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A form of BIM besides and/or beyond IFC

Focussed on end-user’s:
Objects
Properties & Datatypes
Incl. parametric shape (geometry/topology)
Relationships
Specialisation
Decomposition
User-defined ones
Assertion & Derivation Rules

Representation & Presentations fully derived

Example IFC Boundary REPresentation (BREP), Extruded Solid or
Bounding Box explicit shape representations
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Semantic Product Modelling
or more simply ...

Now... that should clear up

a few things around here !

© Horrocks, Oxford University
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SWOP Project | “'

Semantic Web-based Open engineering Platform i

-

Open Engineering Platform for
Powerful & user-friendly end user Product Configuration and
Optimisation
Involving end user Product Ontologies based on a semantic product
modelling layer around W3C’s Ontology Web Language (OWL)

Involving Genetic Algorithm Optimisation methods

Most specifications and supporting software tools are publicly
open standards respectively open source

Application takes place within four different busin ess contexts

Measurement equipment, electronic engineering, furniture fittings,
buildings & civil engineering

http://www.swop-project.eu
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SWOP Project =)

4 global domains LA

=

Context “Client Situation”
Front-Office “Client/Sales”
Back-Office “Design’”
Back-Office “Manufacturing”
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sw I i
Based on W3C Semantic Web technology
User Interface & Applications l
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Ontology:
Query: OWL Rule:
SPARQL RIF

Crypto

RD FS

Data interchange:

RDF
XML

URI/IRI ' © W3C (',,
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PMO

Graphically
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Ontology Backbone
[Structured MS Excel]

Link with 1Al/BuildingSmart IFC
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Instances of Non-IFC related...
» Classes, becomes proxies

» Datattype Properties, become properties

» Object Properties, become properties (relations)
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PMO Editor

A JAVA tool to create ontologies in a much more
friendly way than existing free and commercial OWL
tools (Protégé, TopBraid Composer...)

Implements the rules schema defined in the Product
Modelling approach, and provides a handy way to
create product design rules

Can extend (structured) MS Excel base ontologies
Written on top of the Low Level PMO API
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PMO Editor

Trivial example
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PMO Editor
Less trivial via ArchiCAD10

IFC>PMO
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PMO Configurator

A C++ tool to instantiate and visualize PMO-based
ontologies

3D Iinteraction

Shows product information and graphical
representation of PMO-based products, and achieves
Interaction between both kinds of representation

Gives warnings in case of invalid solutions, and sh owWs
the violated rules

Export of configurations (IFC)

Export of rules (OCL)

Export of ontology to IFD/ISO 12006-3
Based on the High Level PMO API
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PMO Configurator

Saturn case
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Examples in Construction
Stair
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Examples in Construction
Taylor Wimpey House
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Examples in Construction

Haystack Home
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Examples in Construction

Digital Dormer
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W3C Product Modelling XG

Using PMO principles
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W3C Product Modelling XG

Scope

A "product core" ontology will be created so that s tatements
about a product can be made using:

The generic "product core”. This will consist of a few tens of classes
and properties.

Standard extensions to the "product core" specific to particular
applications. The scope will be similar to the information models
contained within IFC, STEP and ISO 15926%*, and to the ontologies
being developed within the SWOP and S-TEN projects. These will
consist of a few hundreds of classes and properties.

Reference data which may be defined by engineering data
standards such as ISO 15926-4 or by product suppliers. This will
consist of many hundreds of thousands of classes and properties.

* Integration of life-cycle data for process plants

including oil and gas production facilities
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W3C Product Modelling XG

Scope cont.

The use of the "product core" will enable simple op erations to be
carried out on product data irrespective of any ext ension to the
core specific to an application. These operations c ould include:

derivations of bills of materials, and calculations of the material
cOosts;

calculation of the environmental impact of a product, such as the
CO, emissions;

calculation of the mass of a product;
generation of (re)presentations of product aspects.
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Open Source IFC-Model/BIM Server
Existing client-side IFC Engine Series
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Open Source IFC-Model/BIM Server
Roadmap towards PMO

It will be based on our current  |[FC Engine Series tools .
Storage will be (SPFF) file-based.
Access will be Web Services (SOAP)-based.

We defined the following Roadmap with development s tages:

Stage I: IFC Import/Export & Client-side Viewing (September 2008)
‘Client <> Server’ communication via Web Services (SOAP)

Stage Il: IFC File Merging & Extraction
Stage lllI: Alternative exports: Collada, Open Scene Graph (OSG), ifcXML
Stage IV: Authorisation & Versioning

Stage V: APIl-based IFC data access (incl. proxies/property sets)

Stage VI: Semantic SWOP-PMO front-end support including:

IFC generation

incl. proxies/property(relation) sets with back links to PMO and/or IFD ontologies)
Structured MS Excel import
Generation of IFD/ISO 12006-3 as alternative back links to object libraries
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More Information

The SWOP Project
http://www.Swop-project.eu/
Join the Alliance!:
http://www.swop-project.eu/join-the-alliance

W3C'’s Product Modelling XG
http://www.w3.0rg/2005/Incubator/w3pm/

TNO'’s BIM wiki
http://wiki.e-bouw.org/index.php?title=BIM

TNO IFC Engine Series
http://www.ifcbrowser.com/

TNO’s Open Source BIM/IFC Model Server
http://www.bimserver.org/

My personal page at TNO
http://wiki.e-bouw.org/index.php?title=Michel
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