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1. Background — why do it?
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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.

Integrating archaeological data records




The Archaeological Archipelagos
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Why the CIDOC CRM- Ontology?

« Encapsulating & re-using domain expertise

« Shared understanding of existing information

« Build and integrate available entity modelling

« Modelling conceptual archaeological processes & events
* Enabling Semantic Web searching by non-domain experts
 Relating archaeology to other domains

e existing ontology provides greater standardisation and
Interoperability




The CIDOC CRM
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Practical Integration issues
— old data & new requirements

e Some data in EH systems over 20 yrs old

* Need to produce a model that reflected
continuing best archaeological practice

* Not fossilize existing systems

 Model new information requirements
 Map to old data as required

* Integration between old & new projects



CRM diagram of Archaeological Information
Domain (http://cidoc.ics.forth.gr/technical_papers.html)

ﬂ 126 CRM-EH archaeological extension entities + 4 extension properties


http://hypermedia.research.glam.ac.uk/media/files/documents/2010-05-05/Arch_Ontological_ModellingV4.pdf

2. Defining the Information Domain
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“Come to think of it, he doesn’t need
to give us the information. | can just
look it up on the Internet.”



The English Heritage
Archaeological Information domain

o “Archaeologist” covers a range of ‘specialisms’
» Reflected in the Archipelagos problem

— Field archaeologists

— Geophysicists

— Architectural Investigators

— Field surveyors & Informatics

— Finds specialists — many specialisms

— Archaeological scientists — many specialisms

— Aerial Survey

— Cultural Resource Managers

— Etc, Etc
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Domain experts — Who decides?

 Interviews with key staff

* Review of existing systems documents

o [terations of the model back and forth

* Modelling team staff from different specialisms
e But...

 In the end someone needs to make decisions

o Hopefully ‘moderator’ not ‘lone wolf’...

e ...Others agree



A picture of Order or Chaos?

* Need integrated systems for the archaeological process

» Contract archaeology’s pressing requirements tend to be
project specific
e EH - a more research driven approach (within limits)

e But not wishing to impose one simple way to record -
others collect data in their own ways and systems and
will contlnue to do so — but hopefully demonstrate value
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Two ends of the archaeological spectrum in
Work Practice & Knowledge Generation

e Preservation by  Investigation by
Record Record
Most common Excavation
approach to strategies more

archaeological data

S research question
collection in England q

driven, according to
data assessed on site


http://oceanexplorer.noaa.gov/explorations/islands01/log/sep29/spectrum.jpg

General trends across
Archaeological sector in UK

* Project focused approach to data
— creates silos

e Divisions of the information within
the process: Fieldwork-Analysis-
Dissemination

 Planning geographic/spatial scope of
organisational data helps in further
Integration




Field record data modelling

« Common “core’ of Arch process’

o Context record sheet modelled as
CRM Information Object (E73) e - '"°E|m

o e
* Limited degree of minute detail P
e Matrix stratigraphic relationships m — S

e Model already complex enough -
most archaeologists find it a little
daunting B e A I Fere




Archaeological Context as 2 entities
— Deposits (physical) & Cuts(spatial)

Context as a spatial entity - E53 Place
(e.g. pit cut)
(Cls(E1.CRM_Entity))
o (Cls(E53.Place))
— (Cls(Context_Class EHE0007))
Context as a physical entity
- E18 Physical Stuff
(e.g. pit fill)
(Cls(E1.CRM_Entity))
o (CIs(E77.Persistent_Item))
— (ClIs(E70.Stuff))
o (Cls(E72.Legal_Object))
— (Cls(E18.Physical_Stuff))
» (Cls(ContextStuff _Class EHEOOO8))




Scope, Scale and Granularity issues

e Granularity — 1.e. What level of modelling or
mapping to go to?

e Do we need to maintain balance in the levels of
granularity of the model?

e E.g. Do “finds” equate to “ecofacts”?




Relating different VVocabularies

» Archaeological Science thesaurus
e Thesaurus terms Map to E:55 Type

- E.g. ContextSample has Type ContextSampleType

— Dendro
— Radio Carbon
— etc
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3. Methodology for Ontological Modelling
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"Okay, you stick to the old method Hank.
But believe me, this is the future.”



CRM modelling project methodology —
after M. Denny

1.
2.

Acquire domain knowledge - interviews

Organize the ontological model
prototypes — software tools?

Flesh out the ontological model -
Iterate & add elements

Check the work - versions & revisions

Commit the ontological model -
disseminate



Concept descriptions/scope

EHProject - EHE0001

coneept | Project

CRM entity

E7: Activity

Notes An archaeological project can be modelled as a Period, but as it results in a “change of state in the
cultural, social or physical systems documented,"” the specialisation Event can be used. As it is
intentionally carried out by people, the specialization Activity should be used.

Relationship

To

Notes

P7: took place at

EHE0003:
AreaOfinvestigation

(IsA E53: Place)

A project takes place at a particular location, described as a site, the
extent of which represents the area of investigation.

P16: used specific object

E29: Design or
procedure

A project is defined by its project design (PD). Currently this is the
only link to PDs although it is possible to use additional events to
capture the process of writing and submitting PDs/UPDs according
to procedural guidelines.

P1: is identified by

E75:Conceptual
Object Appellation

The project is identified by a project number UID

P15: influenced by

E28:Conceptual
Object

Research Aim




lterations and Extensions

o |terations as part of the methodology
» Extensions to the CIDOC-CRM

e E.Q
— EHEO0003: AreaOflInvestigation (ISA E53: Place)



Some drawbacks encountered?

» Archaeology domain experts not very ontology
aware — Don’t use the ‘O’ word

« Methodology still being developed & tested

 Practical issues of producing, presenting and
disseminating the model

o (Getting wider participation & acceptance
o Still a degree of R&D



Positive outcomes of modelling

Model Is agreed across EH Archaeologists
Applicable to wider archaeological sector
Useful for other domains using CIDOC-CRM

It serves as a information “map” for other EH
KOS developments

Makes explicit the links between the
Archaeology archipeligos
linking Field - Finds - Scientific analytical data



4. Modelling versus Mapping




Model systems — Map to data

* Model new systems requirements
« Map to legacy or existing data records
* Mapping to Context recording system

* Representing different degrees of
Granularity (detail)



Complex Entity Relationship Modelling
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How to Model the archaeological
process

e Events in the past result in remains in the present

« Activities in the present engage with and
Investigate the remains of the past

« Effectively two groups of events, one In the
present, one in the past, related by the place In
which they occur and the physical remains in that

place.



Archaeological Processes
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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




5. Semantic Tools, Technologies and
STAR (Semantic Technologies for

Archaeological Resou
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New Mapping work - STAR

e Semantic Technologies for
Archaeological Resources

 Building upon Ontological Modelling

e Some Initial semantic modelling
software tools available such as Protege



Protegé — Dynamic annotations
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Protegé modelling — pros and cons

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

+ Protégé is open source

- Cons: Existing PDF model complex enough but viewable




How do we Research Archaeological
Grey Literature and excavation
Reports?

If you do search Grey Literature, do you search for
a. Exact Parallels?
b. Finding ‘things’ in similar circumstances or similar
types?
c. Synthesis — finding broader associations for
something?
d. Background information on a subject/type/place, etc?

e. Links to more detailed data sets that need more
specific research?

f. Other? — please specify



STAR - Semantic Technologies for
Archaeological Resources

STAR - Semantic Technologies for Archaeological Resources
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g STAR - Semantic Technologies for Archaeological Resources

STAR - General Architecture

Applications I
SQL, SPARQL, HTTP I Web Services: SKOS_WS, CRM_WS I

RDF Based Common Ontology Data Layer (SKOS / CRM / CRMEH)

GATE/KEA Indexing' SKOS Conversion I CRM Data Mapping I
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6. Conclusions and considerations
for further work
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Dissemination tools to better enable
user endorsement of CIDOC-CRM

* Need for wider engagement with CRM

* EH hope other archaeologists adopt

* Need to identify “cost-benefits”

* Dissemination issues with size of model
* Need more graphical modelling tools

* Protége helps — but not for archaeologists



How to enable semantic searching
across/between Reports and Data?

e User Needs assessments

 How do people want to search?

e Example of a hyperthetical semantic search

o A seed from a plant of type W, found within the fill of a
cut (type X), associated with a ritual burial of type Y,
under or associated with a floor of a building of type Z

e Question — Could this room or building have been used
for activities of a religious nature — e.g. a shrine?



Granularity issues

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

* Do we need to explicitly show the current
granularity of the model - (How) ?

» Explicitly defining the ‘granularity’ of
your dataset as part of the metadata

« Can existing Artefact modelling (eg. pots
& coins, etc) suffice for Ecofacts?



Verification & Dissemination

e Verified by CIDOC CRM SIG

e Published updated model with scope notes
as RDFs online

e Other possible publication & dissemination
routes ?
— Interpreting Stratigraphy?
— Internet Archaeology?
— Others depending upon dissemination tools?
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