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Research Goals and Means 
 Goals 

– Enriching other cultural heritage content by linking data 
» E.g. paintings, books, artifacts, news, photographs, … 

– Providing more comprehensive history data online for a variety of 
audiences 

– Providing finer grained, multi-valued data about history 
– Detecting differencies in views/opinions to support historical research 
– Answering history questions, based on Linked Data, that cannot be 

answered based on separate datasets alone 
 Means 

– Linked Data paradigm and technology as the basis: focus on events 
– Aggregating local/regional/national perspectives on events into a global 

view 
– Aggregating ”subjective” views/opinions about the events 
– Link history with CH collections, ontologies and linked datasets 
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Linked Data ≈ Web of Data ≈ Semantic Web 

 Web of Pages (traditional web) 
– Links connect pages 
– Used by browsers 

 Web of Data (semantic web) 
– Links connect concepts (e.g. magpie -> bird) 
– Used by semantic web browsers and applications 

 WWW contains both webs 
– Web of Pages for humans 

» WWW World Wide Web 
– Web of Data for machines 

» GGG Giant Global Graph 

Web of Pages 
WWW 

Web of Data 
GGG 
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Using WWW and GGG 

WWW GGG 

(Anja Jentzsch, 2012) (Anja Jentzsch, 2012) 

(Anja Jentzsch, 2012) 

WWW GGG 
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Linked Open Data Story so Far 
Starting 2005 

(Tim Berners-Lee) (Tim Berners-Lee) 
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New Datasets Linked with Others 

(Tim Berners-Lee) (Tim Berners-Lee) 
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(Tim Berners-Lee) 
(Tim Berners-Lee) 
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Linked Open Data 2009 

(linkeddata.org, 2009) 
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Linked Open Data Cloud 2010: 
http://linkeddata.org  
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Linked Open Data Cloud 2011: 
http://linkeddata.org  

onki.fi: Finnish municipalities 

http://images.google.fi/imgres?imgurl=http://users.tkk.fi/sergei/aalto_logo.jpg&imgrefurl=http://users.tkk.fi/sergei/heading.html&usg=__U6qNyTYkgFi5mUBUl6FV1oxZCSc=&h=120&w=144&sz=5&hl=fi&start=24&um=1&tbnid=MKbjjoSBqbn_EM:&tbnh=78&tbnw=94&prev=/images?q=aalto+university+logo&ndsp=18&hl=fi&sa=N&start=18&um=1�
http://linkeddata.org/�


12 

 

LOD Cloud Statistics, Sept 2011 
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Focus of this Paper:  
Historical Events Fostering Linked Data 

 Events are a basis for modern metadata models 
– Generic event-centric schema ontologies 
– CIDOC CRM, LIDO,… 

 Events = semantic glue linking cultural heritage (CH) content 
– Persons, organizations 
– Places 
– Times 
– Artifacts 
– Intangible things 
– Other events 

 We consider vocabularies of particular historical events 
– “Crucifixion of Jesus”, “Coronation of Napoleon I”, “World War I” 
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 There are controlled vocabularies / gazetteers for 
– Persons, organizations 

» E.g. ULAN, authority files 
– Places (modern & historical) 

» E.g. TGN, Geonames, GNS, local databases 
– Artifacts 

» E.g. AAT, MASA/MAO,  
– … 

 Controlled vocabularies for events are missing! 
– We propose semantic web ”event gazetteers” 
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Contributions of this Paper 

 Analyze requirements for an event gazetteer 
– From Linked Open Data (LOD) perspective 

 A metadata model for representing events 
 Application case study: World War I  

– Gazetteer of WWI events 
– Semantic portal for WWI 

http://images.google.fi/imgres?imgurl=http://users.tkk.fi/sergei/aalto_logo.jpg&imgrefurl=http://users.tkk.fi/sergei/heading.html&usg=__U6qNyTYkgFi5mUBUl6FV1oxZCSc=&h=120&w=144&sz=5&hl=fi&start=24&um=1&tbnid=MKbjjoSBqbn_EM:&tbnh=78&tbnw=94&prev=/images?q=aalto+university+logo&ndsp=18&hl=fi&sa=N&start=18&um=1�


16 

 

Requirements for an Event Gazetteer of History 
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Requirements for Usage 

 Use as a gazetteer 
– Shared reference IDs glue data together 

 Use as a data repository 
– Event timeline with descriptions 

 Use metadata schema for representing events 
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Requirements for Linked Data 

 Tim Berners-Lee’s 5 star criteria for Linked Data 
 Data is available as structured data, e.g., as an Excel sheet 

instead of as an image scan of a table, so that it can be reused. 
 Data is available on the Web (in whatever format) under an 

open license. 
 Non-proprietary open formats are used, e.g., CSV (Comma 

Separated Values) format instead of Excel’s own proprietary 
format. 

 HTTP URIs are used to identify things, so that people can point 
to the data and serve RDF from it. 

 Data is linked internally and externally to other data to provide 
context. 
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 Earning 5 stars in our case: 
 The structured semantic data based on RDF, SKOS, OWL is used 
 The Creative Commons Attribution License (or similar) is used 
 The W3C and other non-proprietary and open standards are used 
 Dereferencable HTTP URIs are used, according to LD principles 

 RDF for machines 
 HTML for humans 

 The data is linked to related repositories 
 E.g. DBpedia and Geonames in Linked Open Data cloud 
 Collections of WWI materials 
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Requirements for Interfaces and APIs 

 Human interface. Human end-user-interface 
– For search engines and browsers 

 Linked Data browsing. Linked Data browser interface based 
on URI dereferencing  

– LD browsers created for the Web of Data.  
 SPARQL endpoint. For querying the data in a standard way 

for, e.g., mash-up applications 
 Download. Downloading the data as an RDF data dump 
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Requirements for Identifiers 

 Use HTTP Universal Resource Identifiers (URI) 
– Unique identifiers for anything (inside or outside WWW)  

» Based on Domain Name System of WWW 
 E.g. http://www.cidoc-crm.org/  

– Like web addresses 
» URI identifier also tells where the data is 

 Can be used e.g. in a browser! 
» Not all URI schemas have this property 

 E.g. URN identifiers 
 Not recommended for Linked Data! 

– Persistence - cool URIs do not change 
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Example: Challenges in Indentifying  Events 

 How to represent the ”Battle of Albert” in WWI 
 What language to use? 

– Bataille d'Albert?  (fr) 
– Albertin taistelu?  (fi) 

 Which battle? 
– Battle of Albert (1914) (25–29 September 1914) 

»  encounter battle during the Race to the Sea 
– Battle of Albert (1916) (1–13 July 1916) 

» opening phase of the Battle of the Somme, 1916 
– Battle of Albert (1918) (21–23 August 1918) 

» opening phase of the Second Battle of the Somme, 1918 
 Is “Battle of Albert” a Web page, a concept and/or identifier? 
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Linked Data Solution in DBpedia: 
Dereferencing ”Battle of Albert, 1914” 

 Web of Data (GGG) for  machines: 
– URI indentifier 

» http://dbpedia.org/resource/Battle_of_Albert_%281914%29 
– Web page URL 

» http://dbpedia.org/page/Battle_of_Albert_%281914%29   
– (Meta)data on the web 

» http://dbpedia.org/data/Battle_of_Albert_%281914%29  
 

 
 Web of Pages (WWW) for humans: 

– The actual Wikipedia information page 
» http://en.wikipedia.org/wiki/Battle_of_Albert_(1914) 
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http://dbpedia.org/page/Battle_of_Albert_%281914%29   
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http://dbpedia.org/data/Battle_of_Albert_%281914%29 
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http://en.wikipedia.org/wiki/Battle_of_Albert_(1914)  
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Requirements for Core Metadata 

 Minimal metadata to identify an event unambiguosly 
– Name 
– Time 
– Place 
– Description 

 Visualizied by pattern name(time, place) 
 Examples: 

– Battle of Albert (1914, France) 
– World War I (1914-1918, Belgium) 
– World War I (1914-1918, Germany) 
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Metadata Elements for Historical Events 

http://images.google.fi/imgres?imgurl=http://users.tkk.fi/sergei/aalto_logo.jpg&imgrefurl=http://users.tkk.fi/sergei/heading.html&usg=__U6qNyTYkgFi5mUBUl6FV1oxZCSc=&h=120&w=144&sz=5&hl=fi&start=24&um=1&tbnid=MKbjjoSBqbn_EM:&tbnh=78&tbnw=94&prev=/images?q=aalto+university+logo&ndsp=18&hl=fi&sa=N&start=18&um=1�


29 

 

 

http://images.google.fi/imgres?imgurl=http://users.tkk.fi/sergei/aalto_logo.jpg&imgrefurl=http://users.tkk.fi/sergei/heading.html&usg=__U6qNyTYkgFi5mUBUl6FV1oxZCSc=&h=120&w=144&sz=5&hl=fi&start=24&um=1&tbnid=MKbjjoSBqbn_EM:&tbnh=78&tbnw=94&prev=/images?q=aalto+university+logo&ndsp=18&hl=fi&sa=N&start=18&um=1�


30 

 

An Event Gazetteer and Timeline for World War I 

 Represent the events and story of WWI as LOD 
 Publish WWI events as a 5 star RDF LOD repository & service 
 Link it with relevant ontologies and datasets 
 Joint work of Aalto University, University of Colorado Boulder, 

and University of Helsinki 
– With an international collaboration network 
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Datasets 
 Wikipedia/DBpedia WWI timeline and events 
 Principal Events, 1914-1918 (London, 1922) 

– British government’s view of the war proceedings 
– Appendix provides German, Belgian, French and American views 

 Imperial War Museum (London) data 
– Geographical terms relating to the Western Front 
– Event terms relating to WWI 

 Horne & Kramer, German Atrocities, 1914 (New Haven, 2001) 
– Atrocity data 

 Tessin, Deutsche Verbände und Truppen (Osnabrück, 1974)  
– German army hierarchy 

 Annuaire Statistique de la Belgique (Brussels, 1922) 
– Government data about Belgian population, economy, etc. for war years  

 Polygons of Belgian provinces during WWI 
– HISSTAT project (Universities of Ghent, Brussels, Louvain-la-Neuve and 

State Archives of Belgium) 
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 Collections 
– University of Colorado Boulder, WWI Collection Online 
– Over 1,100 titles (55,000 pages) 
– Published 1829-1922, vast majority 1914-1918 

 Articles 
– DBpedia 
– Potential collaboration with online encyclopedia project 

 Ontologies 
– Annotated event gazetteer of WWI 
– Ontologies of agents, regions, and times 
– Places mapped on Geonames  

 Specialized vocabulary relating to WWI Belgium 
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Annotation Process 

 Collection MARCXML -> RDF  
– Transformation by machine 

 Manual deep linking based on content  
– Strings in text -> URI references 

 Manual creation of additional ontologies and metadata 
 Automatic annotation of texts 

– Work in progress 
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http://libcudl.colorado.edu/wwi/index.asp 
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Example from Principal Events (1922) 
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Creating Metadata about WWI Events: 
Classes and Instances in SAHA Editor 

 
Collaborative annotation project (Aalto & CU Boulder) 
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The Semantic Portal:  
Faceted Search for Atrocities 
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Visualizing Search Results on a Map & Timeline 
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End-user Interface: Events on the Map and Timeline: 
Battle of Albert 1914 
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Conclusions 

 History is a promising application area for Linked Data 
 Linked Data is based on shared concepts (resources) 
 Event gazetteers are missing 
 We presented a model for this based on LD requirements 
 Evaluation by application is underway 

– Populating a gazetteer/timeline for WWI 
– Creating a semantic portal for WWI 

 More info in the paper online:  
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