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Using these slides



http://info.cern.ch/Proposal.html

Original proposal at CERN - 1989
Followed up by a more concrete proposal in 1990 which scoped down considerably - talks about ‘hypertext pages’
What is ‘the web’ - at it’s heart a set of protocols, data standards and identifiers

http://info.cern.ch/Proposal.html


“The Semantic Web is a web of data, in some ways like a 
global database”1

“first step is putting data on the Web in a form that 
machines can naturally understand, or converting it to that 
form.  This creates what I call a Semantic Web-a web of 
data that can be processed directly or indirectly by 
machines”2

1. http://www.w3.org/DesignIssues/Semantic.html

2. Tim Berners-Lee, Weaving the Web. Harper, San Francisco. 1999. 

Before ‘linked data’ came the Semantic Web 
Very related to all we’ve looked at today 

http://www.w3.org/DesignIssues/Semantic.html


The Semantic Web isn't just about putting data on the 
web. It is about making links, so that a person or 
machine can explore the web of data.  With linked data, 
when you have some of it, you can find other, related, 
data.

1.Use URIs as names for things 

2.Use HTTP URIs so that people can look up those 
names. 

3.When someone looks up a URI, provide useful 
information, using the standards (RDF, SPARQL) 

4.Include links to other URIs. so that they can discover 
more things. 

http://www.w3.org/DesignIssues/LinkedData.html

Change of emphasis, although perhaps not of long term vision
Lots to talk through here

http://www.w3.org/DesignIssues/LinkedData.html


• Uniform Resource Identifier
–“a simple and extensible means for identifying a 
resource”

–A URL is a type of URI
–An ‘HTTP URI’ is what we commonly called a 
URL

2. Use HTTP URIs so that people 
can look up those names. 

1. Use URIs as names for things

While most people are familiar with URLs, the concept of a URI is less well known. A URL is a resource locator – if you know the URL, you can locate the 
resource. A URI is a resource identifier – it simply identifies the resource. In fact, URLs are a special kind of URI – that is any URL is also a URI in that a URL 
both identifies and locates a resource. So – all URLs are also URIs, but not vice versa. You can read more about URIs on Wikipedia. 

Further to this, an ‘HTTP URI’ is a URL as we are used to using on the web. 

This means that the first two principles together basically say you should identify things using web addresses. This sounds reasonably straightforward. 
Unfortunately there is some quite tricky stuff hidden behind these straightforward principles, which basically come down to the fact that you have to be very 
careful and clear about what any particular http URI identifies



What does this URI identify?

http://www.amazon.co.uk/Pride-Prejudice-Penguin-
Classics-Austen/dp/0141439513

2. Use HTTP URIs so that people 
can look up those names. 

1. Use URIs as names for things

For example this URI: 

http://www.amazon.co.uk/Pride-Prejudice-Penguin-Classics-Austen/dp/0141439513 

Doesn’t identify (as you might expect) Pride and Prejudice, but rather identifies the Amazon web page that describes the Penguin Classics edition of Pride 
and Prejudice. This may seem like splitting hairs, but if you want to start to make statements about things using their identifiers it is very important. I might 
want to state that the author of Pride and Prejudice is Jane Austen. If I say: 

http://www.amazon.co.uk/Pride-Prejudice-Penguin-Classics-Austen/dp/0141439513 is authored by Jane Austen, then strictly I’m saying Jane Austen wrote 
the web page, rather than the book described by the web page.

http://www.amazon.co.uk/Pride-Prejudice-Penguin-Classics-Austen/dp/0141439513/ref=sr_1_9?ie=UTF8&s=books&qid=1269423132&sr=8-9


3. When someone looks up a URI, 
provide useful information, using 

the standards (RDF, SPARQL) 



What is RDF?

• Resource Description Framework
–“a language for representing information about 

resources in the World Wide Web”
–“RDF can also be used to represent information 

about things that can be identified on the Web, 
even when they cannot be directly retrieved on 
the Web”

–Uses URIs or Literals



Jane Eyre  

   has a  

    creator 
      whose name is  

    Charlotte Bronte

Subject

Predicate

Object



Jane Eyre  

   has a  

    creator 
      whose name is  

    Charlotte Bronte

Object

http://purl.org/dc/elements/1.1/creator 

http://www.gutenberg.org/files/1260/1260-h/
1260-h.htm

http://bnb.data.bl.uk/id/person/Bront
%C3%ABCharlotte1816-1855

who is 

Remember the ‘just the data’ slide from this morning? 
Many RDF triples are made up of just three URIs - this means a different way of thinking about the data

http://purl.org/dc/elements/1.1/creator
http://www.gutenberg.org/files/1260/1260-h/1260-h.htm
http://bnb.data.bl.uk/id/person/Bront%C3%ABCharlotte1816-1855


Jane Eyre

Charlotte 
Bronte

Penguin

Book

is a

has 
creator

has 
publisher

Person

is a

In reality would be more complex. For example, the entity that I’ve labelled ‘Jane Eyre’ would have a URI, which would then have a name or label



Image: Power of Three, CC-BY-NC-SA, https://flic.kr/p/2GBqw

The Power of Three 
Or should that be 4? The ‘Quad’ for provenance

http://info.cern.ch/Proposal.html


4. Include links to other URIs. so 
that they can discover more things. 



Gibson, William, 1948-



Gibson, William, 1948-









Stuff that you don’t/can’t or won’t capture - but someone else will.
(Books about places that are mentioned in MO archive?)
Network effect - collapse the network - one more node makes the difference
Provenance



Libris initial linked data model

I used to think the technical aspects of Linked Data were the hard bits – RDF, SPARQL, and a whole load of stuff I haven’t mentioned. While there is no 
doubt that these things are complicated, and complex, I now believe the really difficult bits are the modelling and reuse aspects. I also think that there is 
an overlap here with the areas where domain experts need to have an understanding of ‘computing’ concepts, and computing experts need to understand 
the domain – and this kind of crossover is always difficult.



<http://bnb.data.bl.uk/id/concept/lcsh/
Programminglanguages%28Electroniccomputers%29> 

skos:inScheme <http://id.loc.gov/authorities/subjects> ;
                                                                                      
rdf:type ns0:TopicLCSH ;
                                                                                      
rdfs:label "Programming languages (Electronic 
computers)" ;
                                                                                      
owl:sameAs <http://id.loc.gov/authorities/subjects/
sh85107313> ;

<http://www.bl.uk/schemas/bibliographic/
blterms#TopicLCSH> rdfs:label "Library of Congress 
Subject Heading (LCSH)"@en

Follow your nose to LCSH data
RDFS (RDF Schema) allows you to define vocabularies for a community
Define a class of objects ‘Books’
Define a property ‘Creator’
OWL (Web Ontology Language) allows you to put limits of relationships
a Person has one and only one biological mother
OWL allows you to say ‘this is the same as that’
This thing that I call ‘Mozart’ is the same as that thing that you call ‘Mozart, Wolfgang Amadeus’

http://bnb.data.bl.uk/id/concept/lcsh/Programminglanguages%28Electroniccomputers%29
http://id.loc.gov/authorities/subjects
http://id.loc.gov/authorities/subjects/sh85107313
http://www.bl.uk/schemas/bibliographic/blterms#TopicLCSH


Datamodel for BL BNB as linked data, taken from http://www.bl.uk/bibliographic/pdfs/bldatamodelbook.pdf



Image: the card catalog, CC-BY-NC-SA, https://flic.kr/p/MvJYt

The	  Library	  of	  Congress	  started	  to	  publish	  it’s	  catalogue	  records	  on	  these	  standard	  sized	  cards	  and	  by	  this	  method	  could	  distribute	  them	  to	  other	  libraries.	  

This	  was	  so	  successful,	  that	  Charles	  Cu=er,	  who	  produced	  a	  seminal	  work	  on	  building	  a	  printed	  dic?onary	  catalogue	  quickly	  had	  to	  revise	  it	  to	  take	  account	  of	  the	  card	  catalogue.	  By	  the	  ?me	  the	  4th	  edi?on	  of	  Cu=er’s	  work	  was	  published,	  he	  prefaced	  it	  by	  
saying	  	  “any	  new	  library	  would	  be	  very	  foolish	  not	  to	  make	  its	  catalog	  mainly	  of	  them	  [LoC	  cards]”

https://flic.kr/p/MvJYt


By establishing the ‘work’ (not a FRBR work) raises the possibility of a single ‘work’ record on the web…
Illustration of Bibframe model taken from http://bibframe.org/vocab-model/



http://bibframe.org/tools/editor/

http://bibframe.org/tools/editor/


27https://wiki.dnb.de/pages/viewpage.action?pageId=68060017

https://wiki.dnb.de/pages/viewpage.action?pageId=68060017


<td> 
<div property="schema:author"  

resource="http://viaf.org/viaf/71388025"  
typeof="http://schema.org/Person"  
itemprop="http://schema.org/author"  
itemid="http://viaf.org/viaf/71388025"  
itemscope=""  
itemtype="http://schema.org/Person"> 

&lt;<a href="http://viaf.org/viaf/71388025" target="_new">http://viaf.org/viaf/71388025</a>&gt; 

http://viaf.org/viaf/71388025
http://schema.org/Person
http://schema.org/author
http://viaf.org/viaf/71388025
http://schema.org/Person
http://viaf.org/viaf/71388025
http://viaf.org/viaf/71388025


http://viaf.org/viaf/71388025/rdf.xml

http://viaf.org/viaf/71388025/rdf.xml


Authorities

• LCSH

• LC NAF

• VIAF

• FAST



...and more

• LC Genre

• Preservation Events

• MARC Relators

• MARC Countries

• MARC Languages

• Dewey.info

• ...



http://www.meanboyfriend.com/overdue_ideas/2011/07/compose-yourself/

http://www.meanboyfriend.com/overdue_ideas/2011/07/compose-yourself/


http://whatsabout.lboro.ac.uk/whatsAbout/

http://whatsabout.lboro.ac.uk/whatsAbout/


http://data.open.ac.uk/applications/red-author.php?uri=http://data.open.ac.uk/red/person/woolf-
virginia

http://data.open.ac.uk/applications/red-author.php?uri=http://data.open.ac.uk/red/person/woolf-virginia

Links http://www.open.ac.uk/Arts/RED/ to Dbpedia
...

http://data.open.ac.uk/applications/red-author.php?uri=http://data.open.ac.uk/red/person/woolf-virginia


http://www.meanboyfriend.com/overdue_ideas/2011/07/compose-yourself/

http://www.meanboyfriend.com/overdue_ideas/2011/07/compose-yourself/


http://wraggelabs.com/shed/presentations/ndf2012/storydata/

http://wraggelabs.com/shed/presentations/ndf2012/storydata/


http://www.meanboyfriend.com/overdue_ideas/2011/07/compose-yourself/

http://www.bbc.co.uk/blogs/bbcinternet/2012/04/
sports_dynamic_semantic.html

http://www.bbc.co.uk/blogs/bbcinternet/2012/04/sports_dynamic_semantic.html

http://www.meanboyfriend.com/overdue_ideas/2011/07/compose-yourself/
http://www.bbc.co.uk/blogs/bbcinternet/2012/04/sports_dynamic_semantic.html


http://google.com

Google Knowledge Graph
http://www.google.com/insidesearch/features/search/knowledge.html

http://google.com


Summary

• Things not strings
• Shared identifiers makes it easier to join up 

disparate resources
• The web allows anyone to say anything about 

anything
• Approaches to Linked data still developing
• Linked Data is being used in the real world to 

make things, and likely to be applied in the 
library sector


