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Synopsis

• Schema Design – the benefits of the 
‘model-driven’  approach
– A ‘machine-readable’  manual

• Schema Translation
– For data elaboration and data integration

• Rules-based Processing
– Use cases for data harmonisation, quality

• The key role of Standards
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Feature
Catalogue

Application
Schema

AX_Flurstueck
(from Angaben zum Flurstück)

<<Feature>>

AX_Histori schesFlurstueckOhneRaumbezug
(from Angaben zur Historie)

<<Feature>>
AX_ Buchungsbl att

<<Fe atu re>>

AX_Verwal tung
<<Feature>>

AX_Buchungsstelle

+ buchun gsart : AX_Buchungsart_Buchungsstelle
+ l aufendeNummer : CharacterString
+ anteil  [0..1] : AX_Anteil
+ nummerImAuftei l ungsplan [0 ..1] : CharacterSt ring
+ beschreibungDesSondereigentums [ 0..1] : CharacterString
+ buchun gstext [0 ..1] : CharacterSt ri ng
+ beschreibungDesUmfangsDerBuch ung [0..1] : Charac terString

<<Feature>>

0..*0..* 0..*

+zu
0..*0..*0..* 0..*

+an
0..*0 ..*0..* 0 ..*

+durch

0..*

0..*

0..*

0..*

+hat Vorgaenger

0..*

1

0.. *

+istGebucht

1

+grundstueckBestehtAus 0.. * 0..*

0..*

+verweistAuf

0..*

0..* 0..1

0..*

+ istGe bucht
0..1

0..*
1

0..*

+istBestan dte il Von
1

+bestehtAus
0..*

0..*

0..*

+bez ieh tSich Auf

0..*

0..*

0..1

1..*

+wirdVerwaltetVon

0..1

+beziehtSichAuf

1..*

AA_NREO
(from AAA_Basisklassen)

<<Feature>>

AX_Anteil

+ zaehler : Real
+ nenner : Real

<<DataType>>
� 
 
 
 � � 


Conceptual view
vs. implementation
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Erweiterungen
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Source: BASt



How Schema Translation Fits In

CASE Tool

UML

-flowRate
-width

WaterCourse Curve

-name

River

-centreLine

* *

GML Application SchemaShape Change

GML DataTranslating WFSDatabase

Conforms To

<gml : Li neSt r i ng s r sName=" osgb: bng"  
sr sDi mensi on=" 2" >
<gml : pos>200 1000</ gml : pos>
<gml : pos>300 1000</ gml : pos>
<gml : pos>400 1100</ gml : pos>

</ gml : Li neSt r i ng>



Data Elaboration and Integration

Application
Navigation

Application
Cadastral

Application
Application

LittoralApplication

Internal business processes Internal business processes

Storage Schema
Hydro

Storage Schema
NatMap

Schema 
Translation

Schema 
Translation



Snowflake Products

• Go Publisher
– OGC compliant Web Feature Service (WFS)
– Bulk publishing service
– Powerful Schema Translation Capability

• From database model to target application schema
• Target may be GML or XML

– Target schema can created by ShapeChange

• Mapping defined starting from a chosen ‘policy

– Industrial strength, high performance, 
scalable architecture



Snowflake Products
• Go Loader

– Loads database from GML data
– Schema aware

• No re-programming needed for new schema

– Schema translation on-the-fly
– Supports change only update 

• GML Viewer
– Free download, views any GML data
– Market (and self-) Education Tool

• www.snowflakesoftware.co.uk



Ongoing Research - Semantic level mapping 
cannot yet be set up automatically
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Rules-based Processing
Paradigm

• Fact – Pattern – Action
• Given some facts, if they meet any of the 

patterns/rules, perform the defined action
– Declarative – rule separated from processing
– Pluggable actions – reporting/ reconciliation

Data Rule A

Report Action A

Reconcile Action A



…if we used an ontology:

How can we state this spatial relationship as a rule?

LFA
Severely Disadvantaged

Area

Moor land Moor land

…if we used natural language:

LFA
Disadvantaged

Area

“Check for moorland objects that moorland geometry is contained within union of lfa
geometries over all lfa objects for which lfageometry intersects moorland geometry.”



The results of the conformance check – 228 invalid objects



Overlapping Moorland feature example



LFA
Disadvantaged

Area

LFA
Severely Disadvantaged

Area

What fix-up actions could we define to correct the data ?

3). If the area of the overlapping_lfa > 95% of the total of the Moorland area, make the 
Moorland geometry = overlapping geometry.

Example A – the % fix

1). Define the combined_lfa

2). Define the overlapping_lfa

> 95% ?
Moorland



LFA
Disadvantaged

Area

LFA
Severely Disadvantaged

Area

Moorland

Example A – the % fix

3). If the area of the overlapping_lfa > 95% of the total of the Moorland area, make the 
Moorland geometry = overlapping geometry.

1). Define the combined_lfa

2). Define the overlapping_lfa

What fix-up actions could we define to correct the data ?



Corrected data



What is Radius Studio?

– An Enterprise Data Integration Suite
• A Knowledge Management Tool (collaboration)
• A Domain Discovery Tool (data mining)
• A Spatial Rules Engine (rules-based paradigm)

– A Data Manipulation Tool
• Feature Reconciliation
• Conflation
• Data Re-engineering

– A Quality Assurance Tool



www.laser-scan.com

www.1spatial.com

make baseline
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data mining

check data
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define rule
metadata

define quality
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www.laser-scan.com

www.1spatial.com

What is Radius Studio?

– Deployable as 
• Oracle Middleware
• A Web Service

– Modern interface for Rule Definition
• SWIRL-like rules language
• Will align with standards as they emerge



EuroSDR Workshop ‘Land/Marine Information Integration’ 
Malahide, Ireland  21-23 March 2007

The Key Role of Standards

• ISO 190xx and OGC standards underpin the 
future architectures we need

• In particular, they underpin work on data 
harmonisation

• The software products described are all 
standards-based

• New OGC Data Quality Working Group
– Contact graham.stickler@1spatial.com
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