇˌ CǳǎŜƪƛ 

 

 Ϝ ϮϽАϺЁϴЀϴ ϮϺ ϱϲϺ ϼϾ϶ЀϵϲГ ϱ϶ϮЃϼϾϲЁ϶ϷА, ϲϽ϶ЀЁБЃϲЁϮ϶ Ѐϲ ϹϼϾЃВ JSON ЖϽІϿ ϽϮϾϮϷАЁІ: 
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  "head": { 

    "vars": [ "artist" , "name" , "born" , "died" , "Nationality" ] 

  } , 

  "results": { 

    "bindings": [ 

      { 

        "artist": { "type": "uri" , "value": "http://localhost:3000/cmoa/artist/cc25d328-36af-40e8-87a0-

cce899283526" } , 

        ϦƴŀƳŜϦΥ ϑ ϦǘȅǇŜϦΥ ϦƭƛǘŜǊŀƭϦ Σ ϦǾŀƭǳŜϦΥ Ϧ{ŀƭǾŀŘƻǊ 5ŀƭƝϦ ϒ Σ 

        "born": { "type": "literal" , "value": "1904-01-01" } , 

        "died": { "type": "literal" , "value": "1989-01-01" } , 

        "Nationality": { "type": "literal" , "value": "Spanish" } 

      } , 

      { 

        "artist": { "type": "uri" , "value": "http://localhost:3000/moma/artist/1364" } , 

        ϦƴŀƳŜϦΥ ϑ ϦǘȅǇŜϦΥ ϦƭƛǘŜǊŀƭϦ Σ ϦǾŀƭǳŜϦΥ Ϧ{ŀƭǾŀŘƻǊ 5ŀƭƝϦ ϒ Σ 

        "born": { "type": "literal" , "value": "1904" } , 

        "died": { "type": "literal" , "value": "1989" } , 

        "Nationality": { "type": "literal" , "value": "(Spanish, 1904\u20131989)" } 

      } 

    ] 

  } 

} 

 

 

ɳʽˁˈ˄ʰ по ɮˉˈˁˊʽˋʹ CǳǎŜƪƛ ̀  ʁI¢¢t hʾˍʹ˃ʰ 

 

4.3.2. TDB 

Ϩϼ TDB [44]  ϲГϺϮ϶ Ёϼ trip le-store  ЁϴϿ Apache Jena ϽϼЂ ЄϾϴЀ϶ϹϼϽϼ϶ϲГЁϮ϶ ϰ϶Ϯ ЁϴϺ 

ϮϽϼϵВϷϲЂЀϴ ЁІϺ RDF ϰϾАЃІϺ. Ϩϼ ЀИϺϼϸϼ ϱϲϱϼϹБϺІϺ ϽϼЂ ϮϽϼϵϴϷϲИϲЁϮ϶ ϹЖϺ϶ϹϮ 

(persistently) ЀЁϼ TDB ϮϽϼЁϲϸϲГЁϮ϶ ϮϽЖ БϺϮϺ ϯϮЀ϶ϷЖ, ϮϺКϺЂϹϼ ϰϾАЃϼ (anonymous 

graph) Ѐϲ ЀЂϺϱЂϮЀϹЖ Ϲϲ АϸϸϼЂϿ, ϮϺ ЂϽАϾЄϼЂϺ, ϼϺϼϹϮЁ϶ЀϹБϺϼЂϿ ϰϾАЃϼЂϿ (named 

graphs). 
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Ϝ ЄϾВЀϴ ЁϼЂ TDB ϽϮϾАϸϸϴϸϮ Ϲϲ ЁϼϺ Fuseki server ϱГϺϲ϶ Ёϴ ϱЂϺϮЁЖЁϴЁϮ ϹБЀІ ЁϴϿ 

ЂϽϴϾϲЀГϮϿ SOH ϰ϶Ϯ SPARQL ϲϾІЁВϹϮЁϮ ЁϴϿ ϹϼϾЃВϿ: 

¶ Select, ask, describe, construct ϹБЀІ ЁІϺ ЀϴϹϲГІϺ 

http:// <uri>/<datasetName >/sparql  В /query ϷϮ϶ 

¶ Insert, delete data  ϹБЀІ ЁϼЂ ЀϴϹϲГϼЂ  http:// <uri>/<datasetName >/updat e 

ϥϮϾϮЁГϵϲЁϮ϶ Ёϼ ϮϾЄϲГϼ ϱ϶ϮϹЖϾЃІЀϴϿ (configuration  file ) ϽϼЂ ЄϾϴЀ϶ϹϼϽϼ϶ϲГ ϼ Fuseki ϰ϶Ϯ 

ϺϮ ϱϴϹ϶ϼЂϾϰВЀϲ϶ БϺϮ ЀИϺϼϸϼ ϱϲϱϼϹБϺІϺ ЀЁϼ TDB.   

 

PREFIX :        <#> 

PREFIX fuseki:  <http://jena.apache.org/fuseki#> 

PREFIX rdf:     <http://www.w3.org/1999/02/22-rdf-syntax-ns#> 

PREFIX rdfs:    <http://www.w3.org/2000/01/rdf-schema#> 

PREFIX tdb2:    <http://jena.apache.org/2016/tdb#> 

PREFIX ja:      <http://jena.hpl.hp.com/2005/11/Assembler#> 

[] rdf:type fuseki:Server ; 

   fuseki:services ( 

     <#service_tdb2> 

   ) . 

<#service_tdb2> rdf:type fuseki:Service ; 

    rdfs:label                      "MomaCmoa" ; 

    fuseki:name                     "MomaCmoa" ; 

    fuseki:serviceQuery             "query" ; 

    fuseki:serviceQuery             "sparql" ; 

    fuseki:serviceUpdate            "update" ; 

    fuseki:serviceUpload            "upload" ; 

    fuseki:serviceReadWriteGraphStore      "data" ; 

    fuseki:serviceReadGraphStore    "get" ; 

    fuseki:dataset           <#dataset> . 

<#dataset> rdf:type      tdb2:DatasetTDB2 ; 

    tdb2:location "/run/databases/MomaCmoa" . 
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http://uri/datasetName/sparql
http://uri/datasetName/sparql
http://uri/datasetName/sparql
http://uri/datasetName/sparql
http://uri/datasetName/sparql
http://uri/datasetName/sparql
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http://uri/datasetName/update
http://uri/datasetName/update
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http://uri/datasetName/update
http://uri/datasetName/update
http://uri/datasetName/update
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ϡϲ ϹϲЁϮЁϾϼϽВ ЁϼЂ configuration  file  ЁϴϿ ϲ϶ϷЖϺϮϿ 44 ЁϼЂ TDB  Ѐϲ ϮЂЁЖ ЁϴϿ ϲ϶ϷЖϺϮϿ 46, 

ϲϺϲϾϰϼϽϼ϶ϲГЁϮ϶ ϴ ϸϲ϶ЁϼЂϾϰГϮ ЀЂϹϽϲϾϮЀϹϼИ (reasoning) ЁϴϿ Jena, ϴ ϼϽϼГϮ ϽϾϼЀϵБЁϲ϶ ϺБϲϿ 

ЁϾ϶ϽϸБЁϲϿ ϽϼЂ БЄϼЂϺ ϲϻϮЄϵϲГ ϮϽЖ ЀЂϹϽϲϾϮЀϹЖ (inferred  triples ) ЀЁϼϺ ϰϾАЃϼ, ϽϼЂ 

ϽϮϾАϰϼϺЁϮ϶ ϮϽЖ ЁϼϺ OWL Reasoner ϯАЀϲ϶ ЁІϺ ϶ϱ϶ϼЁВЁІϺ ЁІϺ ϼϺЁϼϸϼϰ϶КϺ ϽϼЂ 

ЄϾϴЀ϶ϹϼϽϼ϶ϴϵВϷϮϺ ϰ϶Ϯ ЁϴϺ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷВ ϮϺϮϽϮϾАЀЁϮЀϴ ЁІϺ ϱϲϱϼϹБϺІϺ. Ϙ϶Ϯ 

ϽϮϾАϱϲ϶ϰϹϮ, ϼ϶ ЁϾ϶ϽϸБЁϲϿ ϽϼЂ ϽϲϾ϶ϰϾАЃϼЂϺ ЁϼϺ ϽЖϾϼ <http://localhost:3000/moma/  

33508/artwork> ÄGuitarÔ ϷϮ϶ ЁϼϺ ϷϮϸϸ϶ЁБЄϺϴ <http://localhost:3000/moma/artist/4609>  

ÄPablo PicassoÔ ЄІϾГϿ ЁϴϺ ϲϺϲϾϰϼϽϼГϴЀϴ ЁϴϿ ϱ϶Ϯϱ϶ϷϮЀГϮϿ ЀЂϹϽϲϾϮЀϹϼИ ϮϺϮϰϾАЃϼϺЁϮ϶ 

ЀЁϴϺ ϲ϶ϷЖϺϮ 45,  ϲϺК ЀЁϴϺ ϲ϶ϷЖϺϮ 47 ϮϺϮϰϾАЃϼϺЁϮ϶ ϼ϶ ЁϾ϶ϽϸБЁϲϿ  ϰ϶Ϯ ЁϼЂϿ Гϱ϶ϼЂϿ ϽЖϾϼЂϿ 

ϹϲЁА ЁϴϺ ϼϸϼϷϸВϾІЀϴ ЁϴϿ ϱ϶Ϯϱ϶ϷϮЀГϮϿ ЀЂϹϽϲϾϮЀϹϼИ.  

ϧЁϮ ϽϸϮГЀ϶Ϯ ЁϴϿ ϲϾϰϮЀГϮϿ ϲϷЁϲϸБЀЁϴϷϮϺ ϲϾІЁВϹϮЁϮ SPARQL Ϲϲ ϲϺϲϾϰϼϽϼ϶ϴϹБϺϴ ЁϴϺ 

ϸϲ϶ЁϼЂϾϰГϮ ЀЂϹϽϲϾϮЀϹϼИ ϰ϶Ϯ ϱϼϷ϶ϹϮЀЁ϶ϷА ЀИϺϼϸϮ ϱϲϱϼϹБϺІϺ Ϲϲ Ϲ϶ϷϾЖ ϽϸВϵϼϿ 

ЁϾ϶ϽϸϲЁКϺ ϷϮ϶ ϲϽ϶ЀЁϾАЃϴϷϮϺ ЀϮϺ ϮϽАϺЁϴЀϴ ϲϽ϶ЁЂЄКϿ ЁϮ ϱϲϱϼϹБϺϮ ϽϼЂ ЂϽВϾЄϮϺ Вϱϴ 

ϮϽϼϵϴϷϲЂϹБϺϮ Ѐϲ ЀЂϺϱЂϮЀϹЖ Ϲϲ ϮЂЁА ϽϼЂ ЀЂϺАЄϵϴϷϮϺ ϮϽЖ ЁϼϺ OWL Reasoner. ϟϮϵКϿ 

ЖϹІϿ ϼ Fuseki ϱϲϺ ϲГϺϮ϶ ϯϲϸЁ϶ЀЁϼϽϼ϶ϴϹБϺϼϿ ϰ϶Ϯ ϱ϶Ϯϱ϶ϷϮЀГϲϿ ЀЂϹϽϲϾϮЀϹϼИ ϹϲϰАϸІϺ 

ЀЂϺЖϸІϺ ϱϲϱϼϹБϺІϺ, ЖЁϮϺ Бϰ϶Ϻϲ ϮϽЖϽϲ϶ϾϮ ϲϷЁБϸϲЀϴϿ ЁІϺ Гϱ϶ІϺ ϲϾІЁϴϹАЁІϺ ϰ϶Ϯ ЖϸϮ 

ЁϮ ϱϲϱϼϹБϺϮ, ϴ ϶ЀЄИϿ ϷϮ϶ ϴ ϹϺВϹϴ ЁІϺ ЂϽϼϸϼϰ϶ЀЁКϺ ЀЁϼЂϿ ϼϽϼГϼЂϿ Бϰ϶ϺϮϺ ϼ϶ ϱϼϷ϶ϹБϿ, 

ϱϲϺ ϲϽϮϾϷϼИЀϮϺ ϰ϶Ϯ ϺϮ ϼϸϼϷϸϴϾІϵϼИϺ ϼ϶ ЂϽϼϸϼϰ϶ЀϹϼГ ϷϮ϶ ϺϮ ϲϽ϶ЀЁϾϮЃϼИϺ ϮϽϮϺЁВЀϲ϶Ͽ 

ЀЁϮ ϲϾІЁВϹϮЁϮ. 
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<http://localhost:3000/moma/33508/artwork> a edm:ProvidedCHO; 
  dc:creator <http://localhost:3000/moma/artist/4609>; 
  dc:date "Paris, December 1912"; 
  dc:title "Guitar"; 
  dc:type "Drawing"; 
  dct:medium "Charcoal on paper"; 
  ore:isAggregatedBy <http://localhost:3000/moma/33508> . 
 
<http://localhost:3000/moma/artist/4609> a edm:Agent; 
  edm:begin "1881"; 
  edm:end "1973"; 
  owl:sameAs <http://dbpedia.org/resource/Pablo_Picasso> , <http://localhost:3000/cmoa/artist/b7eaca81-
9a3a-404a-866e-05844d616971>, 
    <https://www.wikidata.org/wiki/Q5593>; 
  skos:note "(Spanish, 1881ς1973)"; 
  skos:prefLabel "Pablo Picasso" . 
 
<http://localhost:3000/moma/33508> a edm:EuropeanaAggregation; 
  edm:aggregatedCHO <http://localhost:3000/moma/33508/artwork>; 
  edm:hasView 
<http://www.moma.org/media/W1siZiIsIjc1NjQzIl0sWyJwIiwiY29udmVydCIsIi1yZXNpemUgMzAweDMwMFx1
MDAzZSJdXQ.jpg?sha=b340e3e0f4a77c83>; 
  owl:sameAs <http://www.moma.org/collection/works/33508> .  

ɳʽˁˈ˄ʰ пр ʆˊʽˉ˂ʷˍʶˌ ˉʶˊʽʴˊʰ˒ʺˌ ˍ˖˄ ˉˈˊ˖˄ ζDǳƛǘŀǊη ˁʰʽ ζtŀōƭƻ tƛŎŀǎǎƻη 
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PREFIX :        <#> 

PREFIX fuseki:  <http://jena.apache.org/fuseki#> 

PREFIX rdf:     <http://www.w3.org/1999/02/22-rdf-syntax-ns#> 

PREFIX rdfs:    <http://www.w3.org/2000/01/rdf-schema#> 

PREFIX tdb2:    <http://jena.apache.org/2016/tdb#> 

PREFIX ja:      <http://jena.hpl.hp.com/2005/11/Assembler#> 

[] rdf:type fuseki:Server ; 

   fuseki:services ( 

     <#service_tdb2> 

   ) . 

<#service_tdb2> rdf:type fuseki:Service ; 

    rdfs:label                      "MomaCmoa" ; 

    fuseki:name                     "MomaCmoa" ; 

    fuseki:serviceQuery             "query" ; 

    fuseki:serviceQuery             "sparql" ; 

    fuseki:serviceUpdate            "update" ; 

    fuseki:serviceUpload            "upload" ; 

    fuseki:serviceReadWriteGraphStore      "data" ; 

    fuseki:serviceReadGraphStore    "get" ; 

    fuseki:dataset           <#dataset> . 

<#dataset> rdf:type       ja:RDFDataset ; 

    ja:defaultGraph       <#model_inf>  . 

<#model_inf> a ja:InfModel ; 

     ja:baseModel <#tdbGraph> ; 

     ja:reasoner [ 

         ja:reasonerURL <http://jena.hpl.hp.com/2003/OWLFBRuleReasoner> 

     ] . 

<#tdbDataset> rdf:type   tdb2:DatasetTDB2 ; 

    tdb2:location "/run/databases/MomaCmoa" . 

<#tdbGraph> rdf:type tdb2:GraphTDB ; 

tdb2:dataset <#tdbDataset>  . 
 

ɳʽˁˈ˄ʰ пс ɮˊ˔ʶʾˇ ɲʽʰ˃ˈˊ˒˖ˋʹˌ ¢5. ˃  ʁ̀ˎ˃ˉʶˊʰˋ˃ˈ 

Ϥ ϰϾАЃϼϿ ϽϼЂ ϽϲϾ϶БЄϲ϶ ЁϮ ϱϲϱϼϹБϺϮ ЁІϺ ЀЂϸϸϼϰКϺ ЁІϺ ϱИϼ ϹϼЂЀϲГІϺ ϹϮϳГ Ϲϲ ЁϼЂϿ 

ϲϻІЁϲϾ϶ϷϼИϿ ЀЂϺϱБЀϹϼЂϿ ϷϮ϶ БЄϲ϶ ϮϽϼϵϴϷϲЂЁϲГ ЀЁϼ TDB ϽϲϾ϶ϸϮϹϯАϺϲ϶ ϽϲϾ϶ЀЀЖЁϲϾϲϿ 

ϮϽЖ 1.645.000 ЁϾ϶ϽϸБЁϲϿ. 
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<http://www.moma.org/collection/works/33508>  a edm:EuropeanaAggregation , owl:Thing , owl:Resource ; 

edm:aggregatedCHO    <http://localhost:3000/moma/33508/artwork> ; 

edm:hasView  

<http://www.moma.org/media/W1siZiIsIjc1NjQzIl0sWyJwIiwiY29udmVydCIsIi1yZXNpemUgMzAweDMwMFx1MDAzZSJdXQ

.jpg?sha=b340e3e0f4a77c83> ; 

owl:sameAs   <http://www.moma.org/collection/works/33508> , <http://localhost:3000/moma/33508> . 

 

<http://dbpedia.org/resource/Pablo_Picasso> a owl:Resource , owl:Thing , edm:Agent ; 

edm:begin    "1881" ; 

edm:end   "1973" ; 

owl:sameAs    <http://dbpedia.org/resource/Pablo_Picasso> , <https://www.wikidata.org/wiki/Q5593> , 

<http://localhost:3000/cmoa/artist/b7eaca81-9a3a-404a-866e-05844d616971> , 

<http://localhost:3000/moma/artist/4609> ; 

skos:note   "(Spanish, 1881ς1973)" ; 

skos:prefLabel   "Pablo Picasso" . 

 

<https://www.wikidata.org/wiki/Q5593> a owl:Thing , owl:Resource , edm:Agent ; 

edm:begin    "1881" ; 

edm:end   "1973" ; 

owl:sameAs    <http://dbpedia.org/resource/Pablo_Picasso> , <http://localhost:3000/cmoa/artist/b7eaca81-9a3a-404a-

866e-05844d616971> , <https://www.wikidata.org/wiki/Q5593> , <http://localhost:3000/moma/artist/4609> ; 

skos:note   "(Spanish, 1881ς1973)" ; 

skos:prefLabel   "Pablo Picasso" . 

 

<http://localhost:3000/cmoa/artist/b7eaca81-9a3a-404a-866e-05844d616971> a owl:Resource , owl:Thing , edm:Agent ; 

edm:begin  "1881" ; 

edm:end   "1973" ; 

owl:sameAs    <http://dbpedia.org/resource/Pablo_Picasso> , <https://www.wikidata.org/wiki/Q5593> , 

<http://localhost:3000/cmoa/artist/b7eaca81-9a3a-404a-866e-05844d616971> , 

<http://localhost:3000/moma/artist/4609> ; 

skos:note   "(Spanish, 1881ς1973)" ; 

skos:prefLabel   "Pablo Picasso" . 

 

<http://localhost:3000/moma/artist/4609> a edm:Agent , owl:Thing , owl:Resource ; 

edm:begin    "1881" ; 

edm:end   "1973" ; 

owl:sameAs    <http://localhost:3000/moma/artist/4609> , <http://dbpedia.org/resource/Pablo_Picasso> , 

<http://localhost:3000/cmoa/artist/b7eaca81-9a3a-404a-866e-05844d616971> , <https://www.wikidata.org/wiki/Q5593> 

; 

skos:note   "(Spanish, 1881ς1973)" ; 

skos:prefLabel   "Pablo Picasso" . 

 

<http://localhost:3000/moma/33508> a edm:EuropeanaAggregation , owl:Thing , owl:Resource ; 

edm:aggregatedCHO   <http://localhost:3000/moma/33508/artwork> ; 

edm:hasView   

<http://www.moma.org/media/W1siZiIsIjc1NjQzIl0sWyJwIiwiY29udmVydCIsIi1yZXNpemUgMzAweDMwMFx1MDAzZSJdXQ

.jpg?sha=b340e3e0f4a77c83> ; 

owl:sameAs    <http://localhost:3000/moma/33508> , <http://www.moma.org/collection/works/33508> . 

 

<http://localhost:3000/moma/33508/artwork>a edm:ProvidedCHO ; 

dc:creator   <http://localhost:3000/moma/artist/4609> , <https://www.wikidata.org/wiki/Q5593> , 

<http://dbpedia.org/resource/Pablo_Picasso> , <http://localhost:3000/cmoa/artist/b7eaca81-9a3a-404a-866e-

05844d616971> ; 

dc:date   "Paris, December 1912" ; 

dc:title   "Guitar" ; 

dc:type>   "Drawing" ; 

dct:medium   "Charcoal on paper" ; 

ore:isAggregatedBy   <http://localhost:3000/moma/33508> , <http://www.moma.org/collection/works/33508> .  
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ˋˎ˃ˉʶˊʰˋ˃ˇˏ 

4.4. ϖϺАϽЁЂϻϴ ϚЃϮϾϹϼϰВϿ 

Ϙ϶Ϯ ЁϴϺ ϮϺАϽЁЂϻϴ ЁϴϿ ϲЃϮϾϹϼϰВϿ ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϮϺ ЁϮ ϱϴϹϼЃ϶ϸВ frameworks Ϯ)  

React.js[45]  ϰ϶Ϯ ЁϴϺ ϱϴϹ϶ϼЂϾϰГϮ ЁІϺ ϱ϶ϲϽϮЃКϺ ϷϮ϶ ЁϴϺ ЂϸϼϽϼГϴЀϴ ЁϴϿ ϸϲ϶ЁϼЂϾϰ϶ϷЖЁϴЁϮϿ, 

ϷϮ϶ ϯ) Bootstrap [46]  ϰ϶Ϯ ЁϴϺ ϹϼϾЃϼϽϼГϴЀϴ ЁІϺ ϱ϶ϲϽϮЃКϺ. ϧЂϰϷϲϷϾ϶ϹБϺϮ 

ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϲ ϴ БϷϱϼЀϴ React v16.12 Ϲϲ ЄϾВЀϴ ЁϴϿ JSX[47]  ϷϮ϶ ЀИϺЁϮϻϴ ES6[48]  ЁϴϿ 

JavaScript ϷϮ϶ Ёϼ Bootstrap 4.   

ϟϮЁА ЁϴϺ ЀЄϲϱГϮЀϴ ϮϷϼϸϼЂϵВϵϴϷϲ ϴ ϸϼϰ϶ϷВ ϽϼЂ ϽϾϼЁϲГϺϲЁϮ϶ ϮϽЖ ЁϴϺ React ϰ϶Ϯ 

ϱϴϹ϶ϼЂϾϰГϮ ϽϮϾϮϹϲЁϾϼϽϼ϶ВЀϲІϺ ϷϮ϶ ϲϽϮϺϮЄϾϴЀ϶ϹϼϽϼ϶ϼИϹϲϺІϺ ϱϼϹ϶ϷКϺ ЀЁϼ϶ЄϲГІϺ 

ϽϼЂ ЀЂϺЁГϵϲϺЁϮ϶ ϰ϶Ϯ Ёϼ ЄЁГЀ϶Ϲϼ ЁϴϿ ϲЃϮϾϹϼϰВϿ. ϧЂϺϲϽКϿ Бϰ϶Ϻϲ ϽϾϼЀϽАϵϲ϶Ϯ ϺϮ 

ϱ϶ϮϷϾ϶ϵϼИϺ ϼ϶ ϸϲ϶ЁϼЂϾϰГϲϿ ϷϮ϶ ϺϮ ϱϴϹ϶ϼЂϾϰϴϵϲГ БϺϮ ϱϼϹ϶ϷЖ ЀЁϼ϶ЄϲГϼ ϽϼЂ ϵϮ ϷϮϸИϽЁϲ϶ Ё϶Ͽ 

ϮϽϮ϶ЁВЀϲ϶Ͽ ϷАϵϲ Ϲ϶ϮϿ. 

ЈЁЀ϶ ϽБϾϮ ϮϽЖ ЁϼϺ ϯϮЀ϶ϷЖ ϷϼϾϹЖ, ϱϴϹ϶ϼЂϾϰВϵϴϷϮϺ ϮϷЖϹϴ ϽБϺЁϲ ϱϼϹ϶ϷА ЀЁϼ϶ЄϲГϮ ЁϴϿ 

ϲЃϮϾϹϼϰВϿ. 

 

App.js  

 

ϖϽϼЁϲϸϲГ ЁϼϺ ϷϼϾϹЖ ϷϮ϶ Ёϼ ЂϽЖϯϮϵϾϼ ЁϴϿ ϱ϶ϲϽϮЃВϿ ϷϮ϶ ЖϸϮ ЁϮ ϱϼϹ϶ϷА ЀЁϼ϶ЄϲГϮ 

ϲϽ϶ЀЁϾБЃϼЂϺ ϮϽϼЁϲϸБЀϹϮЁϮ Ѐϲ ϮЂЁЖ. ϚϱК ϷϮϸϼИϺЁϮ϶ ЁϮ ϮϺЁ϶ϷϲГϹϲϺϮ ЁІϺ ϽϲϱГІϺ 

ϮϺϮϳВЁϴЀϴϿ ϷϮ϶  ЂϽАϾЄϲ϶ ϴ ЂϽϼϱϼϹВ ϰ϶Ϯ Ёϼ ЄЁГЀ϶Ϲϼ ЁІϺ SPARQL ϲϾІЁϴϹАЁІϺ. ϖϺАϸϼϰϮ 

ɳʽˁˈ˄ʰ пу ɮˊ˔ʽˁʺ ʁʻˈ˄ʹ ɳ˒ʰˊ˃ˇʴʺˌ 



ɼʶ˒ʱ˂ʰʽˇ п̌ 
ʃʁ ˊʽʴˊʰ˒ʺ ˁʰʽ ɮ˄ʱˉˍˎ˅ʹ ɳ˒ʰˊ˃ˇʴʺˌ 

со 
 

Ϲϲ Ё϶Ͽ Ё϶ϹБϿ ϽϼЂ ϲϽ϶ϸБϰϲ϶ ϼ ЄϾВЀЁϴϿ ϲϽ϶ЀЁϾБЃϼϺЁϮ϶ ϼ϶ ϹϲЁϮϯϸϴЁБϿ ϷϮ϶ ϱϴϹ϶ϼЂϾϰϼИϺЁϮ϶ ЁϮ 

ϷϮЁАϸϸϴϸϮ ЃГϸЁϾϮ. ϧЁϴ ЀЂϺБЄϲ϶Ϯ Жϸϴ ϴ ϽϸϴϾϼЃϼϾГϮ ϷІϱ϶ϷϼϽϼ϶ϲГЁϮ϶ 

(encoded/serialized) ϷϮ϶ ϱϼϹϲГЁϮ϶ Ёϼ ϲϾКЁϴϹϮ ϽϼЂ ϮϽϼЀЁБϸϸϲЁϮ϶ ЀЁϼϺ ϲϻЂϽϴϾϲЁϴЁВ. 

ϚϽГЀϴϿ ЀЁϼ App.js ϼϾГϳϼϺЁϮ϶ ϼ϶ ϱ϶ϮϱϾϼϹБϿ (routes) ϷϮ϶ Ѐϲ Ͻϼ϶ϼ ЀЁϼ϶ЄϲГϼ ϷϮ϶ Ϲϲ Ͻϼ϶Ϯ 

ϱϲϱϼϹБϺϮ ϵϮ ϼϱϴϰϼИϺ ϮЂЁБϿ. 

 

Inputs.js  

Ϩϼ ЀЁϼ϶ЄϲГϼ Inputs.js  ЂϸϼϽϼ϶ϲГ ЁϮ ϽϲϱГϮ ϲ϶ЀЖϱϼЂ ϽϼЂ ЄϾϴЀ϶ϹϼϽϼ϶ϼИϺЁϮ϶ ϮϽЖ ЁϼϺ ЄϾВЀЁϴ 

ЀЁϴϺ ϱ϶Ϯϱ϶ϷϮЀГϮ ЁϴϿ ϮϺϮϳВЁϴЀϴϿ. ϖϽϼЁϲϸϲГ Ϲ϶Ϯ ЃЖϾϹϮ ϲϺЖϿ ϽϲϱГϼЂ ϽϼЂ БЄϲ϶ 

ϽϮϾϮϹϲЁϾϼϽϼ϶ϴϵϲГ ϷϮЁАϸϸϴϸϮ КЀЁϲ ϮϺАϸϼϰϮ Ϲϲ ЁϮ ϼϾГЀϹϮЁϮ ϽϼЂ ϱБЄϲЁϮ϶ ϷϮЁА ЁϴϺ 

ϷϸВЀϴ ЁϼЂ, ϺϮ ϮϺЁ϶ЀЁϼ϶ЄГϳϲЁϮ϶ ϷАϵϲ ЃϼϾА Ѐϲ ϱ϶ϮЃϼϾϲЁ϶ϷЖ ϽϲϱГϼ ϮϺϮϳВЁϴЀϴϿ. 

 

 

<Inputs 

 passValue={this.passValue} 

 passvalueType={'text'} 

 passSubject={this.passSubject} 

 triple={"?artist skos:prefLabel ?name. "} 

 subject={'?name'} 

 placeholder={'Name'} 

 clear={this.state.clear_inputs} 

/> 

 
 

 

ϟϮЁА ЁϴϺ ЂϽϼϯϼϸВ ЁϴϿ ЃЖϾϹϮϿ ϱϼϹϲГЁϮ϶ ϹБϾϼϿ ЁϼЂ SPARQL ϲϾІЁВϹϮЁϼϿ ϽϼЂ ϵϮ 

ϮϽϼЀЁϮϸϲГ ЖЁϮϺ ϼϸϼϷϸϴϾІϵϲГ ϴ ϮϺϮϳВЁϴЀϴ. ϖϺ ϴ ЃЖϾϹϮ ЂϽϼϯϸϴϵϲГ ϷϲϺВ ЁЖЁϲ ϵϮ 

ϲϽ϶ЀЁϾϮЃϲГ Ёϼ  ϽϲϱГϼ ЀϮϺ ϳϴЁϼИϹϲϺϴ ϹϲЁϮϯϸϴЁВ. ϖϺ ϴ ЃЖϾϹϮ ЂϽϼϯϸϴϵϲГ ЀЂϹϽϸϴϾІϹБϺϴ 

ЁЖЁϲ ϵϮ ϮϽϼЁϲϸϲГ ЃГϸЁϾϼ ϽϲϾ϶ϼϾ϶ЀϹϼИ ЁІϺ ϮϽϼЁϲϸϲЀϹАЁІϺ. Ϙ϶Ϯ ϽϮϾАϱϲ϶ϰϹϮ ϴ ЃЖϾϹϮ 

ЁϼЂ ЁГЁϸϼЂ ϽϼЂ ЂϽϼϯАϸϸϲЁϮ϶ ϷϲϺВ ϽϮϾАϰϲ϶ Ёϼ ϽϮϾϮϷАЁІ ϲϾКЁϴϹϮ. 

 



ɮ˄ʱˉˍˎ˅ʹ ɳ˒ʰˊ˃ˇʴʺˌ 

сп 
 

 

{9[9/¢ ŘƛǎǘƛƴŎǘ ϝ ²I9w9ϑ ΚŎƘƻ ŘŎΥǘƛǘƭŜ ΚǘƛǘƭŜΦ ΚŎƘƻ ŘŎΥŎǊŜŀǘƻǊ ΚŀǊǘƛǎǘΦ  ϒ 

 

ϲϺК ϮϺ ЂϽϼϯϸϴϵϲГ ЀЂϹϽϸϴϾІϹБϺϴ Ϲϲ ЁϼϺ ЁГЁϸϼ ÄBlues April 30Ô ϽϾϼЀϵБЁϲ϶ Ёϼ ϮϺАϸϼϰϼ 

ЃГϸЁϾϼ 

 

{9[9/¢ ŘƛǎǘƛƴŎǘ ϝ ²I9w9ϑ ΚŎƘƻ ŘŎΥǘƛǘƭŜ ΚǘƛǘƭŜΦ ΚŎƘƻ ŘŎΥŎǊŜŀǘƻǊ ΚŀǊǘƛǎǘΦ  CL[¢9w ǊŜƎŜȄόΚǘƛǘƭŜΣ Ϧ.ƭǳŜǎ 

!ǇǊƛƭ ол ϦΣ ϦƛϦύ  ϒ 

Ϙ϶Ϯ ЁϴϺ ϱ϶ϲЂϷЖϸЂϺЀϴ ЁϴϿ ϮϺϮϳВЁϴЀϴϿ, ϷϮЁА ЁϴϺ ϽϸϴϷЁϾϼϸЖϰϴЀϴ ϽϾϼϯАϸϸϼϺЁϮ϶ 

ϽϾϼЁАЀϲ϶Ͽ ϰ϶Ϯ Ёϼ ϽϲϱГϼ ϽϼЂ ЀЂϹϽϸϴϾКϺϲЁϮ϶, ϽϼЂ ϽϲϾ϶БЄϼЂϺ ЖЁ϶ БЄϲ϶ ϽϸϴϷЁϾϼϸϼϰВЀϲ϶ БІϿ 

ϲϷϲГϺϴ Ёϴ ЀЁ϶ϰϹВ ϼ ЄϾВЀЁϴϿ. ϖЂЁЖ ϲϽ϶ЁЂϰЄАϺϲЁϮ϶ ϮϽϼЀЁБϸϸϼϺЁϮϿ БϺϮ ϲϾКЁϴϹϮ ϰ϶Ϯ ЁϼϺ 

ϮϺАϸϼϰϼ ЁИϽϼ ϷАϵϲ ЃϼϾА ϽϼЂ ϼ ЄϾВЀЁϴϿ ϽϾϼЀϵБЁϲ϶ БϺϮ ЄϮϾϮϷЁВϾϮ ЀЁϼ ϽϲϱГϼ ЁϴϿ 

ϮϺϮϳВЁϴЀϴϿ ϷϮ϶ ϲϽ϶ЀЁϾБЃϼϺЁϮϿ ЖϸϮ ЁϮ ϮϽϼЁϲϸБЀϹϮЁϮ. 

 

ɳʽˁˈ˄ʰ пф ɳˉʽ˂ʶʴ˃ʷ˄ˇ ̄ʶʵʾˇ ʰ˄ʰʸʺˍʹˍˋʹˌ ˔˖ˊʾˌ ˇˊʽˋ˃ˈ ˍʽ˃ʺˌ 

ɳʽˁˈ˄ʰ рл ɳˉʽ˂ʶʴ˃ʷ˄ˇ ˉʶʵʾˇ ʰ˄ʰʸʺˍʹˋʹˌ ˃ʶ  ʁˉʽ˂ˇʴʺ ˍʽ˃ʺˌ 

ɳʽˁˈ˄ʰ рм ʃˊˇˍʶʽ˄ˈ˃ʶ˄ʶˌ ˍʽ˃ʷˌ ˁʰˍʱ ˍʹ˄ ˉ˂ʹˁˍˊˇ˂ˈʴʹˋʹ 



ɼʶ˒ʱ˂ʰʽˇ п̌ 
ʃʶˊʽʴˊʰ˒ʺ ˁʰʽ ɮ˄ʱˉˍˎ˅ʹ ɳ˒ʰˊ˃ˇʴʺˌ 

ср 
 

ResultTable.js  

Ϩϼ ЀЂϰϷϲϷϾ϶ϹБϺϼ ЀЁϼ϶ЄϲГϼ ЁϴϿ ϲЃϮϾϹϼϰВϿ ϮϺϮϸϮϹϯАϺϲ϶ ϺϮ ϹϲЁϮЁϾБЅϲ϶ ЁϮ ϱϲϱϼϹБϺϮ ϽϼЂ 

ϲϽ϶ЀЁϾБЃϼϺЁϮ϶ ϮϽЖ ЁϼϺ ϲϻЂϽϴϾϲЁϴЁВ ϮϽЖ ϹϼϾЃВ JSON Ѐϲ Ϲ϶Ϯ ϲЂϷϼϸЖЁϲϾϮ ϮϺϮϰϺКЀ϶Ϲϴ 

ϮϽЖ ЁϼϺ ЄϾВЀЁϴ, ϱϴϹ϶ϼЂϾϰКϺЁϮϿ ϱЂϺϮϹ϶ϷА БϺϮϺ ϽГϺϮϷϮ ϮϽϼЁϲϸϲЀϹАЁІϺ . ϧϮϺ ϼϾГЀϹϮЁϮ 

ϵϮ ϽϲϾϮЀЁϼИϺ ϴ ϮϽЖϷϾ϶Ѐϴ ЁϼЂ ϲϻЂϽϴϾϲЁϴЁВ ϮϸϸА ϷϮ϶ ϴ ϱϼϹВ ЁϼЂ SPARQL ϲϾІЁВϹϮЁϼϿ 

ϽϼЂ ЀЁАϸϵϴϷϲ.  ϖϾЄ϶ϷА ϵϮ ϱϴϹ϶ϼЂϾϰϴϵϲГ БϺϮϿ ϽГϺϮϷϮϿ ϮϺЁ϶Ϸϲ϶ϹБϺІϺ ϮϽЖ ϹϲЁϮЁϾϼϽВ ЁϴϿ 

ϮϽЖϷϾ϶ЀϴϿ ϮϽЖ ЁϴϺ ϲϽ϶ЀЁϾϲЃЖϹϲϺϴ ϹϼϾЃВ Ѐϲ RDF ЁϾ϶ϽϸБЁϲϿ ЀЂϺϱЂАϳϼϺЁϮϿ Ё϶Ͽ 

ϹϲЁϮϯϸϴЁБϿ ЁϼЂ ϲϾІЁВϹϮЁϼϿ Ϲϲ Ё϶Ͽ Ё϶ϹБϿ ϽϼЂ ϽϮГϾϺϼЂϺ ЀЁϴϺ ϮϽАϺЁϴЀϴ ϷϮ϶ 

ЄϾϴЀ϶ϹϼϽϼ϶КϺЁϮϿ ЁϴϺ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷВ ϶ϱ϶ЖЁϴЁϮ ϰ϶Ϯ Ёϴ ЀИϺϱϲЀϴ ЁϼЂϿ, ϱϴϸϮϱВ Ёϼ ЀЁϼ϶ЄϲГϼ 

ЁϴϿ ϮϽЖϷϾ϶ЀϴϿ ϮϽЖ 

 

{ 

  "artist": { 

    "type": "uri", 

    "value": "http://localhost:3000/moma/artist/47318" 

  }, 

  "name": { 

    "type": "literal", 

    ϦǾŀƭǳŜϦΥ Ϧ¢ƻƳŀǎȊ [ƛǇƛƵǎƪƛϦ 

  } 

} 

 
 

ϹϲЁϮЁϾБϽϲЁϮ϶ Ѐϲ 

 

 

{ 

  "subject": "http://localhost:3000/moma/artist/47318", 

  "predicate": "skos:prefLabel", 

  ϦƻōƧŜŎǘϦΥ Ϧ¢ƻƳŀǎȊ [ƛǇƛƵǎƪƛϦ 

} 

 
 

 



ɮ˄ʱˉˍˎ˅ʹ ɳ˒ʰˊ˃ˇʴʺˌ 

сс 
 

Ϝ ϹϲЁϮЁϾϼϽВ ϮЂЁВ ϲГϺϮ϶ ϮϽϮϾϮГЁϴЁϴ ϰ϶ϮЁГ ϮϽϼЁϲϸϲГ ЁϴϺ ϮϽϮ϶ЁϼИϹϲϺϴ ЀИϺЁϮϻϴ ϽϼЂ 

ϮϺϮϰϺІϾГϳϲ϶ Ёϼ ϱϼϹ϶ϷЖ ЀЁϼ϶ЄϲГϼ Curve.js ϰ϶Ϯ ϹϲЁБϽϲ϶ЁϮ ϽϾϼϯϼϸВ ЁІϺ ϮϽϼЁϲϸϲЀϹАЁІϺ Ѐϲ 

ϰϾϮЃ϶ϷВ ϮϺϮϽϮϾАЀЁϮЀϴ. 

ϧЁϴ ЀЂϺБЄϲ϶Ϯ, ϱϴϹ϶ϼЂϾϰϼИϺЁϮ϶ ЁϮ Ϸϲϸ϶А ЁϼЂ ϽГϺϮϷϮ ϷϮ϶ ЁϼϽϼϵϲЁϼИϺЁϮ϶ ϹБЀϮ Ѐϲ ϮЂЁА ϼ϶ 

Ё϶ϹБϿ ЁІϺ ϮϽϼЁϲϸϲЀϹАЁІϺ. ϥϾ϶Ϻ ϰГϺϲ϶ ϴ ЀЂϹϽϸВϾІЀϴ ЁϼЂ Ϸϲϸ϶ϼИ ϲϸБϰЄϲЁϮ϶ Ёϼ ϲГϱϼϿ ЁϴϿ 

Ё϶ϹВϿ ϷϮ϶ ЁϼϽϼϵϲЁϲГЁϮ϶ ϮϺϮϸЖϰІϿ. ϖϺ ϽϾЖϷϲ϶ЁϮ϶ ϰ϶Ϯ Ё϶ϹВ ЁИϽϼЂ literal ЁЖЁϲ ϮЂЁВ 

ЁϼϽϼϵϲЁϲГЁϮ϶ ІϿ БЄϲ϶, ϮϺ ϽϾЖϷϲ϶ЁϮ϶ ϰ϶Ϯ URI ЁЖЁϲ ϴ Ё϶ϹВ ϹϲЁϮЁϾБϽϲЁϮ϶ Ѐϲ ЂϽϲϾЀИϺϱϲЀϹϼ 

ϲϷЁЖϿ ЁϴϿ ϽϲϾГϽЁІЀϴϿ ϽϼЂ ϼ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷЖϿ ЁИϽϼϿ ЁϼЂ ЂϽϲϾЀЂϺϱБЀϹϼЂ ϮϺϮЃБϾϲЁϮ϶ Ѐϲ 

ϲ϶ϷЖϺϮ, ЖϽϼЂ ϰГϺϲЁϮ϶ ϽϾϼϯϼϸВ ЁϴϿ. 

 

 

ResourceDetails.js  

Ϩϼ ResourceDetails БЄϲ϶ ЂϸϼϽϼ϶ϴϵϲГ ϰ϶Ϯ ϺϮ ϽϮϾϼЂЀ϶Аϳϲ϶ Ё϶Ͽ ϸϲϽЁϼϹБϾϲ϶ϲϿ ϲϺЖϿ 

ϲϽ϶ϸϲϰϹБϺϼЂ ϽЖϾϼЂ ϷϮ϶ ϺϮ ϲϷЁϲϸϲГ ϱ϶Ϯϱ϶ϷϮЀГϲϿ ϱ϶ϮЀИϺϱϲЀϴϿ ЁϼЂ ϽЖϾϼЂ Ϲϲ ϲϻІЁϲϾ϶ϷБϿ 

ϽϴϰБϿ. ϖϾЄ϶ϷА ϷϮЁА ЁϴϺ ЃЖϾЁІЀϴ ϰГϺϲЁϮ϶ ϮϺАϸЂЀϴ ЁϼЂ URL ЁϴϿ ЀϲϸГϱϮϿ, ϽϼЂ ϮϽϼЁϲϸϲГ 

ϷϮ϶ URI ЁϼЂ ϽЖϾϼЂ, ϷϮ϶ Ϲϲ ϯАЀϴ ϮЂЁЖ ЄЁГϳϲЁϮ϶ БϺϮ SPARQL ϲϾКЁϴϹϮ ϽϾϼϿ ЁϼϺ Fuseki 

server. ϡЖϸ϶Ͽ ϸϴЃϵϼИϺ ЁϮ ϮϽϼЁϲϸБЀϹϮЁϮ, ϷϮϸϲГЁϮ϶ Аϸϸϴ Ϲ϶Ϯ ЃϼϾА ϼ ResourceTable ϰ϶Ϯ 

ϺϮ ЁϮ ϹϲЁϮЁϾБЅϲ϶ ЀЁϴϺ ϲϽ϶ϵЂϹϴЁВ ϹϼϾЃВ ϷϮ϶ ϺϮ ЁϮ ϽϮϾϼЂЀ϶АЀϲ϶. 

ϖϺ ϽϸϴϾϼИϺЁϮ϶ ЀЂϰϷϲϷϾ϶ϹБϺϮ ϷϾ϶ЁВϾ϶Ϯ, ЀЁϼ ϲϾКЁϴϹϮ ϽϾϼЀЁГϵϲЁϮ϶ БϺϮ federated SPARQL 

query Ёϼ ϼϽϼГϼ ϮϺϮϳϴЁА ЖϹϼ϶ϼЂϿ ϽЖϾϼЂϿ ЀЁϼЂϿ ϰϾАЃϼЂϿ ЁϴϿ Europeana ϷϮ϶ ЁϴϿ Dbpedia  

ϯАЀϲ϶ ЁϼЂ ЀϴϹϮЀ϶ϼϸϼϰ϶ϷϼИ ЁИϽϼЂ ЁϼЂ ϽЖϾϼЂ ϷϮ϶ ЁϴϿ ϶ϱ϶ЖЁϴЁϮϿ ϽϼЂ ЁϼϺ ϽϲϾ϶ϰϾАЃϲ϶. ϖϺ 

ЂϽАϾЄϼЂϺ ϮϽϼЁϲϸБЀϹϮЁϮ ϮϽЖ ЁϴϺ ϮϽϼϹϮϷϾЂЀϹБϺϴ ϮϺϮϳВЁϴЀϴ ϵϮ ϲϷЁϲϸБЀϲ϶ Ϲ϶Ϯ 

ЀИϰϷϾ϶Ѐϴ ЁϴϿ Ё϶ϹВϿ ϽϼЂ ϮϽϼЀЁАϸϵϴϷϲ Ϲϲ Ё϶Ͽ ϮϺЁГЀЁϼ϶ЄϲϿ Ё϶ϹБϿ ЁϼЂ ϮϽϼЁϲϸБЀϹϮЁϼϿ Ϲϲ 

ЄϾВЀϴ Ϲ϶ϮϿ ϹϲЁϾ϶ϷВϿ ϼϹϼ϶ЖЁϴЁϮϿ ϮϸЃϮϾ϶ϵϹϴЁ϶ϷϼИ (string  similarity  metric ). ϧЁϴϺ 

ЂϸϼϽϼГϴЀϴ ϮЂЁВ ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϲ ϲϽ϶ϸϲϷЁ϶ϷА ϴ ϹϲЁϾ϶ϷВ ÄJaro-distanceÔ. ϖϺ ϴ Ё϶ϹВ ЁϴϿ 

ϹϲЁϾ϶ϷВϿ ЂϽϲϾϯϮГϺϲ϶ БϺϮ ϽϾϼϷϮϵϼϾ϶ЀϹБϺϼ ЖϾ϶ϼ, ЁЖЁϲ ϼϾГϳϲЁϮ϶ ϼϹϼ϶ЖЁϴЁϮ ϷϮ϶ ϰГϺϲЁϮ϶ 

ϲϺБϾϰϲ϶Ϯ ϷϮЁϮϰϾϮЃВϿ ЁϼЂ ϺБϼЂ ЀЂϺϱБЀϹϼЂ ЀЁϼ ϰϾАЃϼ. ЈЁЀ϶ ϰГϺϲЁϮ϶ ϽϾКЁϮ БϺϮ ϲϾКЁϴϹϮ 

ЁИϽϼЂ ask ЀЁϼϺ ϰϾАЃϼ ϰ϶Ϯ ϺϮ ϲϻϮϷϾ϶ϯІϵϲГ ЖЁ϶ ϱϲϺ БЄϲ϶ Вϱϴ ϮϽϼϵϴϷϲЂЁϲГ ϴ ϼϹϼ϶ЖЁϴЁϮ ϷϮ϶ 

ɳʽˁˈ˄ʰ рн ɮ˄ʰˉʰˊʱˋˍʰˋʹ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ʰ˄ʰʸʺˍʹˋʹˌ ˋʶ ˃ˇˊ˒ʺ ˉʾ˄ʰˁʰ 
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ϮϺ ϴ ϮϽАϺЁϴЀϴ ϲГϺϮ϶ ϮϾϺϴЁ϶ϷВ ϲϷЁϲϸϲГЁϮ϶ ϺБϼ ϲϾКЁϴϹϮ ϰ϶Ϯ ЁϴϺ ϲ϶ЀϮϰІϰВ ϺБІϺ 

ϱϲϱϼϹБϺІϺ. 

ϖϷϼϸϼЂϵКϺЁϮϿ ЁϮ ϽϾЖЁЂϽϮ ϱ϶Ϯϸϲ϶ЁϼЂϾϰ϶ϷЖЁϴЁϮϿ,, ϲϷЁЖϿ ϮϽЖ ЁϴϺ ϽϮϾϼЂЀГϮЀϴ ЁІϺ 

ϱϲϱϼϹБϺІϺ Ѐϲ ϹϼϾЃВ ϽГϺϮϷϮ, ϱГϺϲЁϮ϶ ϴ ϱЂϺϮЁЖЁϴЁϮ ϽϾϼϯϼϸВϿ ЁІϺ ϸϲϽЁϼϹϲϾϲ϶КϺ ЁϼЂ 

ϽЖϾϼЂ ϷϮ϶ Ѐϲ ϹϼϾЃВ RDF-XML ϷϮ϶ JSON-LD, ϮϽϼЀЁБϸϸϼϺЁϮϿ БϺϮ SPARQL ϲϾКЁϴϹϮ  

ЁИϽϼЂ Describe ϰ϶Ϯ Ёϼ URI ЁϼЂ ϽЖϾϼЂ ϷϮ϶ ϼϾГϳϼϺЁϮϿ Ёϼ ϳϴЁϼИϹϲϺϼ ЁИϽϼ ϮϺАϷЁϴЀϴϿ ЁІϺ 

ϮϽϼЁϲϸϲЀϹАЁІϺ ЀЁϴϺ ϷϲЃϮϸГϱϮ ЁϼЂ HTTP Ϯ϶ЁВϹϮЁϼϿ ϽϼЂ ϵϮ ЀЁϮϸϲГ ЀЁϼϺ ϲϻЂϽϴϾϲЁϴЁВ, 

ЀЂϰϷϲϷϾ϶ϹБϺϮ ϮϽϼЀЁБϸϸϲЁϮ϶ 

¶ !ŎŎŜǇǘΥ ŀǇǇƭƛŎŀǘƛƻƴκƧǎƻƴ ɹʽ h˂ʺ˕ ́̄ʶˊʽʶ˔ˇ˃ʷ˄˖˄ ˋʶ ˃ˇˊ˒ʺ ƧǎƻƴΣ ʰˉˇˍʶ˂ʶʾ ˍʹ˄ ˉˊˇʶˉʽ˂ˇʴʺ 

¶ !ŎŎŜǇǘΥ ŀǇǇƭƛŎŀǘƛƻƴκǊŘŦҌȄƳƭ ɹʽʰ ˂ʺ˕ ́ɻʶʵˇ˃ʷ˄˖˄ ˋʶ ˃ˇˊ˒ʺ w5Cπ·a[ 

¶ !ŎŎŜǇǘΥŀǇǇƭƛŎŀǘƛƻƴκƭŘҌƧǎƻƴ ɹʽʰ ˂ʺ˕ ́ʁɻ ʵˇ˃ʷ˄˖˄ ˋʶ ˃ˇˊ˒ʺ W{hbπ[5 

 

MakeHttpReq.js  

Tϼ ЀЂϰϷϲϷϾ϶ϹБϺϼ ЀЁϼ϶ЄϲГϼ ЄϾϴЀ϶ϹϼϽϼ϶ϲГЁϮ϶ ϮϽЖ ЁϮ ЂϽЖϸϼ϶ϽϮ ϰ϶Ϯ ЁϴϺ ϮϽϼЀЁϼϸВ 

ϲϾІЁϴϹАЁІϺ ЀЁϼϺ Fuseki server ϱϴϹ϶ϼЂϾϰКϺЁϮϿ ϷϮ϶ ϮϽϼЀЁБϸϸϼϺЁϮϿ БϺϮ HTTP ϮГЁϴϹϮ. 

ϙБЄϲЁϮ϶ ЀϮϺ ЖϾ϶ЀϹϮ Ёϼ Ёϲϸ϶ϷЖ ЀϴϹϲГϼ ϮϽϼЀЁϼϸВϿ ЁϼЂ ϲϾІЁВϹϮЁϼϿ ϮϺАϸϼϰϮ Ϲϲ ЁϼϺ ЁИϽϼ 

ЁϼЂ, ϱϴϸϮϱВ ϵϮ ϸАϯϲ϶ ЁϴϺ Ё϶ϹВ query  ϮϺ ϽϾЖϷϲ϶ЁϮ϶ ϰ϶Ϯ ϮϺϮϳВЁϴЀϴ ЀЁϼ϶ЄϲГІϺ В ϲϾКЁϴЀϴ 

ИϽϮϾϻϴϿ ϽϸϴϾϼЃϼϾГϮϿ, ϲϺК ЁϴϺ Ё϶ϹВ update ЀЁϴϺ ϽϲϾГϽЁІЀϴ ϽϼЂ ϽϾЖϷϲ϶ЁϮ϶ ϺϮ 

ϲ϶ЀϮЄϵϼИϺ ϽϸϴϾϼЃϼϾГϲϿ ЀЁϼ ϰϾАЃϼ. ϙϲИЁϲϾϼ ЖϾ϶ЀϹϮ ϲГϺϮ϶ Ёϼ ϲϾКЁϴϹϮ ϷϮϵϮЂЁЖ ϽϼЂ 

ϽϾЖϷϲ϶ЁϮ϶ ϺϮ ϮϽϼЀЁϮϸϲГ, ϷϮ϶ ЁϾГЁϼ ϴ ϲϽ϶ϵЂϹϴЁВ ϹϼϾЃВ ЀЁϴϺ ϼϽϼГϮ ϵϮ ϲϽ϶ЀЁϾϮЃϼИϺ ЁϮ 

ϱϲϱϼϹБϺϮ.  Ϝ Ё϶ϹВ ϽϼЂ ϲϽ϶ЀЁϾБЃϲЁϮ϶ ϲГϺϮ϶ ϴ ϮϽАϺЁϴЀϴ ЁϼЂ ϲϻЂϽϴϾϲЁϴЁВ ЀЁϴϺ ϹϼϾЃВ ϽϼЂ 

ϳВЁϴЀϲ ϴ ϲϷАЀЁϼЁϲ ϷϸВЀϴ. 

 

Ϩϼ Curve.js  

Ϩϼ ЀЁϼ϶ЄϲГϼ Curve.js БЄϲ϶ ІϿ ЀϷϼϽЖ ϺϮ ϮϺϮϽϮϾϮЀЁВЀϲ϶ ϰϾϮЃ϶ϷА ЁϮ ϮϽϼЁϲϸБЀϹϮЁϮ ЁϴϿ 

ϮϺϮϳВЁϴЀϴϿ. ϖϾЄ϶ϷА ϹϲЁϮЁϾБϽϲ϶ ЁϮ ϮϺЁ϶ϷϲГϹϲϺϮ ЁИϽϼЂ {subject, property, object} ϽϼЂ 

ϱϴϹ϶ϼЂϾϰВϵϴϷϮϺ ЀЁϼ ResultTable Ѐϲ ϮϺЁ϶ϷϲГϹϲϺϮ ϷЖϹϯІϺ ϷϮ϶ ϮϷϹКϺ. ϨϮ ϮϺЁ϶ϷϲГϹϲϺϮ 

ϮЂЁА ЄϾϴЀ϶ϹϼϽϼ϶ϼИϺЁϮ϶ ϰ϶Ϯ ϺϮ ϮϺϮϽϮϾϮЀЁϮϵϲГ ϼ ϰϾАЃϼϿ Ϲϲ ЄϾВЀϴ ЁϴϿ ϯ϶ϯϸ϶ϼϵВϷϴϿ D3 , 

ЖϽϼЂ ϮЃϼИ ϼϾ϶ЀЁϼИϺ ЁϮ ЄϮϾϮϷЁϴϾ϶ЀЁ϶ϷА ЁϼЂϿ ϵϮ ϱϴϹ϶ϼЂϾϰВЀϼЂϺ БϺϮϺ ϷϮЁϲЂϵЂϺЖϹϲϺϼ 

ϰϾАЃϼ Ϲϲ ϱЂϺϮϹ϶ϷБϿ ϵБЀϲ϶Ͽ ЀϴϹϲГІϺ, ϼ϶ ϼϽϼГϲϿ ϹϽϼϾϼИϺ ϺϮ ϮϸϸАϻϼЂϺ ϮϽЖ Ёϼ ЄϾВЀЁϴ ϰ϶Ϯ 

ϷϮϸИЁϲϾϴ ϲϽϼϽЁϲГϮ. 
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ϨϮ ЁϹВϹϮЁϮ ЁϴϿ ϲЃϮϾϹϼϰВϿ ϮϸϸϴϸϼϲϽ϶ϱϾϼИϺ ϹϲЁϮϻИ ЁϼЂϿ ЖϽІϿ ЃϮГϺϼϺЁϮ϶ ЀЁϼ 

ϽϮϾϮϷАЁІ ЀЄВϹϮ ЁϴϿ ϲ϶ϷЖϺϮϿ 54. 

 

 

ϧЁϼ϶ЄϲГϮ ϷКϱ϶ϷϮ ϮϽЖ АϸϸϲϿ ϽϴϰБϿ 

 

ϟϮЁА ЁϴϺ ЂϸϼϽϼГϴЀϴ ЁϴϿ ϲЃϮϾϹϼϰВϿ ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϮϺ ϲϽГЀϴϿ ϼ϶ ϲϻВϿ ϽϾϼЀϵВϷϲϿ: 

¶ Ϝ ϲϽБϷЁϮЀϴ ЁϴϿ React, ЁϼϺ React Router ϰ϶Ϯ ЁϴϺ ϹϲЁАϯϮЀϴ Ѐϲ ЀЁϮ ϱ϶ϮЃϼϾϲЁ϶ϷА 

ЀЁϼ϶ЄϲГϮ ЁϴϿ ϲЃϮϾϹϼϰВϿ ϷϮ϶ ЁϴϺ ϱЂϺϮϹ϶ϷВ ЄϾВЀϴ ЁІϺ URL, ϱϴϹ϶ϼЂϾϰКϺЁϮϿ 

ϻϲЄІϾ϶ЀЁБϿ ЀϲϸГϱϲϿ ϰ϶Ϯ ϷАϵϲ ϽЖϾϼ. 

¶ ϨϴϺ ϯ϶ϯϸ϶ϼϵВϷϴ axios ϽϼЂ ЄϾϴЀ϶ϹϼϽϼ϶ВϵϴϷϲ ϰ϶Ϯ ЁϴϺ ϲϷЁБϸϲЀϴ ЁІϺ HTTP 

Ϯ϶ЁϴϹАЁІϺ ЀЁϼϺ ϲϻЂϽϴϾϲЁϴЁВ. 

¶ Ϩϼ ЀЁϼ϶ЄϲГϼ ЁϴϿ ϲЃϮϾϹϼϰВϿ Curve.js, ϮϽϼЁϲϸϲГ ЁϾϼϽϼϽϼГϴЀϴ ЁϼЂ ϲϾϰϮϸϲГϼЂ 

D3RDF [https:// github.com/Rathachai/d3rdf], Ѐϲ ЀИϺЁϮϻϴ ЁϴϿ JavaScript ES6 ϷϮ϶ 

ϽϾϼЀϮϾϹϼϰВ ЁϼЂ КЀЁϲ ϺϮ ϲГϺϮ϶ ЀЂϹϯϮЁЖ Ϲϲ ЁϴϺ ϸϲ϶ЁϼЂϾϰГϮ ЁϴϿ React ϷϮϵКϿ 

ϲϽГЀϴϿ ϷϮ϶ ϹϲЁϮЁϾϼϽВ ϼϾ϶ЀϹБϺІϺ ЀϴϹϲГІϺ КЀЁϲ ϺϮ ϲГϺϮ϶ ЀЂϹϯϮЁЖ Ϲϲ ЁϴϺ ϺϲЖЁϲϾϴ 

ɳʽˁˈ˄ʰ ро ɮ˄ʰˉʰˊʱˋˍʰˋʹ ʰˉˇˍʶ˂ʶˋ˃ʱˍ˖˄ ʰ˄ʰʸʺˍʹˋʹˌ ˋʶ ˃ˇˊ˒ʺ ˁʰˍʶˎʻˎ˄ˈ˃ʶ˄ˇˎ ʴˊʱ˒ˇˎ 
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БϷϱϼЀϴ ЁϴϿ ϯ϶ϯϸ϶ϼϵВϷϴϿ D3.js ϽϼЂ ϯϾГЀϷϲЁϮ϶ ЀЁϴϺ 5ϴ БϷϱϼЀϴ, БϺϮϺЁ϶ ЁϴϿ 3ϴϿ ЀЁϴϺ 

ϼϽϼГϮ ЂϸϼϽϼ϶ВϵϴϷϲ ϮϾЄ϶ϷА. 

 

 

ɳʽˁˈ˄ʰ рп ɮ˂˂ʹ˂ʶˉʾʵˊʰˋʹ ʵˇ˃ʽˁ˗˄ ˋˍˇʽ˔ʶʾ˖˄ ʶ˒ʰˊ˃ˇʴʺˌ 
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ϟϲЃАϸϮ϶ϼ 5ϼ  
ϧϲϺАϾ϶Ϯ ϫϾВЀϴϿ ϚЃϮϾϹϼϰВϿ 

ϧЁϼ ϽϮϾЖϺ ϷϲЃАϸϮ϶ϼ ϽϮϾϼЂЀ϶АϳϼϺЁϮ϶ ϲϽ϶ϸϲϷЁ϶ϷА ϱИϼ ϮϽЖ ЁϮ ЀϲϺАϾ϶Ϯ ЄϾВЀϴϿ ϽϼЂ 

ϱϴϹ϶ϼЂϾϰВϵϴϷϮϺ ϰ϶Ϯ ЁϴϺ Ϯϻ϶ϼϸЖϰϴЀϴ ЁϴϿ ϲЃϮϾϹϼϰВϿ. 

5.1. ϧϲϺАϾ϶ϼ ϫϾВЀϴϿ  #1  

Ϥ ЄϾВЀЁϴϿ ϮϺϮϳϴЁА ϽϸϴϾϼЃϼϾГϲϿ ϰ϶Ϯ: 

ÄϣϺϾϸϽϲЅЀϴЂϲЇϺϻЕЃ ЅϲϺϾЗ϶Ѓ ϚϽ϶ЂϺϻДϾЊϾ ϻϲϼϼϺЅ϶ЈϾОϾ ЁЀІ ϴІЂЗЄЅϸϻϲϾ ЅЀ 1994Ô 

Ϙ϶Ϯ ЁϼϺ ϼϾ϶ЀϹЖ ЁϼЂ ϲϾІЁВϹϮЁϼϿ ϲϽ϶ϸБϰϼϺЁϮ϶ ϼ϶ ϹϲЁϮϯϸϴЁБϿ ÄЖϺϼϹϮ ϷϮϸϸ϶ЁБЄϺϴÔ ϷϮ϶ 

ÄЁГЁϸϼϿ БϾϰϼЂÔ ϷϮ϶ ІϿ ЃГϸЁϾϮ, ϴ Ä ϲϵϺ϶ϷЖЁϴЁϮ ЁϼЂ ϷϮϸϸ϶ЁБЄϺϴÔ, ϴ ÄϴϹϲϾϼϹϴϺГϮ 

ϱϴϹ϶ϼЂϾϰГϮϿÔ ϷϮ϶ ϴ ÄЁϮϻ϶ϺЖϹϴЀϴ ЁϼЂ БϾϰϼЂÔ, ϽϼЂ ϸϮϹϯАϺϼЂϺ Ё϶Ͽ Ё϶ϹБϿ ÄAmericanÔ, 

Ä1994Ô ϷϮ϶ ÄFilmÔ ϮϺЁГЀЁϼ϶ЄϮ. 

  

ɳʽˁˈ˄ʰ рр ɮ˄ʰʸʺˍʹˋʹ ˁʰʽ ʵʹ˃ʽˇˎˊʴʾʰ {t!wv[ ʁˊ˖ˍʺ˃ʰˍˇˌΣ ʅʶ˄ʱˊʽˇ ˔ˊʺˋʹˌ Ім 
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Ϩϼ SPARQL ϲϾКЁϴϹϮ ϽϼЂ ϽϮϾАϰϲЁϮ϶ ϲГϺϮ϶ : 

 

PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#> 

PREFIX edm: <http://www.europeana.eu/schemas/edm/> 

PREFIX dc: <http://purl.org/dc/elements/1.1/> 

PREFIX skos: <http://www.w3.org/2004/02/skos/core#> 

PREFIX dct: <http://purl.org/dc/terms/> 

PREFIX dbo: <http://dbpedia.org/ontology/> 

SELECT distinct * WHERE { 

 ?artist skos:note ?Nationality. 

 ?artist skos:prefLabel ?name. 

 ?cho dc:title ?title. 

 ?cho dc:creator ?artist. 

 ?cho dc:date ?date. 

 ?cho dc:type ?classification.   

 FILTER regex(?Nationality, "American", "i")   

 FILTER regex(?date, "1994")   

 FILTER regex(?classification, "Film", "i")   

 } 

 

 

 

ϖЃϼИ ϽϮϾϮЄϵϲГ ϷϮ϶ ЀЁϴ ЀЂϺБЄϲ϶Ϯ ϮϽϼЀЁϮϸϲГ Ёϼ ϲϾКЁϴϹϮ ЀЁϼϺ ϲϻЂϽϴϾϲЁϴЁВ, 

ϲϽ϶ЀЁϾБЃϼϺЁϮ϶ ЁϮ ϮϽϼЁϲϸБЀϹϮЁϮ, ЁϮ ϼϽϼГϮ ϽϾϼϯАϸϸϼϺЁϮ϶ Ѐϲ ϹϼϾЃВ ϽГϺϮϷϮ. Ϥ 

ϽГϺϮϷϮϿ ϱϼϹϲГЁϮ϶ Ϲϲ ЁϴϺ Ѐϲ϶ϾА ϽϼЂ ϲϽ϶ϸБЄϵϴϷϮϺ ϼ϶ ϹϲЁϮϯϸϴЁБϿ ϷϮ϶ ЁϮ ЃГϸЁϾϮ, ϱϴϸϮϱВ: 

ϮϺϮϰϺІϾ϶ЀЁ϶ϷЖ ϷϮϸϸ϶ЁБЄϺϴ,  ϲϵϺ϶ϷЖЁϴЁϮ, ЖϺϼϹϮ, ϮϺϮϰϺІϾ϶ЀЁ϶ϷЖ БϾϰϼЂ, ЁГЁϸϼϿ БϾϰϼЂ, 

ϴϹϲϾϼϹϴϺГϮ ϱϴϹ϶ϼЂϾϰГϮϿ ϷϮ϶ ϷϮЁϴϰϼϾ϶ϼϽϼГϴЀϴ, ЖϽІϿ ϽϮϾϼЂЀ϶АϳϲЁϮ϶ ЀЁϴϺ ϲ϶ϷЖϺϮ 56.   

 



ʅʶ˄ʱˊʽˇ ʋˊʺˋʹˌ  Ім 

тн 
 

 

Ϥ ЄϾВЀЁϴϿ ϲϽ϶ϸБϰϲ϶ БϺϮϺ ϮϽЖ ЁϼЂϿ ϽЖϾϼЂϿ ϰ϶Ϯ ϺϮ ϸАϯϲ϶ ϽϲϾ϶ЀЀЖЁϲϾϲϿ ϽϸϴϾϼЃϼϾГϲϿ 

ЀЄϲЁ϶ϷА Ϲϲ ϮЂЁЖϺ.  ϧЁϼ ϽϮϾЖϺ ЀϲϺАϾ϶ϼ ЄϾВЀϴϿ, ϲϽ϶ϸБϰϲЁϮ϶ ϼ ЀИϺϱϲЀϹϼϿ ЁϴϿ ЁϮ϶ϺГϮϿ 

¬Pulp Fiction­ ЁϼЂ ¬Quentin Tarantino ­. Ϥ ЀИϺϱϲЀϹϼϿ ϼϱϴϰϲГ ЀЁϴϺ ЀϲϸГϱϮ 

¬localhost:3000/moma/107766/artwork ­ ЁϼЂ ЀЂϰϷϲϷϾ϶ϹБϺϼЂ ϽЖϾϼЂ ϷϮ϶ 

ЃϼϾЁКϺϼϺЁϮ϶ ЁϮ ϱ϶ϮϵБЀ϶ϹϮ ϱϲϱϼϹБϺϮ, ϱϴϸϮϱВ ϱϲϱϼϹБϺϮ ϽϼЂ ϮЃϼϾϼИϺ ЀЁϴϺ 

ϽϲϾ϶ϰϾϮЃВ ЁϼЂ ϽЖϾϼЂ ϱϴϸϮϱВ ЖЁ϶ ϼ ϽЖϾϼϿ ϲГϺϮ϶ ϮϺЁ϶ϷϲГϹϲϺϼ Ͻϼϸ϶Ё϶ЀЁ϶ϷВϿ 

ϷϸϴϾϼϺϼϹ϶АϿ, ϱϴϹ϶ϼЂϾϰВϵϴϷϲ Ёϼ 1994, БЄϲ϶ ЁГЁϸϼ ¬Pulp Fiction­, ϷϮЁϴϰϼϾ϶ϼϽϼ϶ϲГЁϮ϶ ІϿ 

ЁϮ϶ϺГϮ, Ёϼ ϹБЀϼ ϱϴϹ϶ϼЂϾϰГϮϿ ВЁϮϺ Ѓ϶ϸϹ 35 Є϶ϸ϶ϼЀЁКϺ, ϼ ϽЖϾϼϿ ϽϼЂ ЀЂϺϮϵϾϼГϳϲ϶ Ё϶Ͽ 

ɳʽˁˈ˄ʰ рс ɮˉˇˍʶ˂ʷˋ˃ʰˍʰ ʰ˄ʰʸʺˍʹˋʹˌΣ ʅʶ˄ʱˊʽˇ ˔ˊʺˋʹˌ Ім 



ɼʶ˒ʱ˂ʰʽˇ р̌   
ʅʶ˄ʱˊʽʰ ʋˊʺˋʹˌ ɳ˒ʰˊ˃ˇʴʺˌ 

то 
 

ϽϸϴϾϼЃϼϾГϲϿ ЁϼЂ БϾϰϼЂ Ϲϲ ЁϴϺ ϱ϶Ϯϱ϶ϷЁЂϮϷВ ЁϼЂ ϮϺϮϽϮϾАЀЁϮЀϴ ϲГϺϮ϶ ϼ 

¬localhost:3000/ moma/107766 ­ ϷϮ϶ ЖЁ϶ ϱϴϹ϶ϼЂϾϰЖϿ ϲГϺϮ϶ ϼ ϷϮϸϸ϶ЁБЄϺϴϿ Ϲϲ 

ϮϺϮϰϺІϾ϶ЀЁ϶ϷЖ ¬localhost: 3000/moma/artist/ 32378­. 

 

 

ϧЁϴ ЀЂϺБЄϲ϶Ϯ, ϲϽ϶ϸБϰϲЁϮ϶ ϴ ϲϺϮϸϸϮϷЁ϶ϷВ ϽϾϼϯϼϸВ ЁІϺ ϽϸϴϾϼЃϼϾ϶КϺ ЀЁ϶Ͽ ϹϼϾЃБϿ RDF-

XML ϷϮ϶ JSON-LD, Ϲϲ Ёϼ ϽАЁϴϹϮ ЁϼЂ ϮϺЁГЀЁϼ϶ЄϼЂ ϷϼЂϹϽ϶ϼИ ЁϴϿ ϱ϶ϲϽϮЃВϿ. 

ɳʽˁˈ˄ʰ рт ɳˉʽ˂ˇʴʺ ˉˈˊˇˎ ʴʽʰ ˉˊˇʲˇ˂ʺΣ ʅʶ˄ʱˊʽˇ ˔ˊʺˋʹˌ Ім 



ʅʶ˄ʱˊʽˇ ʋˊʺˋʹˌ  Ім 

тп 
 

 

ɳʽˁˈ˄ʰ рф ɳ˄ʰ˂˂ʰˁˍʽˁʺ ˉˊˇʲˇ˂ʺ ˂ʶˉˍˇ˃ʶˊʶʽ˗˄ ˉˈˊˇˎ W{hbπ[5Σ ʅʶ˄ʱˊʽˇ ˔ˊʺˋʹˌ Ім 

ɳʽˁˈ˄ʰ ру ɳ˄ʰ˂˂ʰˁˍʽˁʺ ˉˊˇʲˇ˂ʺ ˂ʶˉˍˇ˃ʶˊʶʽ˗˄ ˉˈˊˇˎ w5Cπ·a[Σ ʅʶ˄ʱˊʽˇ ˔ˊʺˋʹˌ Ім 






























