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STAR Project

= Semantic Technologies for Archaeological Resources

= 3 year AHRC funded project
" |n collaboration with English Heritage

= Aim: “To investigate the potential of semantic
terminology tools for widening access to digital
archaeology resources, including disparate data sets
and associated grey literature”
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STAR Project

Focus on specific research questions to excavation data

- demonstrate cross search and browsing at detailed,
meaningful level

Eg Roman corn drying ovens where archaeobotanical
analysis has taken place

Eg Charred plant remains and charcoal from four-post
structures

Eg Post-holes which contain burnt grain
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Prototype Information Extraction
(Andreas Vlachidis)

An archaeological evaluation was carried out by ECC FAU on behalf of Essex Folice on the site of
a proposed new police station at Smiths Farm, on the southeastern outskirts of Great Dunmow,
Essex. The site was formerly rough pasture. The Chelmsford Road, which is thought to be the
line of a Roman road, runs immediately to the east of the site. Five 30m x 2m trenches were
excavated within the footprint of the proposed building and the area of associated carpark. Only
one archaeological feature was revealed, a ditch containing EFSHISIOREIDOIEN cating to the Late
Bronze Age or Early Iron Age along with b hts and flint flakes. No other archaeological
eatures were identified, although a number of and flint flakes were
discovered on the surface of the natural geology. Although the results of the evaluation do not
suggest intensive landscape use during the Late Bronze/ ERERBIFGRAGES it is clear from this and
other nearby investigations that a focus for the |oW IeVEl activity seen may well lie in the general
vicinity. The absence of Roman or medieval remains indicates that this site was well outside the
settlements of these periods. The low quantity and quality of the remains encountered on the
site suggests that there is only a minor archaeological implication for the location of the
Iproposed police

Term skos
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= Aim to cross search
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Workshop on the implementation of CIDOC-CRM

e CRMiis a high level conceptual model
“of the intellectual structure of cultural documentation”...

* “Users of the CRM should be aware that the definition of data entry systems
requires support of community specific terminology, guidance to what should
be documented and in which sequence, and application-specific consistency
controls. The CRM does not provide such notions.

e By its very structure and formalism, the CRM is extensible and users are
encouraged to create extensions for the needs of more specialized
communities and applications.”

Definition of the CIDOC Conceptual Reference Model v4.2

University of Glamorgan
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Implementation issues from experience in STAR

Need specification of implementation representations of various primitives
* For application interoperability may need agreement on various implementation representations

* Need provision of vocabulary (terminology)
e QOur approach to employ SKOS to model vocabulary elements and link to CRM

* CRM can be extended for domain specificity in search/discovery of information
* CRMEH allows access at a more specific level of generality for our goals
* Still permits semantic interoperability at the original higher level

* CRMis event-based and therefore
* Mapping a data element to CRM typically results in a chain of CRM relationships
* Directly representing the model results in complex views for user interfaces
Need for ‘short cuts’ and simplified views for particular purposes

* Data can be mapped to multiple CRM elements

depending on what is considered relevant and important

* Need for guidelines as to focus/purpose of a mapping exercise * 2
University of Glamorgan 1.
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CRM is event-based and chains of relationships connect major entities

P45: conslists of
(Is incorporated In)

Context ContextDeplction
E53: Place * E47: Spatial Coordinates
The context, a place defined ol &::‘:r by A spatal entity
by & wolume (deposits,
structures) or surface (cuts)
07 EH_E0022

ContextFind
E19: Physical Object
Finds

EH_E0009

R Ph DepictionEvent
Type
E65: Creation Event
E55: Type Photography
Vabe = "Record Photograph of*

EH_E0085 EH_E2010

ContextFindDepositionEvent
E9: Move
P26: moved by P25: moved
(was destination of) e (moved by)
EH_E1004

ContextRecord

E73: Information Object P128: carrles Allows us o talk about how
The context record (Is carrled by) the find came to be in a
context

University of Glamorgan \(
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Interoperability — Practical Issues for Consideration

* Semantic / Conceptual compatibility
* Establishing global identifiers
* Use of controlled vocabularies (SKOS)
* Conceptual data models and extensions (CRM/EH)
* Syntactic / Data compatibility
= Character encodings
= Date/time formats (modelling of periods)
= Coordinate formats
=  Measurement units
= Languages
* Dissemination strategy - making the data available for (re)use
* Permissions
* Dataset serialization formats (XML, RDF, JSON)
*  Web service access
* Linked data access

University of Glamorgan

Interconnected Data Worlds, DAI Berlin 2009 you live, you learn



//hypermedia.research.glam.ac.uk

http

Breaking Down Barriers to Interoperability
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Semantic Compatibility

* Conforming to a common conceptual data model (CRM/EH)

* Establishing unique global identifiers for known entities and
concepts (URlIs)

 Use of controlled vocabularies with a common data model
(SKOS)

University of Glamorgan
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Syntactic Compatibility
= “The CRM relies on existing syntactic interoperability and is
concerned only with adding semantic interoperability”
= Character encodings
= EBCDIC, ASCII, UTF-8
= Measurement units

" metric, imperial, antiquated(!)

Date / time / period formats
= Gregorian years, 3 age system, monarchs
= Coordinate systems
= WGS84, NAD27, OSGB, UTM
= Languages!

University of Glamorgan
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Formats representing dates and periods

= Centuries
= BC/AD years
MLC2-C3
= 3 age system
= Monarchs / emperors AD 3416
Iron Age

= Geological periods

. ) First half 15t century?
= Prefixes: pre, post, mid etc.

Antonine

= Combinations of these
Early C3

University of Glamorgan -
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Time period alignment — STAR.TIMELINE application

= Aligns data with closest ‘known’ periods

Data record — dates deduced from labels Closest controlled match based on dates

ID | Label From To ID | Label From To
1315|AD 228-31 228 231 136122 | ALEXANDER SEVERUS 222 235
1316 |AD 364-78 364 378 900014 | 3RD QUARTER 4TH CENTURY AD 351 375
1317 |AD 69-79 69 79 136087 | VESPASIAN 69 79
1318 |AD 270-4 270 274 136164 | TETRICUS | 270 274
1319 (AD 275-402 275 402 134825 |4TH CENTURY AD 300 399
1320|AD 341-6 341 346 900013 [ 2ND QUARTER 4TH CENTURY AD 326 350
1321 |AD 268-70 268 270 136154 | CLAUDIUS Il GOTHICUS 268 270
1322 |AD 367-75 367 375 900014 | 3RD QUARTER 4TH CENTURY AD 351 375
1324 | AD 270-84 270 284 135952 | LATE 3RD CENTURY 266 299
1325|AD 270-84 270 284 135952 | LATE 3RD CENTURY 266 299
1326 |AD 367-75 367 375 900014 | 3RD QUARTER 4TH CENTURY AD 351 375
1327 | AD 383-8 383 388 900015 [4TH QUARTER 4TH CENTURY AD 376 399
1328 | AD 330-40 330 340 900013 [ 2ND QUARTER 4TH CENTURY AD 326 350
1337 | Post-medieval 1540 1901 134746 | POST MEDIEVAL 1540 1901
1370 | Medieval 1066 1540 134745 | MEDIEVAL 1066 1540
1371 |AD 1943 1943 1943 134848 | SECOND WORLD WAR 1939 1945

University of Glamorgan
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Shared common model dictates degree of interoperability

crm:E53.Place
[http://.. #136095]

rdfs:subZlassOf rdfs:subQlassOf rdfs:su

crmeh:EHE0007.Context yyy:MyContextClass

@bﬂontext

University of Glamorgan
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STAR implementation — extension properties for time

periods

crmeh:EHE0025

crmeh:EHE0026

(crm:E52.Time-Span)
[http://... #59] /

crm:P86.falls_within

A 4

crm:P78.is_identified_by

» (E49.Time_Appellation)
\ “110AD”

E49.Time_Appellation
“TRAJAN”

crm:P78.s—fdentified by

crm:E52.Time-Span
[http://...#136095]

crm:P86.falls_within

crm:R86.falls_within

crm:P81 .ongoing_throughouj E61.Time_Primitive
\ “98/117”

some_time_within

crm:P82s

E61.Time_Primitive
“08/117”

crmehxEXP1.year_min

xsd:gYear
98
crmeh:EXP2.year_max
xsd:gYear
117

University of Glamorgan
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STAR implementation -

coordinates

crm:E53.Place
[http://.. #1344679]

crm:P87F.is| identified_by

A 4

crm:E47.SpatialCoordinates
[http://.. #1397446]

extensions properties for

xsd:string
“11358/30958/102.5”
rdf:vakae
xsd:float
crmeh:EXP3:spatial_x 11358
I AL xsd:float
30985
crmeh:EXP§ spatial_z
xsd:float
102.5
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STAR implementation - linking CRM instances to SKOS
concepts

/ CRMEH data instance \ / SKOS thesaurus concept \
EHE0009.ContextFind Sk°_s=Concept

crm:P45F .¢onsists_of skos:bjoader
@—t@ ____________ e ,C—cpt
[http://...#...67890] @ oreseng) [http://...#97805]
A
rdf:vialue Me

“Dating from the 15th century,
it is a hard alloy of iron and

“Cast-iron?” “ iron”
[ ] el carbon, melted and shaped
\ \ into various moulded forms”

Property: is_represented_by (represents)
Domain: crm:E55.Type
Range: skos:Concept

University of Glamorgan
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STAR RDF Data Extraction Tool

£® SQLBuilder v1.0

EBX

Database ’ RRAD v |

Subject Predicate j
Type [@ ‘ L] L]

Prefix | ]

1

I
Column l I I
|

Literal value:

FROM clause |

WHERE dause |

Generated SQL:

SELECT DISTINCT

" AS [SUBJECTTYPE].
‘hitp:/Aempuri/star/base.mad.’ & AS [SUBJECT],
" AS [PREDICATE].

" AS [OBJECTTYPE],
‘hitp:/Aempuri/star/basefmad.’ & AS [OBJECT],
" AS [LITERAL]

FROM

WHERE1=1

Resultant Data: Test SQL

Write RDF... |

University of Glamorgan
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Resultant extracted data (RDF/XML)

<¢vxml version="1.0"7=
=rdf:RDF xmins:crmeh="http: Aempurifstarfcrmeh®” xmins: crm="http: ficidoc ics forth.grirdfsicidoc_v4 2 rdfsi" xmins:rdf="http: Ay w3 .orgM 999102522
rdf-syntax-ns&" xmins:rdfs="http: Mawvwwwy w3 .0rg2000001 rdf-schema®" xmlbase="hitp: Aempurifstarbases"=
=crmeh:EHEQDOT Context rdfabout="hitp: Aempurifstarbase#ehe0007 rrad.context .contextno 1=
=crm:P3F has_note=
=crmeh: EHEOD46 ContextMote rdf:about="http: /tempurifstarbase¥ehe0046 rrad.context description.1"=
=rdf:value=Upper ploughsoil over whole site no Sub-division for the convenience of finds processing "1' contains finds contexts '3759',
'3760" and '3763' <irdf.value=
=fcrmehEHEOD46 ContextMote=
=fcrm:P3F has_note=
=fcrmeh:EHEOOOY Context=
=crmeh:EHEODOY .Context rdf about="hitp: Aempuriistarbhase#ehe0007 rrad.context.contextno 2"=
=crm:P3F has_note=
=crmeh:EHEDOD4E ContextMote rdfabout="http: Aempurifstarbase#ehe0046 rrad.context .description.2"=
=rdf:value=Sub-division of '60" in villa area.</irdf.value=
=fcrmeh EHEOD46 ContextMote=
=fcrm:P3F has_note=
=fcrmeh:EHEOOOY Context=
=crmeh: EHEODOT Context rdf: about="http: Aempurifstarbase#ehe0007 rrad.context.contextno . 3"=
=crm:P3F has_note=
=crmeh:EHEOD4E ContextMote rdf about="hitp: Aempurifstarbhase#ehe0046 rrad.context .description. 3"=
=rdf:value=Destruction layer of building material over main villa structure. Consists of much wallstone and roof slate (stone). Also mortar,
some tile; op sig, wall plaster and tesserae. Lying immediately beneath the lower ploughsoil (2) it mounds up over the middle of the building, thinning out
towards the edges. It is cut by a series of deep plough marks, remnant of medieval ridge and furrow which does not show at ground level. To the east of
corridor 24, the destruction material contains more mortar than on the west - also some box flue tile<jirdf. value=
=fcrmeh:EHEOD46 ContextMote=
=fcrm:P3F has_note=
=fcrmeh:EHEODOY Context=
=crmeh:EHEQDOT Context rdfabout="hitp: Aempurifstarbase#ehe0007 rrad.context .contextno 4"=
=crm:P3F has_note=
=crmeh:EHEOD46 ContextMote rdf:about="http: /tempurifstarhase¥ehe0046 rrad.context description. 4"=
=rdf:value=24 shallovy linear depression orientated on an east-west axis running across the width of excavation. Original recorded
coordinates: 0980/0980=/rdf.value=
=fcrmehEHEOD46 ContextMNote=
=fcrm:P3F has_note=

University of Glamorgan
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Data extraction - property chains

= CRM events — not explicit in datasets OR mappings
= Additional work required to satisfy logical mappings
= E.g. Sample taken from Context:

crmeh:EHE0018.Sample [crm:E18.PhysicalStuff]
- crm:P113B.was_removed_by
- crmeh:EHE2006.ContextSamplingEvent [crm:E80.PartRemoval]
= crm:P112F.diminished
- crmeh:EHEO0008.ContextStuff [crm:E18.PhysicalStuff]
- crmeh:EHP3.occupied
- crmeh:EHE0007.Context [crm:E53.Place]

University of Glamorgan
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Querying CRMEH data with SPARQL

# Get contexts having associated samples, where the samples have notes mentioning charcoal
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX crm: <http://cidoc.ics.forth.gr/rdfs/cidoc v4.2.rdfs#>
PREFIX crmeh: <http://tempuri/star/crmeh#> B
SELECT ?context 7?sample ?notevalue
WHERE
{
?context a crmeh:EHE0007.Context
?contextstuff crmeh:EHP3F.occupied ?context
?samplingevent crm:P112F.diminished ?contextstuff; crm:P113F.removed ?sample
?sample crm:P3F.has note ?note
?note rdf:value ?notevalue
FILTER (REGEX (?notevalue," (?1i)charcoal")).
}

<result>
<binding
name="sample”><uri>http://tempuri/star/base#ehe0018.rrad.sample.sampleno.10560</uri></binding>
<binding
name="context”><uri>http://tempuri/star/base#ehe0007.rrad.context.contextno.4900</uri></binding>
<binding name=“notevalue”><literal>Sample taken during excavation of pit (?) '4899', which
contained some burnt material (burnt clay(?), flecks charcoal), sample was taken from middle of
pit(?) 5 cms from bottom</literal>
</binding>
</result>
<result>
<binding
name="sample”><uri>http://tempuri/star/base#ehe0018.rrad.sample.sampleno.10613</uri></binding>
<binding
name="context”><uri>http://tempuri/star/base#ehe0007.rrad.context.contextno.3117</uri></binding>
<binding name=“notevalue”><literal>Comparison with other samples from '3101"' -
charcoal</literal></binding>
</result> KAy

University of Glamorgan \f %)
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STAR — Web Services and Client Applications

* Windows applications [C
* Browser components

* Full text search | :> —
* Browse concept space /

* Navigate via expansion %

* Cross search archaeological STAR Web Services
datasets

STAR Client Applications
STAR Datasets

University of Glamorgan
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STAR Windows Client Application

% STAR.CRM.WSClient v1.4 @@
Suggest terms I 'm’ Favou n'tesr\
l | (o]
Suggested terms I ‘ @]
Legend

Raunds Roman
Raunds Prehistoric
LEAP Silchester

[] Show Colours

Property Text
Expanded query for selected term

University of Glamorgan
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Query Builder Query Results

[ Query type

O Group @ Context O Find O Sampls

Show =l fizlds

ID: @ (=ny)
Type: @ (any)
Note: @ (=ny)
Dated: @ (any)
Locstion: @ (any)
Within group: @ (zny)
Within context: @ (any)
Borders context: @ (=ny) %
Contsins context: @ (=ny)
Contsins fing: @ (any)
Contsins sample: @ {(any) "
Stratigraphically oelow: @ (any)
Stratigraphically same ss: @ (any) [ =Back ][ F— ]
— {JSON)
{"context™{}
— {(SPARQL)
#STAR SFPARQL guery: [Wed Nov 18 15:24:02 2009] A
PREFIX rdf: <http://www.w2.0rg/1292/0 -rdf-syntax-ns&E> |
PREFIX rdfs: <http://www.w2.0rg/2000/01/rdf-schema=> 3
PREFIX skos: <http://www.w2.0rg/2004/02/skos/core#>
PREFIX om: <http://cidoc.ics.forth. grirdfs/cidoc_v4. 2. rdfs=>
FPREFIX omeh: <http:/tempuri/star’ ocmeh=>

E

The STAR Project - University of Glamorgsan, 2009

University of Glamorgan
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Issues to take forward or agree to differ?

Implementation representations
« Agreement on implementation details (eg primitives) possible/necessary?

Vocabulary (terminology)
* Agreement on archaeological vocabulary approaches possible/necessary?

Extensions for domain specificity
« Agreement on archaeological CRM extensions possible/necessary?

Data mapping complexity
 Agreement on mapping guidelines possible/necessary?

University of Glamorgan
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Ceri Binding & Douglas Tudhope
Hypermedia Research Unit, University of Glamorgan

cbinding@glam.ac.uk

dstudhope@glam.ac.uk
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