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Presentation Outline

� Our Aim

� Architecture

� Data sources

� OGC's WFS Specification 

� GML Application Schemas

� Implementation

� Database and Data Mapping Issues 

� Further Technical Issues and Discussion
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Typical workflow
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Gather input data –

Where from?

APAC ‘05

Data 
Structures

Proprietary 
Software

Versions of 
Software

Client

The trouble is…
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XML

GML/XMML

Client

Our aim…

www.seegrid.csiro.au
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Common Interface Binding – GML/XMML
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Little or no change required here

Translation to standards here
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Web Feature Service (WFS)

Web
Feature
Service

Get Capabilities Request

Get Capabilities Response

Describe Feature Type Request
Describe Feature Type Response

Get Feature Request
Get Feature Response

http protocol

XML/
KVP

XML

XML/
KVP

GML
Schema

XML/
KVP

GML

Data 
Source

Config
Files

Application (web based or desktop)

Response in Geography Mark-
up Language (GML)

- Or more usefully, a GML 
Application Schema
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Features – Geoscience Community (XMML)
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Why XML?

� Extensibility

� Self describing

� Ability to be (remotely) validated against schema

� XML Schema provides “loose tolerances”

� All software languages have tools to deal with XML

But…

Problematic for large data sets…

though nobody said you can’t use binary as well (even over 
WFS) ���� Community agreement
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A user makes a 
request and gets back 
GML based data which 
can be ….

Rendered 
into a map 
layer AND 
queried by 
a user or….

…
formatted 
into a 
report or 
….

… read and 
used by any 
enabled 
application 

Slides courtesy Stuart Girvan – Geoscience Australia

How would you use a WFS?

APAC ‘05

Initial Map Interface – HTML & SVG
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Spatial Query – All Analytes at Picked Location
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Query sent to WFS for that specific observation

APAC ‘05

Non-GIS Use of the WFS
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Tabular Reports by Source

APAC ‘05

Tabular Reports by Analyte
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Desktop Visualisation (courtesy of Fractal 
Technologies)

www.seegrid.csiro.au
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WFS middleware

The WFS spec states the minimum requirements for a 
service interface

It says nothing about private schemas vs public 
(community) schemas

Most WFS software will only produce “ flat”  GML

APAC ‘05

Flat GML Example

31414150Whole Rock127, -3211111

MgO%Fe2O3%Al2O3%TiO2%SiO2%Sample TypeCoordinatesSample ID

<gml:featureMember>
<GeochemSpecimen gmlid=” 1111” >

<gml:Point srsName="http://www.opengis.net/gml/srs/epsg.xml#8307">
<gml:coordinates decimal=" ."  cs=" ,"  ts=" ">118.78531,-21.122948</gml:coordinates> 

</gml:Point>
<SampleType>whole-rock</ SampleType > 
<SiO2%>50</SiO2%> 
<TiO2%>1</TiO2%> 
<Al2O3%>14</Al2O3%> 
<Fe2O3%>14</Fe2O3%> 
<MgO%>3</MgO% > 

</GeochemSpecimen>
</gml:featureMember>
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Flat GML Example

<SiO2%>50</SiO2%> 

<SiO2%ProcedureID>1</SiO2%ProcedureID> 

<SiO2%Name> Proc1</SiO2%Name> 

<SiO2%Description> Blah 1</SiO2%Description> 

<SiO2%Method> X1</SiO2%Method>

<SiO2%DetectionLimit>0.01</SiO2%DetectionLimit> 

<TiO2%>1</TiO2%> 

< TiO2%ProcedureID>2</ TiO2%ProcedureID> 

< TiO2%Name> Proc2</ TiO2%Name> 

< TiO2%Description> Blah 2</ TiO2%Description> 

< TiO2%Method> X2</ TiO2%Method> 

< TiO2%DetectionLimit>0.01</ TiO2%DetectionLimit> 

Nested XML 
Example

<GeochemMeasurement>

<resultMeasureExactoriginal UOM="wt%">50</resultMeasureExact> 

<Analyte>SiO2</Analyte> 

<procedureUsed>

<AssayProcedure gml:id="1">

<name>Proc1</name> 

<description>Blah 1</description> 

<Method>X1</Method> 

<analyteDetails>

<AnalyteSensitivity>

<Analyte> SiO2</Analyte> 

<lowerDetectionLimit uom="wt%">0.01</lowerDetectionLimit> 

</AnalyteSensitivity>

</analyteDetails>

</AssayProcedure>

</procedureUsed>

</GeochemMeasurement>

<GeochemMeasurement>

<resultMeasureExactoriginal UOM="wt%">1</resultMeasureExact> 

<Analyte>TiO2</Analyte> 

<procedureUsed>

<AssayProcedure gml:id="2">

<name>Proc2</name> 

<description>Blah 2</description> 

<Method>X2</Method> 

<analyteDetails>

<AnalyteSensitivity>

<Analyte> TiO2</Analyte> 

<lowerDetectionLimit uom="wt%">0.01</lowerDetectionLimit> 

</AnalyteSensitivity>

</analyteDetails>

</AssayProcedure>

</procedureUsed>

</GeochemMeasurement>
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Data source to community schemas

Community schemas provide the common or shared 
model

All data providers have their own local data model

\\\\ All data providers must map data from local source 
(database) to community schema, irrespective of 
technology implementation
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WFS Spec Problem

WFS spec allows any query based on the feature 
description (community schema)

Comes from the point of view that you’d be able to use, for 
example, xpath against a ‘notional’ XML document

In reality almost all data sources will be databases or 
proprietary formats of some kind

In practise want to limit the potential queries that can be 
made against the data source

APAC ‘05

Query Profiles

Why you should only allow certain queries

� efficiency

� security

� user friendliness

� legal requirements

Eg phone books, amazon.com
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Implementation

At the beginning of the project Geoserver (nor any other 
software we were aware of) could not perform mapping from 
private database to community schema 

Geoserver could only serve “ flat”  GML

No restrictions on queries (follows the WFS spec)

Initial stages of project included upgrading Geoserver to 
include plug in mapping to complex schemas and ability to 
configure pre-defined queries 

www.seegrid.csiro.au
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Web Applications that access the WFS Web Services:

http://cgsrv3.arrc.csiro.au/seegrid/savedapps/filter

http://www.ga.gov.au/wfs/reader/wfsGeochemReaderHome.jsp

Or roll your own client and access the WFS directly, more 
information on:

http://www.seegrid.csiro.au

Try the applications yourself…

APAC ‘05

WFS Spec Changes

As a result of the project there is a formal change request in 
with OGC to allow for query profiles for a feature

This will also require a minor change in the Filter Encoding 
Specification
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Geoserver Development

The Geotools community is considering a comprehensive solution to 
the problems of complex objects. 

See 
http://docs.codehaus.org/display/GEOTOOLS/Community+Schema+Support+and+Complex+
Types

If you’re very keen get involved 
http://geoserver.sourceforge.net/html/index.php

APAC ‘05

Grid Services, SOAP, WSRF?

OGC specifications predate most of the current Web Service 
standards

OGC WFS (and others) have been re-implemented as SOAP in test 
projects, can expect to see this unified

WSRF and stateful resources do have a role to play with longer 
transactions. Some work underway in the SEE Grid community to 
consider harmonisation.

Why not just drop OGC WFS and go with SOAP and WSRF version?

� Community of Practice – without adoption by a community it isn’t a 
standard. OGC has established a community, work with it where possible.



18

APAC ‘05

Moving forward

The establishment of a production level network of services 
for one data type will greatly smooth the way for other types 
of info, not just Geological

Opportunities to join the SEEGRID community to progress 
technological and standards solutions 

SEEGRID is free, contributions to common goals come from 
sub sets of the community

www.seegrid.csiro.au
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Thank You 

CSIRO Exploration and Mining

Name Robert Woodcock

Title Projects Manager

Phone +61 8 6436 8780

Email Robert.Woodcock@csiro.au

Web www.seegrid.csiro.au

Contact CSIRO

Phone 1300 363 400

+61 3 9545 2176

Email enquiries@csiro.au

Web www.csiro.au
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SRB, ebRIM…

Snark Profile, GPML, XMML…

EarthBytes Profile, GPML, XMML…

ebRIM, WSDL, UDDI…

Gridsphere, JSR 168 Portlets…

Globus, WS-RF…

OGC WFS, XMML, Service Profiles…

ebRIM, OGC Catalog Service…

Our Ultimate Objective… Service Interactions 

Resource 
Registry

Service 
Registry

Results 
Archive

Data 
Management 

Portal

Job 
Management 

Portal

HPC 
Repository

Login Job 
Monitor

Run 
Simulation

Edit Problem 
Description

Local 
Repository

Archive 
Search

Geology 
S.A

Geology 
W.A Rock Prop. 

N.S.W

Rock Prop. 
W.A

Observational 
Databases

Authorisation, 
Authentication 

& Audit

Job 
Management 

Service

Snark
Service

EarthBytes
Service

User
Workflow...

WS-Security, SAML, Shibboleth… Common Component


