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• 웹 검색 엔진
• 엔터프라이즈 포탈
• HTML, 웹 사이트
• Unstructured data
• Document 중심
• “Push” Publish & Subscribe
• 1990 ~ 2000

• 메쉬업
• 커뮤니티 포탈
• RSS, Weblogs, Wikis, Folksonomy
• Semi-structured data
•URI 중심
• Social networks
• 2000 ~ 2010

• 의미적 질의
• 개인화 서비스
• RDF, OWL, Semantic Desktop
• 온톨로지, Structured data
• Data 중심
• Data & Social Links
• 2005 ~ 2020

Web 1.0

Web 2.0

Web 3.0
Web 4.0

• Semantic Agent Ecosystems
• Invisible Web
• 온톨로지
• 사용자 중심
• 시맨틱 모바일 서비스
• Smart Markets
• 2015 ~ 2030

The web

Social web

Semantic web
Ubiquitous Web

웹의진화



검색: Document centered vs. Data centered?

Unclassified & 
Unstructured 
Documents (웹1.0)

Semantically 
classified and 

related data (웹3.0)
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검색의 진화: 키워드 검색을 넘어서

데이터의 양

검
색

의
효

율
성

Databases

2005 - 2020

Web 1.0 
2000 - 2010

1990 - 2000

PC Era
1980 - 1990

2015 - 2030

Web 3.0 

Web 4.0 

Web 2.0 
The World Wide Web

The Desktop 키워드 검색

Natural language search

Reasoning

Tagging

Semantic Search
The Semantic Web

The Intelligent Web

Directories

The Social Web 

Files & Folders

출처:http://www.mindingtheplanet.net



링크의진화
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Document Web Semi-Structured Web Social Web Semantic Web

• Document-centric
• Document resources
• Unstructured data
• HTML, CSS
• URL-centric
• Web 1.0

• Data-centric
• Web database
• semi-structured data
• XML, JSON
• URI-centric
• Web 1.5

• Data-centric
• Relational resources
• Semi-structured data 
• RSS, AJAX
• URI-centric
• Web 2.0

• Data-centric
• Linked Data
• Structured data
• RDF, RDF-S, OWL
• URI-centric
• Web 3.0



Resource Resource

Resource

Resource

ResourceResourceResource

Resource Resource

Resource

href href href

href href

href

href href href

href

Internet Cloud & Hyperlink on WWW

Syntactic Link



Graph based Semantic Link 

심봉선
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Tom Gruber
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Stefan
Person
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Web Semantics

Semantic Web
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서울대학교
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RealTravel

Website
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이봉주
Person

Greece

Lives in

Located in
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Employee of

Employee of

Member of

Friend of
Member 

of

Member of

Editorial
Board of

Fan of

Lives in

Traveled to

Source of

Author of

Editorial 
Board of

Director of

Fan of

Advisor of

Semantic Web 
Cloud
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Linked Open Data Cloud (2006)

Christian Bizer, Tom Heath, Tim Berners-Lee: Linking Open Data, 17th W3C conference, 2008.



11

Linked Open Data Cloud (2007)

Christian Bizer, Tom Heath, Tim Berners-Lee: Linking Open Data, 17th W3C conference, 2008.
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Linked Open Data Cloud (present)

Christian Bizer, Tom Heath, Tim Berners-Lee: Linking Open Data, 17th W3C conference, 2008.



Tabulator: Linked Data Browser



Views of RDF Data in Tabulator

Map Viewer Calendar Viewer



Data & Process sharing, Reusing

Shared DataShared Data Shared Processes Shared Processes 

XML RDF OWL Etc… Other Stand ardiza tions
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Two key ingredients of the SW

�RDF – 웹 메타데이터 표준 (W3C)

�Ontologies – “추론 가능한 데이터 모델”
� provide shared understanding of a domain
� organize knowledge in a machine-

comprehensible way
� give an exploitable meaning to the data

http://www.w3.org/Home/Lassila s:Creator Ora Lassila
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Ontology = Conceptualization

꼬까

짱까

빵빵

맘마

다 ~ 내 꺼

http://www.tjcka.or.kr/owsp/content.asp?tb=su&code=p1&num=118&ref=111&page=1&startpage=1&key=&k_s=0&k_e=0&k_w=0
http://images.google.co.kr/imgres?imgurl=http://www.kidshop.co.kr/product_img/kidshop/korbook/%EC%9B%85%EC%A7%84/%EC%95%84%EA%B8%B0%EB%86%80%EC%9D%B4%EC%B1%851.jpg&imgrefurl=http://www.kidshop.co.kr/product/goods_list.asp%3Fcategory_large%3D%25B1%25B9%25B3%25BB%25B5%25B5%25BC%25AD&h=299&w=260&sz=71&tbnid=sap9j7JQGA4J:&tbnh=110&tbnw=96&start=103&prev=/images%3Fq%3D%25EC%2595%2584%25EA%25B8%25B0%26start%3D100%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko%26sa%3DN
http://images.google.co.kr/imgres?imgurl=http://www.cjmall.com/item_images/48/838748J.jpg&imgrefurl=http://halpan.com/Kids_Baby/Kid_Toys/&h=160&w=160&sz=8&tbnid=GM1fRjxpTIEJ:&tbnh=92&tbnw=92&start=3&prev=/images%3Fq%3D%25EC%259E%25A5%25EB%2582%259C%25EA%25B0%2590%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://www.25mall.com/goods_200411/120041112_30184_160.jpg&imgrefurl=http://www.25mall.com/product/category2.php%3FCA_ID2%3D38&h=160&w=160&sz=26&tbnid=HxuSkXjx00QJ:&tbnh=92&tbnw=92&start=10&prev=/images%3Fq%3D%25EC%25B6%2595%25EA%25B5%25AC%25EA%25B3%25B5%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://www.konkukmilk.co.kr/upload/foodimg/20031014-%EC%9A%B0%EC%9C%A0%2520%EA%B3%BC%EC%9D%BC%EB%B9%99%EC%88%98.jpg&imgrefurl=http://www.konkukmilk.co.kr/ground/cook_detail.asp%3FmfID%3D64&h=229&w=230&sz=13&tbnid=3rilOcOq6UkJ:&tbnh=102&tbnw=102&start=8&prev=/images%3Fq%3D%25EA%25B3%25BC%25EC%259D%25BC%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://www.namo.co.kr/webeditor/products/images/gallery_apple_big.gif&imgrefurl=http://www.namo.co.kr/webeditor/products/gallery/view_apple.html&h=329&w=389&sz=42&tbnid=bivGww6fclAJ:&tbnh=100&tbnw=118&start=1&prev=/images%3Fq%3D%25EC%2582%25AC%25EA%25B3%25BC%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://www.jongrokimbap.co.kr/Upload/Menu/%EC%B9%98%EC%A6%88%EA%B9%80%EB%B0%A5(4).jpg&imgrefurl=http://www.jongrokimbap.co.kr/ProductMenu/MenuIntro.asp&h=417&w=480&sz=41&tbnid=AXFHZUXAAdQJ:&tbnh=109&tbnw=125&start=5&prev=/images%3Fq%3D%25EA%25B9%2580%25EB%25B0%25A5%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://www.zooma.co.kr/newzooma/pdsUpFiles/apple.jpg&imgrefurl=http://www.zooma.co.kr/newzooma/pds_lst.asp%3Findex%3Dshp%26page%3D4&h=500&w=500&sz=32&tbnid=sv6llBPcAWgJ:&tbnh=127&tbnw=127&start=12&prev=/images%3Fq%3D%25EC%2595%2584%25EC%259D%25B4%25EC%2598%25B7%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://www.ishoes.co.kr/shopimg2/L/shop27667L.JPG&imgrefurl=http://www.25mall.com/product/product.php%3FP_ID%3D34796&h=480&w=640&sz=56&tbnid=C3-HCFtNiOIJ:&tbnh=101&tbnw=135&start=19&prev=/images%3Fq%3D%25EC%2595%2584%25EC%259D%25B4%2B%25EC%258B%25A0%25EB%25B0%259C%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://www.libero.co.kr/community/upload/autoclub/submissions_21.jpg&imgrefurl=http://www.libero.co.kr/community/club/cm_club_list.php&h=457&w=640&sz=44&tbnid=vkRGkRtV43wJ:&tbnh=96&tbnw=134&start=2&prev=/images%3Fq%3D%25EC%259E%2590%25EB%258F%2599%25EC%25B0%25A8%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://img.passmall.net/images/product/1906/o379400101861st.gif&imgrefurl=http://www.passmall.net/store/secondShop.jsp%3Ftopsectid%3D1906%26sectid%3D3648&h=170&w=170&sz=16&tbnid=BZypRVa5F68J:&tbnh=94&tbnw=94&start=16&prev=/images%3Fq%3D%25EC%259E%2590%25EC%25A0%2584%25EA%25B1%25B0%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
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Ontology = Conceptualization

옷

장난감

타는 것

먹는 것

세상 것

신발

자전거

자동차

공

동화책

김밥과일 간식

비행기

축구공

야구공

http://www.tjcka.or.kr/owsp/content.asp?tb=su&code=p1&num=119&ref=112&page=1&startpage=1&key=&k_s=0&k_e=0&k_w=0
http://images.google.co.kr/imgres?imgurl=http://www.kidshop.co.kr/product_img/kidshop/korbook/%EC%9B%85%EC%A7%84/%EC%95%84%EA%B8%B0%EB%86%80%EC%9D%B4%EC%B1%851.jpg&imgrefurl=http://www.kidshop.co.kr/product/goods_list.asp%3Fcategory_large%3D%25B1%25B9%25B3%25BB%25B5%25B5%25BC%25AD&h=299&w=260&sz=71&tbnid=sap9j7JQGA4J:&tbnh=110&tbnw=96&start=103&prev=/images%3Fq%3D%25EC%2595%2584%25EA%25B8%25B0%26start%3D100%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko%26sa%3DN
http://images.google.co.kr/imgres?imgurl=http://www.cjmall.com/item_images/48/838748J.jpg&imgrefurl=http://halpan.com/Kids_Baby/Kid_Toys/&h=160&w=160&sz=8&tbnid=GM1fRjxpTIEJ:&tbnh=92&tbnw=92&start=3&prev=/images%3Fq%3D%25EC%259E%25A5%25EB%2582%259C%25EA%25B0%2590%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://www.25mall.com/goods_200411/120041112_30184_160.jpg&imgrefurl=http://www.25mall.com/product/category2.php%3FCA_ID2%3D38&h=160&w=160&sz=26&tbnid=HxuSkXjx00QJ:&tbnh=92&tbnw=92&start=10&prev=/images%3Fq%3D%25EC%25B6%2595%25EA%25B5%25AC%25EA%25B3%25B5%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://www.konkukmilk.co.kr/upload/foodimg/20031014-%EC%9A%B0%EC%9C%A0%2520%EA%B3%BC%EC%9D%BC%EB%B9%99%EC%88%98.jpg&imgrefurl=http://www.konkukmilk.co.kr/ground/cook_detail.asp%3FmfID%3D64&h=229&w=230&sz=13&tbnid=3rilOcOq6UkJ:&tbnh=102&tbnw=102&start=8&prev=/images%3Fq%3D%25EA%25B3%25BC%25EC%259D%25BC%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://www.namo.co.kr/webeditor/products/images/gallery_apple_big.gif&imgrefurl=http://www.namo.co.kr/webeditor/products/gallery/view_apple.html&h=329&w=389&sz=42&tbnid=bivGww6fclAJ:&tbnh=100&tbnw=118&start=1&prev=/images%3Fq%3D%25EC%2582%25AC%25EA%25B3%25BC%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://www.jongrokimbap.co.kr/Upload/Menu/%EC%B9%98%EC%A6%88%EA%B9%80%EB%B0%A5(4).jpg&imgrefurl=http://www.jongrokimbap.co.kr/ProductMenu/MenuIntro.asp&h=417&w=480&sz=41&tbnid=AXFHZUXAAdQJ:&tbnh=109&tbnw=125&start=5&prev=/images%3Fq%3D%25EA%25B9%2580%25EB%25B0%25A5%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://www.zooma.co.kr/newzooma/pdsUpFiles/apple.jpg&imgrefurl=http://www.zooma.co.kr/newzooma/pds_lst.asp%3Findex%3Dshp%26page%3D4&h=500&w=500&sz=32&tbnid=sv6llBPcAWgJ:&tbnh=127&tbnw=127&start=12&prev=/images%3Fq%3D%25EC%2595%2584%25EC%259D%25B4%25EC%2598%25B7%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://www.ishoes.co.kr/shopimg2/L/shop27667L.JPG&imgrefurl=http://www.25mall.com/product/product.php%3FP_ID%3D34796&h=480&w=640&sz=56&tbnid=C3-HCFtNiOIJ:&tbnh=101&tbnw=135&start=19&prev=/images%3Fq%3D%25EC%2595%2584%25EC%259D%25B4%2B%25EC%258B%25A0%25EB%25B0%259C%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://img.passmall.net/images/product/1906/o379400101861st.gif&imgrefurl=http://www.passmall.net/store/secondShop.jsp%3Ftopsectid%3D1906%26sectid%3D3648&h=170&w=170&sz=16&tbnid=BZypRVa5F68J:&tbnh=94&tbnw=94&start=16&prev=/images%3Fq%3D%25EC%259E%2590%25EC%25A0%2584%25EA%25B1%25B0%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://www.libero.co.kr/community/upload/autoclub/submissions_21.jpg&imgrefurl=http://www.libero.co.kr/community/club/cm_club_list.php&h=457&w=640&sz=44&tbnid=vkRGkRtV43wJ:&tbnh=96&tbnw=134&start=2&prev=/images%3Fq%3D%25EC%259E%2590%25EB%258F%2599%25EC%25B0%25A8%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://www.topianet.co.kr/topia/1/1u/images/%EB%B9%84%ED%96%89%EA%B8%B01.jpg&imgrefurl=http://www.topianet.co.kr/topia/1/1u/1u02014.htm&h=403&w=600&sz=19&tbnid=XV_FRRfiqpUJ:&tbnh=89&tbnw=133&start=1&prev=/images%3Fq%3D%25EB%25B9%2584%25ED%2596%2589%25EA%25B8%25B0%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://image.gmarket.co.kr/goods_image2/middle_img/55/101448355.jpg&imgrefurl=http://www.gmarket.co.kr/challenge/neo_etc_main/new_coming_list.asp%3Fshop_cd%3DGE%26class_cd%3D300003283%26class_kind%3DS&h=220&w=220&sz=21&tbnid=qNxBl24g5moJ:&tbnh=102&tbnw=102&start=1&prev=/images%3Fq%3D%25EC%2595%25BC%25EA%25B5%25AC%25EA%25B3%25B5%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
http://images.google.co.kr/imgres?imgurl=http://www.greenhair.co.kr/library/images/212255_2.jpg&imgrefurl=http://www.greenhair.co.kr/library/6_6.php&h=162&w=170&sz=24&tbnid=sYUG68HnJQoJ:&tbnh=89&tbnw=93&start=3&prev=/images%3Fq%3D%25ED%258F%25AC%25EB%258F%2584%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
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Ontology = Conceptualization

http://images.google.co.kr/imgres?imgurl=http://cont1.edunet4u.net/cobac2/scientist/image/Aristoteles.jpg&imgrefurl=http://cont1.edunet4u.net/cobac2/scientist/Aristoteles.html&h=190&w=150&sz=6&tbnid=RiGEUdTS2d8J:&tbnh=96&tbnw=76&start=15&prev=/images%3Fq%3D%25EC%2595%2584%25EB%25A6%25AC%25EC%258A%25A4%25ED%2586%25A0%25ED%2585%2594%25EB%25A0%2588%25EC%258A%25A4%26hl%3Dko%26lr%3D%26newwindow%3D1%26rls%3DGGLD,GGLD:2005-09,GGLD:ko
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Ontology = Shared Conceptualization

http://images.google.co.kr/imgres?imgurl=http://www.identity-links.com/healthfair/images/doctor-stress-b.jpg&imgrefurl=http://www.identity-links.com/healthfair/doctor-stress-ball-reliever.html&h=602&w=602&sz=40&tbnid=uZCGo1DTKBsJ:&tbnh=133&tbnw=133&start=68&prev=/images%3Fq%3Ddoctor%26start%3D60%26hl%3Dko%26lr%3D%26newwindow%3D1%26sa%3DN
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“John Doe has a pyogenic granuloma of the left thumb”

☺�O� '�L OH� H 
�`�NL�PJ 
N�H��z��H �M 
�OL zLM� �O��I

기계 또는 에이전트의 해석

Unstructured data (only human readable)
사람의 관점
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<record>
<patient>John Doe</patient>
<diagnosis>pyogenic granuloma of the left thumb</diagnosis>

</record>

XML을 데이터의 구조를 정의할 수 있지만, 의미를 정의할 수 없음

사람의 관점

<�LJ��K>
<��IQLJ�> ☺�O� '�L </��IQLJ�>
<KPHN���P�> �`�NL�PJ N�H��z��H 
�M �OL zLM� �O��I </KPHN���P�>

</�LJ��K>

기계/에이전트의 관점

Semi-structured data (not machine readable)



23

Ontology is Machine Processable

<owl:Class rdf:ID="Adult">
<owl:intersectionOf rdf:parseType="Collection">

<owl:Class rdf:about="#Person"/>
<owl:restriction>

<owl:onProperty rdf:resource="#age"/>
<owl:someValuesFrom

df:resource="http://www.w3.org/TR/@@/owl-ex-dt#over17"/>
</owl:Restriction>

</owl:intersectionOf>
</owl:Class>

Adult = Person ∩ ∃age.over17
사람의 관점

기계/에이전트의 관점
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Debate between 
Naïve Realism and Representationalism

http://cns-alumni.bu.edu/~slehar/cartoonepist/cartoonepist23.html
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Communication and Semantic Modeling Problem



Making Semantics: Right Wing vs. Left Wing

Ontologists

Taggers



Five Approaches to Semantics

Make the software smarter

Make the Data Smarter

Statistics

Linguistics

Tagging

Modified from http://www.mindingtheplanet.net

Hard to make semanticsSemantic
Web

A.I.

Technorati Wikipedia

Del.icio.us Flickr

Google

Lucene

Autonomy

Powerset

Hakia

Inxight

Radar Networks

Dbpedia

Metaweb

Cycorp



RDF: Semantic Web over Web Resources

� RDF (Resource Description Framework):
resources = RDF로 표현되어지는 모든 것

Example of RDF Statement

Subject (resource) http://www.w3.org/Home/Lassila

Predicate (property) Creator

Object (literal) “Ora Lassila”

Ora Lassila is the creator of the resource http://www.w3.org/Home/Lassila.



RDF Example

<rdf:RDF>
<rdf:Description about=  

"http://www.w3.org/Home/Lassila">
<s:Creator>Ora Lassila</s:Creator>

</rdf:Description>
</rdf:RDF>

� Graphical View

� Serialization Syntax



Statements about Statements

“Ralph Swick says that Ora Lassila is the creator of the 
resource http://www.w3.org/Home/Lassila”



RDFS 

�RDF Schema
� Defines vocabulary for RDF
� Organizes this vocabulary in a typed hierarchy

(Class, subClassOf, type, Property, subPropertyOf)
� Explicitly declares semantic relations between 

vocabulary terms
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RDF+RDFS Example 
RDF Document
<?xml version='1.0' encoding='ISO-8859-1'?>
<!DOCTYPE rdf:RDF [

<!ENTITY rdf 'http://www.w3.org/1999/02/22-rdf-syntax-ns#'>
<!ENTITY mv 'http://protege.stanford.edu/mv#'>

]>
<rdf:RDF xmlns:rdf="&rdf;"

xmlns:mv="&mv;">
<mv:Truck rdf:about="&mv;test3_03">
<mv:registeredTo rdf:resource="&mv;test3_04"/>

</mv:Truck>
<mv:Person rdf:about="&mv;test3_04"

mv:name="Ora Lassila"/>
</rdf:RDF>

<rdfs:Class rdf:about="&mv;MotorVehicle">
<rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</rdfs:Class>
<rdfs:Class rdf:about="&mv;Person">
<rdfs:subClassOf rdf:resource="&rdfs;Resource"/>

</rdfs:Class>

<rdfs:Class rdf:about="&mv;Truck">
<rdfs:subClassOf rdf:resource="&mv;MotorVehicle"/>

</rdfs:Class>
<rdf:Property rdf:about="&mv;registeredTo"
a:maxCardinality="1">
<rdfs:domain rdf:resource="&mv;MotorVehicle"/>
<rdfs:range rdf:resource="&mv;Person"/>

</rdf:Property>

RDFS



SPARQL

� SPARQL Protocol And RDF Query Language
� Query Language + Protocol + XML Results 

Format
� A query language for access and query RDF 

graphs
� Mashing up disparate data sources represented 

in RDF
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SPARQL Query Example

SPARQL query to find the URL of a contributor's blog

PREFIX foaf: <http://xmlns.com/foaf/0.1/>
SELECT ?url
FROM <bloggers.rdf>
WHERE {

?contributor foaf:name "Jon Foobar" .
?contributor foaf:weblog ?url .

} 
34

Jon Foobar란 이름을
가진사람의 블로그의
URL을 찾기

Result
“http://foobar.xx/blog”

http://xmlns.com/foaf/0.1/


Semantic Web Data is Self-Describing 
Linked Data

Data Record ID

Field 1    Value

Field 2    Value

Field 3    Value

Field 4    Value

Definition

Definition

Definition

Definition

Definition

Definition

Definition

Ontologies

출처: http://www.mindingtheplanet.net



RDBMS vs RDF Triplestore

S P OPerson Table
f_name
jim
nova
chris
lew

ID
001
002
003
004

l_name
wissner
spivack
jones
tucker

Colleagues Table
SRC-ID
001
001
001
001
002
002
002
002
003
003
003
003
004
004
004
004

TGT-ID
001
002
003
004
001
002
003
004
001
002
003
004
001
002
003
004

Subject Predicate Object
001 isA Person
001 firstName Jim
001 lastName Wissner
001 hasColleague 002
002 isA Person
002 firstName Nova
002 lastName Spivack
002 hasColleague 003
003 isA Person
003 firstName Chris
003 lastName Jones
003 hasColleague 004
004 isA Person
004 firstName Lew
004 lastName Tucker

출처: http://www.mindingtheplanet.net



Merging Databases in RDF is Easy
S P OS P O S P O

출처: http://www.mindingtheplanet.net



The Global Database of the Web!

Application A Application B

심봉선
Person

천안

김홍기
Person

Bike Lab

Tom Gruber
Person

Stefan
Person

Journal of
Web Semantics

Semantic Web
Society

서울대학교
연건캠퍼스

NUIGRealTravel
Website

김학래
Person

이봉주
Person

Greece

Lives in

Located in

Advisor of

Employee of

Employee of

Member of

Friend of
Member 

of

Member of

Editorial
Board of

Fan of

Lives in

Traveled to

Source of

Author of

Editori
al 

Board
of

Director of

Fan of

Advisor of

Ontology A

Ontology B



Unlinked Medical Records



받은 조직은 포르말린에 고정된
부분절제된 하악골 덩어리로 부패되어있는 상태임.
35, 35, 37번 치아를 포함하고 있으며
크기는 6.5 x 4.5 x 1.5 cm임.
병소는 37번 치아후방 부위를 천공시키고 있는
낭성병소로 내부에 치아를 포함하고 있음.
또 하악골의 협측과 설측 피지리골판이 얇아지고
부분적인 천공을 보임.
단면을 내어보았을 때 병소는 하악체내부에
매복된 치아의 치경부위를 감싸는 낭구조이며
내부는 비어 있음. 대표부위를 포매함

� Knowledge base
� 비구조적 텍스트를 구조적 형태로 표현하여 저장하는 방법은?

� Relational DB vs. RDF DB

Relational database

Structured Data Entry for Semantic Links



- 상태: “고정상태”- 상태: “고정상태”

받은 조직
받은 조직

RDF for Structuring Data
받은 조직은 포르말린에 고정된 상태이며, 
크기 40x3.3x1.0cm의 암갈색 연조직 덩어리로, 
한 부위에 크기 2.3x1.1cm크기의 낭구조가 관찰됨

- 모양: 덩어리
- 상태: String
- 처리 내역: 시약처리
- 관찰 내역: 구조

연조직

instance of

C1

I1

- 색깔: String
- 크기: Expression

덩어리
C2

- 사용시약: String

시약처리
C3

- 사용시약: “포르말린”

instance of

- 색깔: “암갈색”
- 크기: 4.0 x 3.3 x 10

instance of

I3I2
- 크기: Expression
- 벽: 벽

낭구조
C4

- 크기: 2.3 x 1.1
I4

instance of

모양 처리
내역

관찰내역

- 투명도: String
- 두께: String

벽C5

- 투명도: “반투명”
- 두께: “얇음”instance of

벽

I5



Narratives to RDF

�OntoPath
� translation from a sentence to RDF triples 

�Ontology
� Vocabulary for description
� Semantic relation 



Description Editor for Structured Data Entry 



Semantic Annotation for PDF & Other 
Documents (manual & automatic)



Semantic web + EHR
(clinical information sharing)

AGENT

Mapping
Info

Local
Ontology

Local
Ontology

Local
Ontology

Mapping
Info

Mapping
Info

Own process
&

System

Own process
&

System

Own process
&

System

Medical
Info



MedicalMedical
TerminologyTerminology

GeneBankGeneBank
& & 

Gene OntologyGene Ontology

UU--Health Health 
ServiceService

Pharmaceutical Pharmaceutical 
& & 

Biological Biological 
Experimental Experimental 

DataData

ClinicalClinical
Data Data 

warehousewarehouse

Data Links for Future Healthcare

PubMedPubMed
Knowledge Knowledge 

BaseBase



BiKE
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