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About Talis

• 80-90 people, headquarters in Birmingham

• One of the oldest software companies in the country

• UK market leader in library management software

• One of the leading commercial exploiters of Linked 
Data and Semantic Web technologies
– (yes, we actually make money from this stuff!)
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The next two hours...

• Less Semantics, More Web

• Tom (2/3)
– Linked Data Fundamentals
– Simple Linked Data Apps

• Nad (1/3)
– Building Enterprise Linked Data Apps
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Overview

• What's Wrong with Mashups?

• A History Lesson

• Linked Data: Web-Scale Data Integration

• Linked Data: State of the Art

• Linked Data: In Practice
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What's Wrong with Mashups?
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BBC News Map

http://dev.benedictoneill.com/bbc/
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1001 Fishing Holes

http://www.1001seafoods.com/fishing/fishing-maps.php
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The Mechanics of a Mashup

A B C D
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Data Integration Down the Pan
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What about all the other Data?

A B C D

PHP
etc

HTML

Custom API Custom API Custom API Custom API

StructureStructureStructureStructure

Where's the Structure?
What Happened to the Data?

Data Integration

X
Non-Reusable Effort

High Integration 
Costs
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A History Lesson
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About Me (In A Nutshell)
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About Me (In A Nutshell)

Tom lives in Bristol

Tom works for Talis

Talis is based in Birmingham
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Let's go to Work!













http://www.flickr.com/photos/_mia/
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http://www.flickr.com/photos/apenguincalledelvis/
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What Makes This Possible?







http://www.flickr.com/photos/_mia/
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The Historical Perspective
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The Historical Perspective

“At that time, the canal journey from Birmingham to 
Bristol took almost a week, and the road journey, which 
due to expense and road quality was only really suitable 
for passengers, took the best part of four days.”

http://en.wikipedia.org/wiki/Birmingham_and_Gloucester_Railway
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The Historical Perspective

“At that time, the canal journey from Birmingham to 
Bristol took almost a week, and the road journey, which 
due to expense and road quality was only really suitable 
for passengers, took the best part of four days.”

http://en.wikipedia.org/wiki/Birmingham_and_Gloucester_Railway

“The 'break-of-gauge' at Gloucester was a major 
problem. It caused pandemonium as whole trainloads 
of passengers, and their luggage, changed from one to 
another, together with the transshipment of goods.”

http://en.wikipedia.org/wiki/Birmingham_and_Bristol_Railway
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If Cities Were Data
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Gloucester was a Mashup

(everyone incurred the cost of 'integrating' the different 
gauges, every time they travelled)
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Linked Data: Web-Scale Data Integration
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Web-Scale Data Integration: Requirements

• Unique identifiers with global scope, yet under 
devolved ownership
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Web-Scale Data Integration: Requirements

• Unique identifiers with global scope, yet under 
devolved ownershipHTTP URIs
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HTTP URIs

• globally unique, distributed ownership

• anyone can look them up

• not just for documents
– http://dbpedia.org/resource/Talis_Group



http://www.flickr.com/photos/apenguincalledelvis/

http://dbpedia.org/resource/Birmingham_New_Street_railway_station



© Video 125

http://dbpedia.org/resource/Lickey_Incline



http://www.flickr.com/photos/_mia/

http://dbpedia.org/resource/Bristol_Temple_Meads_railway_station



http://dbpedia.org/resource/Cabot_Circus



http://dbpedia.org/resource/Portland_Square%2C_Bristol
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HTTP URI House-Rules

• You are not your homepage
– http://tomheath.com/id/me (me, not my homepage)

• If two people refer to the same URI they are 
referring to the same thing

• The owner of the URI defines what it identifies

• If you disagree (or have lots to say), create your 
own URI (in your own namespace)
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Web-Scale Data Integration: Requirements

• Unique identifiers with global scope, yet under 
devolved ownership

• A flexible data model that allows:

– anyone to say anything about anything
• using whatever terms they like

– anyone to link anything to anything

– arbitrary merging of data fragments

HTTP URIs
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Web-Scale Data Integration: Requirements

• Unique identifiers with global scope, yet under 
devolved ownership

• A flexible data model that allows:

– anyone to say anything about anything
• using whatever terms they like

– anyone to link anything to anything

– arbitrary merging of data fragments

HTTP URIs

RDF

(+ RDFS & OWL)
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Key Properties of RDF

• RDF data can refer to URIs from many different 
namespaces

• RDF data can use terms from many different 
vocabularies/ontologies

• Two RDF documents that refer to the same URI(s) 
merge effortlessly
– Reusable data integration

• Look up URIs to find out more information
– Repeat ad infinitum
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“Talis is Based Near Birmingham”

<http://dbpedia.org/resource/Talis_Group>

       <http://xmlns.com/foaf/0.1/Person#based_near>

<http://sws.geonames.org/3333125/>
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Linked Data Principles (TimBL, 2006)

• Use URIs as names for things

• Use HTTP URIs

• Provide useful information in RDF
– when someone looks up a URI

• Include RDF links to other URIs
– to enable discovery of related information
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Linked Data...

• ...is not just structured data published on the Web
– not equivalent to CSV files, (plain) XML, database dumps

• ...is a way of putting data into the Web
– i.e. with links

• ...adds value
– building physical networks adds value to the places which get 

connected
– building data networks adds value to the connected data sets

• less redundancy, greater discoverability, network effects

• ...is based on well-established Web standards
– avoids the 'break of gauge' at Gloucester
– cheaper, faster journeys between data sets
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Linked Data: State of the Art



shared innovation

  



shared innovation

The LOD "Cloud" - May 2007
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The LOD "Cloud" - July 2007
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The LOD "Cloud" - August 2007
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The LOD "Cloud" - November 2007
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The LOD "Cloud" – Feb 2008
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The LOD "Cloud" – Sept 2008
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The LOD "Cloud" – March 2009



shared innovation



shared innovation



shared innovation

bbc.co.uk
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data.gov
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data.gov.uk
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data.ordnancesurvey.co.uk
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OpenGraphProtocol
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Linked Data: In Practice
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Introducing “Tom's Travels”

• A low-budget Linked Data mashup
– A few hours from concept to creation
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OpenStreetMap
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Tom's Travels

• A low-budget Linked Data mashup
– A few hours from concept to creation

• ~700 lines of PHP code
– Including new caching layer for image information
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Tom's Travels

• A low-budget Linked Data mashup
– A few hours from concept to creation

• ~700 lines of PHP code
– Including new caching layer for image information

• Integrates Linked Data from 3 sources
– DBPedia, Geonames, FlickrWrappr
– Adding more is very low cost
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Tom's Travels: Architecture

On-disk Cache

PHP Application Layer

“Interface”

Moriarty Library

DBpedia Geonames FlickrWrappr

ARC Library
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Tom's Travels: Workflow

city = new Graph()
city → read_data(dbpediaUri)
geonamesUri = city → getGeonamesUri()
    city → read_data(geonamesUri)
    latlong = city → getLatLong()
photoSetUri = city → getPhotoSetUri()
    city → read_data(photoSetUri)
    photos = city → getPhotos()
    for each photo (getPhotoInfo(); selectOrReject())
city → getChildren()
    for each child (city → read_data(childUri))
city → getBands()
    for each band (city → read_data(bandUri))
page = new Page(city)
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Challenges (Specific and Generic)

• Performance
– Real-time Link Traversal vs Pre-Fetching vs Replication
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Challenges (Specific and Generic)

• Performance
– Real-time Link Traversal vs Pre-Fetching vs Replication

• Trust
– Spurious Links

• Is dbpedia:Manchester really same as 
geonames:2643123 ?

– Contradictory Information
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Challenges (Specific and Generic)

• Performance
– Real-time Link Traversal vs Pre-Fetching vs Replication

• Trust
– Spurious Links

• Is dbpedia:Manchester really same as 
geonames:2643123 ?

– Contradictory Information

• Reconciling Terminological Differences
– You say http://yourvocab.eg/Tomato , I say 

http://myvocab.eg/Tomayto
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Conclusions
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Conclusions

• Conventional mashups are an ad-hoc and 
expensive approach to data integration

• Linked Data enables reusable, Web-scale data 
integration (the data owner pays, just once)

• Building Linked Data mashups is quick and easy

• Challenges remain around architectures, 
trust/quality, and terminology
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Further Reading and Events

• Bizer, Heath and Berners-Lee (2009) Linked Data – 
The Story So Far, IJSWIS, 5(3), 1-22.
– available from http://tomheath.com/publications

• Tutorial on Publishing Linked Data
– http://linkeddata.org/docs/how-to-publish

• Synthesis e-Book on Linked Data
– coming early 2011

• Tools
– Moriarty: http://code.google.com/p/moriarty/
– ARC: http://arc.semsol.org/



shared innovation

Questions?

• Contact Info
– tom.heath@talis.com
– http://tomheath.com/id/me
– http://www.talis.com/
– @tommyh (twitter)

• Slides
– http://tomheath.com/slides/2010-12-manchester-linked-data.pdf
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