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Outline

The Semantic Web
— what is it?
— how does it work?

Pulling Together Hybrid Data: RDB and Text

How Does All This Help?
— interoperability
— standards
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The Semantic Web

How it helps

What is the Semantic Web?

e Aka Web of Data, Giant Global Graph, Web 3.0
e The “Document Web" connects HTML documents . ..

e ...the Semantic Web connects RDF data nodes

‘ Tim Berners Lee on the Semantic Web
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http://www.youtube.com/watch?v=mVFY52CH6Bc&feature=related
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Web 3.0 vs Web 2.0

EVOLUTIONARY

geai and poda

A REALLY GREAT !DEA 1S EASILY SOLD
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What Does the Semantic Web Do?

e The Semantic Web is for machines to read
e Gather information and reason over it using rules

e travel bookings
e medical diagnosis

e “ambient intelligence”
e cultural tourism
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How it helps

What Does the Semantic Web Do?

e The Semantic Web is for machines to read
e Gather information and reason over it using rules

e travel bookings
e medical diagnosis

e “ambient intelligence”
e cultural tourism

e Underlying framework with numerous applications
e many of them benign ®
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The Giant Global Graph

(http://www.opte.org/maps/tests/)
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RDF — Resource Description Framework
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RDF — Resource Description Framework

e “Facts” expressed as subject—property—object triples:

-ﬁ redicate .@

p
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RDF — Resource Description Framework

“Facts” expressed as subject—property—object triples:

-ﬁ redicate .@

p

e Resources: nodes or arcs (edges) with URIs

e Resource nodes can be subject — so can link triples together

Literals (strings, numbers) can only be object
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The Semantic Web
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RDF — Resource Description Framework

“Facts” expressed as subject—property—object triples:

predicate

e Resources: nodes or arcs (edges) with URIs

e Resource nodes can be subject — so can link triples together

Literals (strings, numbers) can only be object

:Siteid#site "Dirleton Castle"
:name

@prefix : <http://www.ltg.ed.ac.uk/tether/> .
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Relational Database to RDF Graph

RDB2RDF by “Table as Class; Column as Predicate” method

SITE rdf:type
siteNo | name parish classification @
1 Dirleton Castle | Dirleton | defence

2 Dirleton Cottage | Dirleton | residential
3 Drem Airfield Dirleton | military
4 Jamie’s Neuk Dirleton | military

@prefix . <http://lwww.ltg.ed.ac.uk/tether/> .
@prefix rdf:  <http://www.w3.0rg/1999/02/22-rdf-syntax—ns#> .
@prefix rdfs: <http://www.w3.0rg/2000/01/rdf-schema#> .

° School of _ e
informatics



The Semantic Web Pulling Together How it helps

0000 00000000 (e}
[e]e]e] o} 0000

RDB2RDF Conversion

Converting relational data to RDF is straightforward.
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RDB2RDF Conversion
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Converting relational data to RDF is straightforward.
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Some of the Pitfalls in RDB2RDF

1. Literals (strings) can't be subject nodes — so use URIs — but:
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Some of the Pitfalls in RDB2RDF

1. Literals (strings) can't be subject nodes — so use URIs — but:

e Photo description — '#5: 6”x4" neg, B&W'
http://www.ex.com/Pdesc# %235:%206%22x4%22%20neg%2C%20B%26W
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Some of the Pitfalls in RDB2RDF

1. Literals (strings) can't be subject nodes — so use URIs — but:
e Photo description — '#5: 6”x4" neg, B&W'
http://www.ex.com/Pdesc# %235:%206%22x4%22%20neg%2C%20B%26W
2. Take care with URI generation:

e is http://www.example.com/place/edinburgh the same
resource as http://www.example.com/city/edinburgh?
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Some of the Pitfalls in RDB2RDF

1. Literals (strings) can't be subject nodes — so use URIs — but:
e Photo description — '#5: 6”x4" neg, B&W'
http://www.ex.com/Pdesc# %235:%206%22x4%22%20neg%2C%20B%26W
2. Take care with URI generation:

e is http://www.example.com/place/edinburgh the same
resource as http://www.example.com /city/edinburgh?

3. Beware redundant RDF nodes where relational tables join
o 3 million redundant triples for my dataset
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Pulling Together Hybrid Data: RDB and Text
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My Own Work — Tether

Text documents

Relational Published domain ontologies
database ; ﬁ

txt2rdf
pipeline

Q0 /
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Data Collection from RCAHMS

The Royal Commission on the Ancient and Historical Monuments of Scotland

Founded in February 1908
http://www.rcahms.gov.uk/

One of Scotland’s 6 National Collections

RCAHMS CENTENARY

e The “memory keeper” for Scotland

e Mission —
e survey the built environment
e maintain a record of buildings and archaeological sites
e promote understanding of the material

Argyle St 40 years ago: http://www.rcahms.../canmore...arcnumlink=669215
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http://www.rcahms.gov.uk/
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NLP — Text to RDF “Pipeline”

Text documents Pre—processing Named Entity Recognition
]
multi-word
I tokens and
sentence features trained NER
I tokenise | {7 para 1 POStag — model
split list of NEs
I and
classes
]
]
set of NE
q [] pairs and
— E generate remove atiach trained RE features
<—| | tiples unwanted siteids model
O/' relations list of
! relations
and classes
Graph RDF
of triples translation Relation Extraction
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Named Entity Recognition — Machine Learning Method

1. Decide the Named Entity classes you want to find
e people, places, organisations, etc.
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Named Entity Recognition — Machine Learning Method

1. Decide the Named Entity classes you want to find
e people, places, organisations, etc.

2. Annotate a set of training documents with NEs
e eg mark "Glasgow” as PLACE
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Named Entity Recognition — Machine Learning Method

1. Decide the Named Entity classes you want to find
e people, places, organisations, etc.

2. Annotate a set of training documents with NEs
e eg mark "Glasgow” as PLACE

3. Train a classifier to learn the important features
e the classifier builds a model of what NEs are like
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Named Entity Recognition — Machine Learning Method

1. Decide the Named Entity classes you want to find
e people, places, organisations, etc.

2. Annotate a set of training documents with NEs
e eg mark "Glasgow” as PLACE

3. Train a classifier to learn the important features
e the classifier builds a model of what NEs are like

4. Test the model against new documents
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RCAHMS Text with Named Entities Marked

SHAPINSAY , HELLIAR HOLM
HY41NE 2 4843 1534 .

In the SE part of the island is a large cairn , which is certainly prehistoric , although the name is
printed in ordinary type on the OS map . It is mainly composed of fairly large stones , and measures 66'
by 60", with a height of about 8' . On its S side are three large stones set on end at irregular intervals ,
which have apparently formed part of a chamber , long since destroyed . The landmark on the top is
modern . RCAHMS 1946 , visited 1928

Not visited . A S Henshall 1963

HY 4843 1534 : A chambered cairn measuring about 18.0m in diameter and 2.2m high , surmounted by

marker cairn . The tops of seven of four pairs of slabs of an apparently stalled chamber are
v151ble in a central depression . Oriented NW-SE , the passage width between the slabs is 0.4m and the
pairs of slabs are 1.7m apart . No back slab is ewdent but the plan is reminiscent of the
Orkney-Cromarty stalled cairn at the Hill of Shebster ( NDO6SW 5 ) . Resurveyed at 1:2500 . Visited by
OS (AA) 1 October 1972

A stalled cairn , as described by field surveyor ( AA ) in 1972 . There are indications of the top of
drystone walling on the S side of the eastern - most compartment . ( Confirmed by A S Henshall ) .
Visited by OS ( JLD ) 18 May 1981

Key

Place Site Reference Size Link Person Timex Organisation Period Unknown
School of
informatics
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Relation Extraction

e Look for relationships between Named Entities
e site — hasLocation — place
e "Helliar Holm” — hasLocation — Shapinsay

e Method similar to NE step:

1. Decide what types of relation to look for

2. Mark relations in training documents

3. Train a classifier to spot key features of relations
4. Test on new documents
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RCAHMS Text with Relations Marked

[SOUTH WALLS]TH, ([MISEISTER]}, [IIITHE (ILOFTSII

[MDIBMW 29 centred 3325 BBEE]

Sites during an undertaken on the
lands of [[the Loft]ll, [Longhope], as part of the pilot scherme for the
[[[Historic [Scotland]]IF (Farm) {Ancient! {Monument Survey Grant Scheme]
[MD 33141 8830] Two [small calms] [MD 3336 8883} {[Cairn]} . [MD 3335
sEEb b ICairn] L D 6] ([Clearance cairn] . [NEFSS42 8884]

[Sub-rectangular cairn] . [I IIZI 3 =53] IWell]ll Sponsars @ ([Historic
[Scotland]ll},
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Once We Have Relations...

e Examples of relations:

e "“The Lofts” — hasLocation — Misbister

o "“The Lofts" — hasEvent — recording

e recording — hasLocation — “ND 3342 3884"

e recording — hasPatient — “Sub-rectangular cairn”

e Looks familiar? subject — property — object triples

School of
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Once We Have Relations...

e Examples of relations:

e "“The Lofts” — hasLocation — Misbister

o "“The Lofts" — hasEvent — recording

e recording — hasLocation — “ND 3342 3884"

e recording — hasPatient — “Sub-rectangular cairn”

e Looks familiar? subject — property — object triples
e |ssues to deal with:

fitting to a coherent RDF schema
generating suitable URIs

linking to database records
normalising text strings

weeding out useless relations
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Once We Have Relations...

Examples of relations:
e "“The Lofts” — hasLocation — Misbister
o "“The Lofts" — hasEvent — recording
e recording — hasLocation — “ND 3342 3884"
e recording — hasPatient — “Sub-rectangular cairn”

Looks familiar? subject — property — object triples

Issues to deal with:

e fitting to a coherent RDF schema
e generating suitable URIs

e linking to database records

e normalising text strings

e weeding out useless relations

End product? RDF graph

inf

School of _e
ormatics

19



The Semantic Web Pulling Together How it helps

0000 00000000 [ ]
00000 0000

How Does All This Help?
— interoperability
— standards
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Why Convert? — Interoperability
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Why Convert? — Interoperability
e Related information:
e NAS & GRO: births, deaths, marriages — Scotland’s People
e RCAHMS: sites from Neolithic to Now — Scotland’s Places
e NMS: excavation finds, cultural objects
e NLS: bibliographic material supporting all of it
informatics

20



How it helps
[ le]

Why Convert? — Interoperability

e Related information:

NAS & GRO: births, deaths, marriages — Scotland’s People
RCAHMS: sites from Neolithic to Now — Scotland’s Places
NMS: excavation finds, cultural objects

NLS: bibliographic material supporting all of it

e Interconnecting relational databases is hard:
e you need to know the schema in detail
e security issues
e complex networking protocols — not http
o whereas RDF was designed for data linking
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Dataset Linking in RDF

e Same resource node appears in two graphs? ie same URI
— graphs are automatically linked

()—
o 7
A @\\‘/24
- \fﬁ/ﬂ
N
/ /
()
_/
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i f’/ﬂ
Y
_/
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Why Convert? — Access to Standard Vocabularies

e "Of course we believe in standards...
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http://vocamp.org/wiki/VoCampGalway2008
http://esw.w3.org/topic/TaskForces/CommunityProjects/LinkingOpenData/CommonVocabularies
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Why Convert? — Access to Standard Vocabularies

e “Of course we believe in standards...
...that's why we have so many to choose from.”
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Why Convert? — Access to Standard Vocabularies

e “Of course we believe in standards...

...that's why we have so many to choose from.”
e Vocabulary / Upper Ontology / Thesaurus
e Lots being developed in RDF

e VoCamp Galway 2008, 25th-26th Nov
e Linking Open Data on the Semantic Web
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How it helps
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Standard Vocabularies for Tether

Monument Type Thesaurus and Object Type Thesaurus
Will link in turn to CIDOC-CRM (European standard)
Well-structured data; easy to convert to RDF

Used SKOS schema (Simple Knowledge Organisation System)
Classification terms found in text automatically grounded

Example: site123 — hasClassn — “chambered cairn”
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Term Grounding in

:Siteid#site123 :Classn/Sitetype#chambered+cairn
:hasClassn

Tether

inf

How it helps
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Term Grounding in Tether

"A Neolithic burial monument
comprising a stone-built chamber
within a mound of stones.”

skos:scopeNote
:Classn/Sitetype/monument+%28by+form%29

nThes:topTerm

skos:Concept

:Classn/Sitetype/religious+ritual+and+funerary

:Siteid#site123 =(Classn/Sitetype#chambered+cairn ma\
hasClassn - - - .

:Classn/Sitetypettburial+cairn

:Classn/Sitetype#chambered+tomb
:Classn/Sitetype#ring+cairn

:Classn/Sitetype#tomb

:Classn/Sitetype#square+cairn

:Classn/Sitetype#heel+cairn
:Classn/Sitetype#stalled+cairn
:Classn/Sitetype#passage+grave

“Stalled Cairn"| | Passage Grave"

skos:altLabel

School of
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Summary

Need to expose data as RDF to join Semantic Web

RDF design needs as much care as relational database design
Tether system integrates text with relational data

Potentially big gains for interoperability...

...and for grounding data against standard ontologies
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