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Publishing and accessing content in SDIs
Easy, or is It?
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The point of departure ...
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= Access to spatial data
typically via digital media

= User has to deal with
Interpreting heterogeneous
data in different formats
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What we see more and more ...
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= SDIs allow online access to
spatial data via standardised
web services

= User still has to support a
variety of application
schemas
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What INSPIRE 1s aiming at ...
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European Cross-border to a_rmonlse ata C_On en
agency road data user offerlngs - harmonised data
specifications based on the ISO
19100 series
= Content provider has to
translate between the internal
WS WES WES data model and the

WMS/SLD ~ WMS/SLD ~ WMS/SLD harmonised data specification
- the WFS or WMS/SLD needs

D Ei D to support an extremely
flexible mapping language to
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From the real-world to ISO 19100 application
schemas to GML application schemas

Understanding the universe

of discourse based on use
cases, requirements and
supporting documentation

Identifying the important
ng;;;’g‘-‘ue concepts of the real-world
: that are relevant to the

application domain

Universe of
Discourse

Model of
feature types

Aoolicati Model feature types with
pplication . ) ]
schema their properties in an
application schema in UML

Derive a GML application
schema based on standard
encoding rules

Capture/provide real-world objects as data
conforming to the application schema
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ShapeChange: Mapping tool from UML to GML
Application Schemas (Open Source)

Used and tested in a
large number of projects
around the world with a

number of UML tools

Interoperability of XMl in
UML tools is limited and
support of XMI is not
errorfree

Version supporting GML
3.2 =1S0 19136 in
testing stage

Application
Schemas

Application
Schemas
(XML Schema)

UML Modeling Guidelines

(= GML Annex E)

Encoding Rules
(= GML Annex E)

Configuration
(XML)

Posted to schema
repository and published

in catalogue(s)

http://www.interactive-instruments.de/ShapeChange/
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XtraServer: Mapping from GML Appl. Schemas
to SQL DBs with SF extension

Internet/Intranet

GML
Application
XtraServer Schema

(XML Schema)
WFS WEFS
E GML to SQL
¥4/ mapping
PostGIS- || Oracle- || Mapinfo- || Shape-
Adapter || Adapter || Adapter || Adapter Configuration
(XML)
e > I
PostGIS Oracle
DB DB
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Schema mapping GML to SOQL
Simple cases: What is it basically?

m LENGTH _ AX|S <gml:FeatureCollection>
<gml:featureMember>
-:|-- <RoadSegment gml:id="RoadSegment.
<hasCenterLine>
28736 - <gml:LineString srsName="urn:...">
28740| 2350 [N N <lgmi:LineString>

</hasCenterLine>
28741 6778 -- <length uom="km"-J/length>

</RoadSegment>
</gml:featureMember>

</gml:FeatureCollection>
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Schema translation GML->SQL
Complex mapping cases

Simple mapping requirements +

= Cardinality of elements or grouping particles

= Cardinality <> 1 expressed by table joins or multiple columns
= Omission of content by NULL or table joins

= Specialisation and choice selection

= Specialisation/generalisation expressed by joined tables or dummy
columns

= Choice and substitution determination by predicates
= Embedding and referencing
= Grouping of values in features, properties, data types

= Features mapped to tables filtered by predicates or union of tables
= xlink:href reference generation vs. object embedding

= Global elements can be differently mapped according to usage
context

= Sorting
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Schema mapping GML to SOQL
A complex case: Substitution determination

LENGTH | NOCW

Reinhard Erstling

- EC GI&GIS 2006, Innsbruck

< \
gml:id="F | >
<length uom="km" -} /length>
<hasAxis>

<gml:LineString srsName="urn:...">

</gml:LineString>
</hasAxis>
</ >
<
gml:id="F >
<length uom="km"- Sl </length>
<hasAxis>
<gml:LineString srsName="urn:...">

</gml:LineString>
</hasAxis>
<hasReverseAxis>
<gml:LineString srsName="urn:...">

</gml:LineString>

</hasReverseAxis>
<axisDistance uom="m">}jjjk/axisDistance>

</ >
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Schema mapping GML to SOQL
Another complex case: Union of tables

<RoadSegment gml:id="RoadSegment.

<length uom="km"-Jlk/length>
<hasAxis>

<gml:LineString srsName="urn:...">

LENGTH | AXIS </gml:LineString>

</hasAxis>

28741 6778 | — <RoadSegment gml:id="RoadSegment.

<length uom="km">J/length>
<hasAxis>

<gml:LineString srsName="urn:...">

</gml:LineString>

-:E ml:LineString srsName="urn:...">

asReverseAxis>

<axisDistance uom="m">jjfj</axisDistance>
</RoadSegment>
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Schema translation GML->SQL
Query translation

= The *“expression part” of filter expressions Is
generally easy to translate,
= pbecause FE and SQL are quite similar!

= Property access ...

= ... Is easy If only translating into columns of the feature
table,

= ... IS quite demanding, e.g. if feature association is
Involved, because multiple tables are connected,

= ... nheeds a good deal of optimisation efforts.
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Complex schema translation GML->SQL
Examples

= Generating conformant OKSTRA®-XML from an
Internal database of a road information system

= The internal database is on Oracle spatial and not based
on OKSTRA

= OKSTRA data is generated by a WFS 1.1 mapping on that
database

= Note: this could as well be EuroRoadS data

= Generating selected ATKIS data according to the
new AAA-schema (NAS)

= The database Is a close representation of the EDBS data
model on Oracle spatial

= Qutput is by WFS 1.1 and WMS/SLD mapping on that
database
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Thank you for your attention !

Reinhard Erstling
Interactive instruments GmbH
[=] Trierer Strasse 70-72
53115 Bonn
Germany
¢) +49 228 91410 71
=7 erstling@interactive-instruments.de
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