Following a guiding STAR?
atest EH work with, and plans for,

Semantic Technologies
Presented by Keith May

Based on research work of English Heritage staff
especially Paul Cripps & Phil Carlisle (NMR DSU)
and
Doug Tudhope, Ceri Binding and Thanos Zafiriu
at Glamorgan University



In the beginning - Revelation?

“Revelation is an English Heritage project to provide a
coherent digital information system that will make the
capture, analysis and dissemination of our research
faster and more effective” Cross et al 2003.

Integrating archaeological data & information




The Archaeological Archipelagos




4. Modelling versus Mapping

* Model new systems
requirements

e Map to legacy or current data
records

e Mapping to ‘virtual fields’ in
Archaeological recording
system

e Representing different
degrees of Granularity
(different levels of detail
between conceptual info and
actual data fields)




CRM diagram of Archaeological Information
Domain (ref: http://cidoc.ics.forth.gr/technical_papers.html)
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Archaeological Processes
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W Events in the present
Excavation // Drawing and Photography
Survey // Sampling

Treatments & Processing
Classification // Grouping, & Phasing
Measuring, including scientific dating
Recording of observations
Dissemination // Interpretation/Analysis
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Events in the past

Q Context formation and depositional events (stratigraphy)

Q Geochemical, geological, environmental and biological
processes

Q Object production, disposal or loss (finds deposition)

Q Construction, deposition, modification and destruction events
relating to layers, features, structures, buildings (taphonomy)

Q Events occur at places; spatial operators for reasoning about
spatial relationships

Q Allen’s Temporal Operators for reasoning about the sequence
of events and building the site matrix



Background to Archaeological model

o Limited degree of detail
. | ok [ [
« Context record sheet modelled as =~ besemebee L
CRM Information Object (E73) e ———
 Model still complex enough - most =
domain users (archaeologists) find =~ Seee — e "
It daunting

Initial nterpretation W STRATIGRAPHIC RELATIONSHIPS ¥ Revised interpretation




Progress, Tools and Possible futures
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MIDAS mapping to CRM

Microsoft Excel

idas map with all fields.xls
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New Corporate Reference Data Module

ENGLISH HERITAGE

Audit Crata Bro 5 i Feople ] arganization. Wser Admin  kaintain Help
Classification of monument type records
MONUMENT TYPE . P
by fUNCtion. w
Concepts in Schema |Edit| | Cancel || Add Mew Concept
Broad Term. G Selected Concept Details
Filter || Reset
o
SRR AR SECRRIEIE R = | Definition:  An often squat building with thick, Ioophaled walls and a flat roof, designed to
vl = accommodate a variety of weapons, usually strategically positioned to caver
 COMMEMORATIVE a vulnerable point in a defensive system. Many were built to standardized
[ COMMERCIAL designs.
 COMMUNICATIONS Scope
= DEFENCE Note :
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Includes CIDOC-CRM
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Concept relations — CRM Properties

) Manage EHKOS - Passible Concept Belationships - Microsoft Internet Explorer, provided by English Heritage
g
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STAR - Semantic Technologies for
Archaeological Resources

e Building upon EH Ontological
Modelling work and...

« FACET a collaborative project
Investigating the potential of
faceted thesauri for retrieval from

multimedia collections

— Faceted Access to Cultural
hEritage Terminology

— D. Tudhope & Ceri Binding
Glamorgan University
ﬂ Faculty of Advanced Technology

2%




Project Outline

Arts & Humanities
Research Council

3 year AHRC funded project Pz
@

Started January 2007, finish December
2010
Collaborators
= University of Glamorgan ﬂ
= English Heritage
= RSLIS Denmark
Aim — “To investigate the potential of

semantic terminology tools for widening DANMARKS @
access to digital archaeological -
resources, including disparate datasets DI SRS
and associated grey literature”

EMGLISH HERITAGE




Archaeological Resources - toexplore

= Raunds Data & Grey Literature reports

= Online AccesS to the Index of archaeological
excavationS (OASIS)
[http://ads.ahds.ac.uk/project/oasis/]

= Library of unpublished fieldwork reports

= Keyword Extraction Algorithm (KEA)
[http://www.nzdl.org/Kea/]



General architecture

Common Ontology (CIDOC-CRM) I




loser look...

P87.is_identified_by
(identifies)
P87.is_identified_by
(identifies)
Description, Interpretive
P3.has_note comments, Post-ex
comments
P3.1.has_type
P89.falls_within
(contains)

EH_P3.occupied
P43.has_dime
- is_dimension_o
L

P90.has_value
P91.has_unit
(is_unit_of)
P2.has_type
(is_type_of)

A




Resource Description Framework
(RDF)

= XML / URI based format
= RDF triples:

1


http://www.w3.org/RDF/

Simple Knowledge Organisation
Systems (SKOS)

= Representation of thesaurl, taxonomies,
classification schemes etc. in RDF

= |_ooser semantics than e.g. OWL


http://www.w3.org/2004/02/skos/

Representing Thesauri in SKOS RDF

RT

MUSKET BALL

NT ET
@ @ CROSSBOW BOLT BALLISTA BALL BALLISTA BOLT
RT

=zkos: Concept rdf: about="#100062"=
=zkozinscheme rdf resource="#§EH1 258" =
=zkoz:preflabel=MSERICORD (DAGGER)=iskos: preflLabel=
=zkoz:broader rdf resource="#95138""=
=zkoz: scopeiote=24 form of dagger =fskos scopeMote=
=izkos: Concept=
=zkos: Concept rdf: about="#100063"=
=zko=inScheme rdf resource="§EH125"=
=zkoz:prefLabel=HANGER=izkos: preflabel=
=zkoz:broader rdf resource="#35221"!-
=zkoz scopeiote=A type of sward often used by infantry =fzkos scopeilote=
=izkoz Concegpt=
=zkos: Concept rdf: about="#100064"=
=zkozinScheme rdf:resource="#EH125"=
=zkoz:preflabel=-SABRE=!skos: preflabel=
=zkoz:broader rdf resource="§a5221"r-
=zkoz: scopeiote=4 curved sword designed to cut with uzed by cavalry =izkos scopeiotes=
=izkoz Concept=
=skos: Concept rdf: sbout="#37095"=
=zkozinScheme rdf resource="#EH1 25" =
=zkoz: preflabel=AMMUMTION=/skos: preflakbel=
=zkoz:brosder rdf resource="#100011"=
=zkoz:narrowver rdf resource="#95135"=
=zkoz:narrovver rdf resource="#97673"=
=zkoznarrovver rif resource="#395173"=
=zkoznarrower rdf resource="#95174"=
=zkoznarrower rdf resource="§95200"i=
=zkoz:narroveer rdf resource="#95144"=
=zkoz:related rdf resource="g37232""=
=zkoz scopeiote=Aticles used in charging guns and ardnance.=iskos: scopeblotes
=izkoz Concept=
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plications using the RDF data

# ROF Triple Search BEE
Subject | <http: /fthezaunis. english-heritage. org.uk /concepts #9709 @|
Predicate | [aI] v
Object | [a] v
Results

Subject | Predicate | Object |
http://thesaurus. english-beritage. org.ukd.. rdf:type skozConcept

hitp: //thezaurus. english-beritage. org. k. ..
hitp: //thezauruz. englizh-beritage. org. k. ..
hitp: A fthesauruz. english-keritage. org.uk/. ..
hitp: /thesaurus. english-heritage. org.uk./. ..
hitp: /thesaurus. english-heritage. org.uk./. ..
hitp: /thesaurus. english-heritage. org.uk./. ..
http: /#thesauruz. english-heritage. org.uk/. .
hitp: //thesaurus. english-heritage. org.uk/. ..
hitp: /thesaunis. english-beritage, org.uk/. ..
hitp: //thesaurus. english-beritage. org.uk/. ..
hitp: //thezaurus. english-beritage. org. k. ..

skosinScheme
zkogpreflabel
skosbroader
skosnamower
skosnamower
skosnamower
skosnamower
skosnamower
skognanower
skos:relabed
skozzcopehote

hitp: //thezauruz. english-heritage. org. uk /conceptsBEH128
"AMMUNITION"

hitp: //thezauruz. english-hentage. org. uk /conceptei100011
hitp: //thezauniz. english-heritage. org. uk /concepte 95135
hitp: //thezauniz. english-heritage. org. uk /concepteHI7E73
http: //thezauniz. english-heritage. org. uk /concepte 95173
http: #/thesauris. englizh-heritage. org.uk /concepts #3951 74
hitp: //thesaunis. english-heritage. org.uk /conce pteH 95200
hitp: //thesaunis. english-henitage. org.uk/concepteHa51 44
hitp: //thesaunis. english-heritage. org. uk /concepte 37232
“tuticles uged in charging guns and ordnance."

12 matching triples out of 11544




OASIS — Archaeology Data Service
Grey Literature online library

Unpublished Fieldwork Reports Unpublished Fieldwork Reports
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Summary

CIDOC-CRM as overarching logical structure

e Thesauri
— English Heritage Thesauri (SKOS)

o Grey Literature
— Raunds grey literature reports
— OASIS / ADS ArchSearch
— Indexing using KEA
o Datasets
— Raunds RRAD MS-Access database
— Other EH archaeological projects — legacy data
— Silchester Roman town — IADB MySQL database



Protege — Dynamic CRM-EH

File

0

CombineOntologies Protége 3.2 beta

Edit Project OWL

& H 4 EBE

Code Tools  Window

L

B2y

(file:\D:\DocumentsyEH_laptopAPROJECTSASTAR:!

Help

B E e B B E a4 %

|/ @ O Classes
SUBCLASS EXPLOR

For Project: # CombineOntologies

Asserted Hierarchy

R

I

IE[DProperties r = Forms r@mdividuals r‘-.iﬁMetadaia |

CLASS EDITOR
For Class: @ crm:E7 Activity

(instance of rdfs:Class)

D Annotations

= ET

[ Inferred View

iy M [3

v

@ owl:Thing

@ relfs:Literal
() ermE1 CRM_Entity
v @crm:E2.TemporaI_Erd'rty
[ 3 @crm:ES.Condﬂion_State
v ©C|'|11:E4.Pe|'iod
v @crm:ES.Event
(C) ecrm EHE1001 ContextEvent
@ ecrm:EHE1003 GroupEvent
| 2 @crm:EGS.Beginning_of_Exis‘tence
> @crm:EG4.End_of_Existence
¥ (ClermET Activity
@ ecrmEHE2007 SurveyEvent

(C) ecrm EHE2005 ContesxdFincDating__|

@ ecrm:EHE2014 ContexdFindUsed
@ ecrm:EHE1005 ContextFindlseE
(C) ecrm EHEOOO1 EHProject
@ ecrm:EHE2008 ProcessSurveyD
| @ crm:E10.Transfer_of_Custody
p (Cerm:E11 Modification
| 3 @ crm:E13.Attribute _Assignment
[ 3 @ crm:EGS Creation
@ crm:E&& Formation
@ crm:ER. Acquisition
> @ crm:ES Move
> @crm:ESQ.Time-Span

<]

W I W

FProperty “alue | Lang |
hiérarchie des classes au-dessus de Evénement. =
@ rofs: comment This class comprises actions intentionally carried out by instances of E39 Actor that result in en
changes of state inthe cultural, social, or physical systems documented.
This notion includes complex, composite and long-lasting actions such a3 the building of & settlement 1
or & war, as well az simple, short-lived actions such as the opening of a doar.
[T retts:label Activite ft
(D) retts:labed Apiom el
(D] reifs:labed Activity &n I~
P
rdfs:subClass0f @i- t Properties @ @ E l
| T crmeES Evert Property Cardinality | Type
[PlcrmPT38E has_represer. . Mufiple (CTermESE Visual_fiem -
|P| crm:P140B . was _attribute. . Muttiple () erm:E13 Attribute_Assign..[~|
E crm:P141B . was_assigned_ Multiple @ crm:E13 Attribute _Assign.
E crm:P15B6.influencec Muttiple @ crm:E7 Activity
E crm:P1 76 motivated Muttiple @ crm:E7 Activity
E crm:P1F is_identified_by  Multiple @ crm:E4 Appellation
E crm:P2F has_type Multiple @ crm:ES5 . Type
E crm:P3F has_note Muttiple @ rdfs:Literal
E crm:P41B . was_classified . Multiple @ crm:E17 Type_Assignment
E crm:P4F has_time-span Multiple @ crm:ES2.Time-Span
E crm:PE2E is_depicted_by  Muliple @ crm:E24 Physical_Man-Ms, .| |
E crm:PETE is_referred_to_.. Muliple @ erm:E7 3 Information_Ohject
E crm:P70B is_documented .. Muliple @ crm:E31 Document
F| crm:P7F tock_place_at Multiple @ crm:ES3 Place
| P crm:PEF tock_place _on_o... Multiple @ crim:E19 Physical_Ohject
E crm:P9E forms_part_of Muttiple @ crim:E4.Period =
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Protegé modelling — pros and cons

+ Pros: modelling much more updateable — dynamic
+ easy to disseminate in RDF formats for developers
+ Protége iIs open source

- Cons: Not good dissemination tool for EH domain users

- Not much use to the wider Archaeological or Heritage
community for agreeing a standard ontology?

- Protege graphing tools are unwieldy for complex
modelling

- Protége is open source — difficult to maintain as a
standard tool for dissemination?

Protege networking — a whole further project at EH



CRM-EH extensions iIn RDF

“CRM-EH” - need a ‘published’ version
(Where? — EH, CIDOC, currently Glamorgan)

First need to complete RDF descriptions (90+)

CRM-EH RDFs online

— — currently on Glamorgan server
— May need agreed protocols for how these are used?

Standards evolve - What mechanisms for
updating & keeping current on different servers?

E.g. How best to incorporate MIDAS changes?



Semantic Web - interface examples

1. Oracle Technology Network
— Beta test site
— http://otnsemanticweb.oracle.com/

2. 1Google
3. lkeWiki



Oracle Technology Hetwork Semantic Web - Microsoft Internet Explorer, provided by English Heritage (Admin)

. File Edit View Favorites  Tools  Help . . . .
ok - o 1@ o o= RESUlItS showing Faceted Navigation interface
Address |5§| http: jfotnsemanticweb, oracle. comyinde:: jsprtn=0Identity&kv=service+orientediss=18& V| =0 E del.icio.us ¥ |paq
.S
ORACLE |Serviu:e Criented ||EJ
TECHNOLOGY NETWORK
Home Headlines Downloads Forums Articles Podcasts Blogs More Sources Collapse all | Expand all
HAVIGATE BY Welcome to OTN Semantic Web (Beta)
DATABASE o
Oracle Database 10g (24) ' & ‘ Get a Semantic Webview of OTN content.
Database Options (19) (8 | Readihe FAO | Provide Feedback | Visit"classic’ OTN
Zend Core for Qracle (7)) % ]
Embedded Database (5]
Warehouse Builder (3) Filter
Secure Backup (1) all Fields
Rab (1) service oriented
Gat 1
sways (1) FSee All Results in an Integrated Wiew
MIDDLEWARE RECEHTLY POSTED ARTICLES DOWHLOADS
Oracle Developer Toals (32) _
Cracle F_uSi':'n Micdlzvare (10) Generate Functional JSF-ADF Guide to Advanced Linux Command Qracle Containers for JZEE 10g (OC4.0
S04 Suite (100 Applications using Oracle JHeadstart Mastery, Part 2 Yersion 10.1.3.2.0
posted 2007-05-25 posted 2007-02-21 posted on 2007-03-01
APPLICATIONS Guide to Advanced Linux Command Building Event-Driven Architecture with Oracle Rdb 7.2.1.1.x Alpha and ltanigm
on Demand (3) Mastery, Part 2 an Enterprise Service Bus posted on 2007-03-01
Cracle E-Business Suite (4) posted 2007-02-21 posted 2007-02-08 Enterprise Manager 10g Grid Contral
PeopleSoft Enterpriss (14) Building Event-Driven Architecture with Accessorize Oracle Database with Ruby Release 3 (10.2.0.3) for Solaris
Sishel (1) an Enterprise Service Bus posted 2007-01-31 (SPARCY HP-LIK, ASL
e AU Creating an Ajax Process Using PHP ST Gl AT
Download Oracle Secure Enterprize and Qracle TimesTen In-Memory Database v6.0.89
TECHNOLOGIES Search 109 (10.1.8) posted 2007-01-24 posted on 2007-02-01
EIUaness ImEgrat|nn (12 hosted 2007-02-05 Drupal + Oracle: Inside the OraDrup Oracle SQL Developer 1.1 Patch 1
Buziness Inteligence (13) Download Oracle WebCenter Suite Project (1.11.2514 7
Fomdmle m = = ACTS ractad IOOT N7 NE roactad IOOT N4 10 roctad Al O0T N4 34 —
:El & Internet

5 IS ]



IGoogle web service interface?

? iGoogle - Mozilla Firefox

File Edit Wiew History Bookmarks Tools Help {:}

¢ - C/‘> - @ K,_’) ﬁ‘ E’ @ @ | http: vy, google. co.ukfigrhl=en |"’| b] |'|GDUgle |L:'§]

keith.mayggenglish-heritage.org.uk | Classic Home | ¥Web History | My Account | Sign out QJ

Web |mages Rews MagSNEW! Products Groups Scholar more »

-
™ || | Advanced Search
Preferences

[ Google Search J[ I''m Feeling Luck:y J Language Tools

Search: @& the web O pages from the UK

J Home = || Technology || Sport || Images || Fun || “iden || WiehCams || Travel | Add a3 tab Select theme | Add stuff »
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|lkeWiki — Semantic Wik
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Ikewiki is a new kind of Wiki (a Semantic Wiki ) developed by SalzburgResearch that allows users
to annotate pages and links between pages with semantic annotations, Such annotations are
useful because they give machines a certain amount of "understanding” of the content that goes
beyond merely displaying the page. This information can then e.g. be used for context-specific
presentation of pages, advanced querying, consistency verification or drawing conclusions,

Currently, Ikewiki can make use of some of the knowledge represented in RDFS and OWL
schermas to display enhanced navigation tools. Furthermore, we implemented a sample "biology
ontology" that automatically displays a taxonomy box for biological objects.

Although Ikewiki looks and behaves like Wikipedia/MediaWwiki in many aspects, it is a complete

rewrite, and the system design significantly differs from other Wikis, Ikewiki makes full use of
Semantic Web technologies like RDF{S) and OWL using the Jena RDF store.




6. Conclusions and considerations
for further work
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Need to be semantically explicit about
the scope of your information domain

 |dentifying Boundaries & how
best to work with them & between
them

e Important to define differences
of Scale or Granularity of info.

E.g.? Local
Regional
National

International

» Geo-political Cross-cutting
could conflict with some
Cultural heritage requirements




Granularity Issues

* Being explicit about the levels of entities
within a model or mapping

* |s there a measure to explicitly express the
current granularity of the model
- How? — A Faceted user interface?

e Can/should we define the ‘granularity’ of

the dataset as part of the contextual
metadata? CRM-Core?



Version control on CRM extensions?

e Can we cope with interoperable systems
using slightly different versions of a
standard?

e How well will EH extensions still work
with CRM “Vanilla”?

* May need explicit ‘rules of engagement’
for interoperable data sets (web services)



Dissemination tools to better enable
user endorsement of CIDOC-CRM

* Need for wider Heritage engagement with CRM
 EH need other UK archaeologists to adopt
* Need to identify “cost-benefits” for sector

» Dissemination issues with size of model
— and further mapping is considerably more

* Need better graphical modelling outputs

* Protege helps — but not for archaeologists
— (Domain end-users still need convincing)

1



Verification & Dissemination

» Dissemination Review at end of project
 Verification by CRM-SIG & FISH, etc?

e Publish updated model & RDFs online
- CRM-SIG and/or EH websites?

e Other publication & dissemination routes ?
— Interpreting Stratigraphy conference May 2008
— Internet Archaeology?

— Semantic Wiki
—on CIDOC-CRM website depending upon existing Wiki tools?
http://139.91.183.17:81/tiki/tiki-index.php
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