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Overview
® Interoperability requirements in the Geological community

® What is GeoSciML?

® A testbed to validate the data delivery

® Conclusion
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The need for interoperability in GeoSciences

« The same need to access or exchange data as many
communities

 Geological Surveys: Decision in 2003 to develop a common
data exchange model for Geoscience data => GeoScienceML

 Decision to validate the model and data delivery through
testbeds => we will run the 3" testbed at the International
Geological Congress (August 2008, Oslo)
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Interoperability requirements

Interoperability

semantic Data Content (Ontologies, Vocabularies)
schematic Data Structure (GeoSciML, Obs.& Measurements)
r syntax Data Language (GML, XML) -:
systems Data Services (WFS, WMS, WCS)
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Systems agreement

Agree to use Web Services (WFS, WMS, WCS)
Software capabilities are limited to simple data models

 Existing vendor and open source software aim to support OGC
web service specifications (e.g. GML and complex features)

 Ongoing collaborative work with software developers to serve the
complex feature model needed for geological information

Testbed 3: use of Catalogue service (CS-W)

INSPIRE Conference — Maribor — Slovenia - June 2008 >5



Syntax agreement

How do you convert standard representations of complex

models (UML) to standard schema (GML)?

data

* Need to establish UML rules (single inheritance, associations

must have role names, etc)

* Need to establish conversion rules (what to do with Union,

Interface classes etc)
» Establish name spaces

Need software to enable automatic generation of schem

a
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Interoperability requirements

Interoperability

semantic Data Content (Ontologies, Vocabularies)
:hem_atic_ ;a St:ct; (QDSJL,;S.JGE;GY;'[S)
—_— e e e e e e, —,— — —— —
syntax Data Language (GML, XML)
systems Data Services (WFS, WMS, WCS)
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Schematic agreement

UK

Sandstone

«Type»

CompoundMaterial

EarthMaterial::Rock

+

+

consolidationDegree: CGI_Term
lithology: ControlledConcept [1..%]

France
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Interoperability requirements

Interoperability

| e ]

semantic Data Content (Ontologies, Vocabularies)
L | | | | | | | | | | | | J
schematic Data Structure (GeoSciML, Obs.& Measurements)
syntax Data Language (GML, XML)
systems Data Services (WFS, WMS, WCS)
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Semantic agreement

o Select geologic features where age = “xxx”

O

O ExEm

Jurassique ?
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Semantic agreement

 Geological data is largely text-based and interpretive. Simple

numerical data is rare.

« Compliance to many controlled vocabularies is not a trivial

exercise

« Compliance to vocabularies is crucial to be able to construct

standardised requests on distributed data

« Establish language independent identifiers that local terms and

languages can be mapped to
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Interoperability Working Group

& USGS

Committee for the Management and
Application of
Geoscience Information

()

CSIRO
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What is GeoSciML?

A Geological Data Model

* represents the complexity of geology

« tells users what geological information goes where

 developed by the scientific community, internationally agreed

e Dbuilds on established standards such as GML

e uses the ISO ‘feature’ model

* link to other modelling languages: Observations & Measurements,
Boreholes (XMML)

GeoScience Markup Language

« the markup language delivers the model to web services and is
machine readable
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What is GeoSciML?

GeoSciML

GSC
<< >
schema \

GeoSciML

USGS
M
schema
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CGl - Testbed 3 (in progress)

To validate the data model and show interoperability, 5 use cases:

1.

2
3
4.
5

Render a geological map from multiple data sources
Return GeoSciML for mapped features in bounding box
User defined query (eg “all GeologicUnits of Jurassic age”)
Data transport for import/export from applications

Register of Web services, Symbology, Vocabularies

Delivery at 33rd International Geological Congress,

August 2008 — Oslo, Norway
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Use Case 1.
Render a geological map from multiple data sources

GSMU Use of WMS:
 One Coordinate reference system mandatory
« Legend mandatory
« Agreement on the property used to color the map (ex: “Age”)
« Style: common symbology defined (which color for “Jurassic”?)
(use of SLD - Style Layer Description)

Testbed rules:
. Close to INSPIRE View services IR
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Use Case 2:
Return GeoSciIML for features in bounding box

GSML' Use of WFS:
« Difficulties to deliver complex features (GeoSciML)
« Various solutions:

. Components (Java, Cocoon) on top of WFS (France, Canada, ...)

. WES improvement to deliver directly GeoSciML features (GeoServer —
Australia)

 Various Coordinates reference systems:

. The Client application must send BBox coordinates in the CRS
supported by the WFS

Testbed rules:
« (GeoSciML data model close to INSPIRE Generic Conceptual
Model — based on ISO, GML (to check in detail)

« Use of WFS (INSPIRE Download service), need Schema
Transformation Component
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Use Case 3:
User defined queries (“Geologic units with Jurassic age?”)

GSMU Use of WFS:
 Use of Filter Encoding to specify queries
 Agreement on PropertyName (gsml:geologicUnit/ .../ gsml:age)
 Value for “Jurassic”: urn:classifier:ICS:StratChart:2008:Jurassic
=> use of common vocabularies, identified by urn

=> need to set up an organisation (“Naming Authority”) to manage
the reqisters
e  Select Boreholes with depth > 50 m and crossing a geologic unit
with lithology = sandstone

Testbed rules:
« Use of WFS and Filter Encoding (INSPIRE Download Service)

« The common data model provides the PropertyName

«  What about registers?
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Use Case 4.
Import GeoSciML data into Geologic Applications

GSMU Connection to a GeoSciML WFS:
 Import Boreholes data available into a bounding box
 Need to have a parser to analyse GeoSciML
 Profiles are defined (subset of GeoSciML for kind of boreholes)
 Need to “solve” urn: urn:classifier:ICS:StratChart:2008:Jurassic

must be changed into “Jurassique” for an application speaking
French

. Issues about size of GeoSciML streams

Testbed rules:
« Use of WFS and Filter Encoding (INSPIRE Download Service)

What about registers? + Translation
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Use Case 5:
Register of Web services, Symbology, Vocabularies

GSML' Use of GeoNetwork to register:
« (GeoSciML services: service and dataset metadata created by a
mapping between Capabilities and ISO 19115/19119

« Common Symbology: reference SLD files described by metadata
and uploaded into the catalogue

In the Client application, use of the CS-W to search for services

Specific service to manage vocabularies (storage and access)

Testbed rules:
 Use of CS-W with ISO profile (INSPIRE Discovery Service)
« Metadata are not (yet) INSPIRE compliant
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Conclusion

Does GeoSciML provide an interesting contribution t

INSPIRE implementation for Geoscience themes?

Yes,
for “technical” implementing rules

(metadata, data specification, and network seryices
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Thank you for your attention

Questions?

GeoSciML Documentation

http://www.geosciml.org
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