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Representing knowledge
on the Web 
using Linked Data

(The Semantic Web and Why You Should Care)

Kevin Page
University of Oxford e-Research Centre

OXLOD briefing, March 2017



(the slide I nearly removed)

● When knowledge has been generated, we should capitalise on its 
value by

● capturing it

● publishing it

● using it

● linking it

● re-using and building upon it (“unintentionally”?)
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Tim Berners-Lee and the
World Wide Web

“This machine is a server – DO NOT POWER IT DOWN!!”

http://commons.wikimedia.org/wiki/File:First_Web_Server.jpg



What is the Semantic Web?

● The web is the largest and most successful distributed 
system ever constructed

● But it is a Web of Documents 

● The Semantic Web is the effort to create the equivalent 
Web of Data



● Semantic Web activities 
have been baking since 
the late 1990s

● The infamous layer cake 
has evolved

● Linked Data is a more 
recent movement...



Linked Data

There are two words in
 

Semantic Web

Both are important!



http://lod-cloud.net/
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SW vs. LD vs. LOD vs. OD

● The World Wide Web Consortium (W3C) Semantic Web activities 

and standards define underlying technologies

● Data can be Open, without being Linked – Linked Data

● Data can be Linked, without being Open – Open Data

● Data can be both Open and Linked – Linked Open Data

● Underlying technologies can support any combination – which 

combination is a matter of policy
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The fundamental building block of Linked Data is RDF

Subject Object
Predicate

That's it.

An RDF “triple”

(RDF is the Resource Description Framework)
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“Triples” of information, linked and expanding to the scale of the Web

Wolfgang
Amadeus

Mozart

Composer

Vienna

Salzburg Land Salzburg
(State)

Austria

The Marriage
of Figaro

born in

lived in

lived in

occupation

lies within

a land of

capital of

composed

performed in

premiered in

Opera

Is a
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Linked Data considerations

• The previous example was very simplistic

–The combination of many specialised fields of knowledge will form 

a large and complex web

• Linked Data is about making associations between information with 

common meaning (semantics) where that is agreed upon

–Not (necessarily) about forcing common meanings across 

information

• Linked Data is a framework for scalable semantic interoperability of 

digital information. It does not mandate use of specific semantics, 

only standardises the technical medium through which to link



























Antheia
PowerEdge R640



Antheia
Thank you Leia (Yeomans)



Software
Thank you Graham (Klyne)

Operating system

Web server

Triple store (database server)



Meetings

● Andrew Lamb (Bate collection)
● Stephen Harris (Herbaria)
● Toby Burrows (OeRC)
● Aruna Bhaugeerutty and Chris Powell 

(Ashmolean)
● Daniel Bone and Alexandra Greathead 

(Ashmolean)
● Joshua Seufert



OXLOD AND THE 
BODLEIAN CHINESE 
CATALOGUE
Joshua Seufert



• Background of the Chinese Collection at the Bodleian

• Structure of the Bodleian Chinese Catalogue

• Other sources of data and hopes of integration via OxLOD
• Internally
• Externally

• Results and feedback



BODLEIAN CHINESE COLLECTION
• Continuous collection of Chinese material since 1603

• Many unique surviving editions

• One of the major collections in Europe

• Collection is almost completely catalogued

• Digitization has started in 2011 and is ongoing currently 
500+ editions available online



BODLEIAN CHINESE CATALOGUE
SYSTEM AND NUMBERS

• NoSQL system

• allegro on Linux server

• UTF-8 encoded

• HTML5 and php online system 
for browser-based cataloguing

• Online end-user catalogue

• Fully adjustable catalogue 
structure

• Large scale databases possible

• PURLs for records

• Total no. of records: 423,155

• Bibliographical records: 193,370
of which:

– works with analytics: 3,817
– analytics: 93,178

• Piece records: 226,840

• Personal author authority: 2,672

• Corporate author authority: 23

• Subject authority records: 250



BODLEIAN CHINESE CATALOGUE
STRUCTURE

• Unique structure of 
Chinese bibliographic 
data

• Thousands of linked 
records to describe one 
edition

• Records are linked in a 
tree structure

• Often five or more 
layers of records are 
needed to identify an 
individual item 
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OTHER SOURCES OF DATA IN AND OUTSIDE OF 
OXFORD

• Conspectus of Chinese 
shelfmarks (Provenance, 
collection history)

• Seals website (scans and 
transcription of collector 
seals)

• Virtual international 
Authority File (VIAF)
• used by libraries and museums

• Harvard China Biographical 
Database (CBDB)
• used by researchers in the 

field of Chinese studies



DATA EXPORT AND MAPPING

• First export in RDF / XML using DC-terms

• Second export as logically structured text file



RESULTS AND FEEDBACK

• Logical analysis of the data structure together with Athanasios worked 
very well

• Linking of different Bodleian resources (Chinese catalogue, Chinese 
shelfmark database, Seals website)

• Linking to external data provider (VIAF)

• Identification of possible problems when linking to other Oxford 
collections like the Eastern Art collection of the Ashmolean

• Possible solution for such problems via linking to third party data 
(VIAF)

• Major improvement of data quality of the original data





Links on
labels



Badly formed
HTML



Mixed content
types



Automatic
VIAF match



● Remove empty fields

● Remove problematic characters

● Prepare records for mapping







Mapping

● Bibliographic
– F2 Expression (F24 Publication Expression + 

subrecords E22 Self Contained Expression)
– F5 Item (with a shelfmark)

● Authority records
– E41 Appellation / E21 Actor

● Old shelfmarks
– E42 Identifiers

● Seals
– E25 Man-Made Feature / E36 Visual Item







Old shelfmark Shelfmark Book title

Chin.600 Sinica 100 五經旁訓

Ser.d.623 Sinica 100 五經旁訓

Vet.Or.d.Chin.116 Sinica 100 五經旁訓

I.H.E.Ia22 Ps.Chin.e.1 詩篇, 官話

I.H.E.I1 O.T.Chin.d.3  聖經舊遺詔創世傳 = Genesis

I.H.E.I7 Ps.Chin.f.1 舊約詩篇

I.H.E.Ia19 Ps.Chin.f.2 舊約聖詩

I.H.E.Ib15 Ps.Chin.d.5 舊約詩篇

I.H.E.I8 O.T.Chin.d.4  聖經舊遺詔出麥西傳 = Exodus

I.H.E.I13 O.T.Chin.d.5 聖經舊遺詔諭利未記

Chin.530d MS.Chin.e.9  和珅奏章 ^不分卷^

S.C.29245c MS.Chin.e.9  和珅奏章 ^不分卷^

Chin.594f MS.Chin.e.15  闢釋氏諸妄 ^一卷^

S.C.29246r MS.Chin.e.15  闢釋氏諸妄 ^一卷^



Old shelfmark Shelfmark Photograph

Chin.c.453 Sinica 6031 <http://www.bodley.ox.ac.uk/users/djh/seals/s6031-1.jpg>

Chin.c.453 Sinica 6031 <http://www.bodley.ox.ac.uk/users/djh/seals/s6031-2.jpg>

Chin.c.453 Sinica 6031 <http://www.bodley.ox.ac.uk/users/djh/seals/s6031-3.jpg>

Chin.c.453 Sinica 6031 <http://www.bodley.ox.ac.uk/users/djh/seals/s6031-4.jpg>

Chin.e.436 Sinica 6066 <http://www.bodley.ox.ac.uk/users/djh/seals/s6066.jpg>

Chin.423 Sinica 618 <http://www.bodley.ox.ac.uk/users/djh/seals/s618.jpg>

Ser.d.253 Sinica 618 <http://www.bodley.ox.ac.uk/users/djh/seals/s618.jpg>

Chin.434c Sinica 629 <http://www.bodley.ox.ac.uk/users/djh/seals/s629-1.jpg>

Chin.434c Sinica 629 <http://www.bodley.ox.ac.uk/users/djh/seals/s629-2.jpg>

Chin.434c Sinica 629 <http://www.bodley.ox.ac.uk/users/djh/seals/s629-3.jpg>

Chin.434c Sinica 629 <http://www.bodley.ox.ac.uk/users/djh/seals/s629-4.jpg>

Ser.d.262 Sinica 629 <http://www.bodley.ox.ac.uk/users/djh/seals/s629-1.jpg>

Ser.d.262 Sinica 629 <http://www.bodley.ox.ac.uk/users/djh/seals/s629-2.jpg>

Ser.d.262 Sinica 629 <http://www.bodley.ox.ac.uk/users/djh/seals/s629-3.jpg>



TODO:

● Map wider set of fields
● Restructure data for refining and mapping
● Fix VIAF and consider Harvard integration
● Automate Seals integration (or fix HTML)

● Integration with other datasets
– e.g. Ashmolean Chinese



Next Open 
Workshop
12 December 2017 - OeRC
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