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Abstract

The digitisation in the domain of Architecture, Engineering and Construction (AEC) re-
sults in a variety of software tools with different requirements. Especially from the per-
spective of product descriptions, this heterogeneity is troublesome, as they should suit
each potential use case and involved software application. Product descriptions, there-
fore, either cause information overflow for singular use cases, or hold redundant informa-
tion within multiple, differently focused descriptions of the same product. Considering
innovative, multi-functional and parametric products, further questions arise, e.g. how
to model their uncommon structure, innovative technologies, and priorly unknown prop-
erties. Even if those unusual characteristics can be described, additional domains are
involved during the building and product lifecycle. In the case of energy active façade
components, for example, heating, electricity, design, structure, and building physics
must be addressed. Thus, descriptions of innovative and multi-functional product reach
higher complexities than common product descriptions.

In order to sufficiently describe building products in the digital world of AEC, open and
vendor-neutral product description schemes are needed. Current open product descrip-
tion schemes include the template-driven directive VDI 3805 from the Verein Deutscher
Ingenieure and the Industry Foundation Classes (IFC) schema that is originally introduced
for entire building models. As neither of these schemes support the use case of innova-
tive, multi-functional and parametric products, a novel product description schema is
needed. Such a new schema needs to be flexible to allow semantically meaningful de-
scriptions and fast integration of innovative and multi-functional products. Furthermore,
the schema should be modular to avoid information or schema overhead, and subsequent
performance-loss. To ensure common understanding of the parametric dependencies of
the product, the dependencies also need to be part of the neutral and open description
and separated from proprietary software applications.

In this thesis, an analysis of the current state is conducted, and suitable technologies,
i.e. the Semantic Web and Linked Data, are evaluated. With this analysis in mind, two
concepts for product descriptions using Semantic Web technologies are presented: Linked
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Product Data, aiming to serve as a generic product description schema, and Linked Build-
ing Product Data, its implementation for the AEC domain. This thesis, hence, discusses
the suitability of the Semantic Web and Linked Data as product description framework
and introduces a novel methodology to create Linked Product Data, which is evaluated
on the implementation of Linked Building Product Data.

Based on the Semantic Web, the concept of Linked Product Data stands as a flexible,
modular, and machine-readable product description schema that can be adapted for any
use case or domain. The AEC adaptation, Linked Building Product Data, is demonstrated
with an example configuration for innovative, multi-functional and parametric products.
As generic core for Linked Building Product Data, the Building Product Ontology (BPO)
for defining product compositions, component interconnections, and product attributes is
introduced. The extension of Linked Building Product Data and its core is shown on the
example of geometry descriptions, wherefore theOntology for Managing Geometry (OMG)
is proposed and applied. A third ontology, the Ontology for Parametric Systems (OPS) is
created to indicate how interconnections between multiple domains and ontologies can
be realised within Linked Building Product Data on the example of parametric product
descriptions.

The configuration of Linked Building Product Data is evaluated for the use case of en-
ergy active façade components. The evaluation results show overall benefits of the novel
approach over the established VDI 3805 and IFC schemes regarding modularity, flexibil-
ity, parametric modelling, and machine readability. Concluding, Linked Building Product
Data poses as a neutral, flexible and modular product description schema. Its functional-
ity and potential are shown by the application of Linked Building Product Data to inno-
vative, multi-functional and parametric products, and a generalisation of Linked Building
Product Data to Linked Product Data seems easily conceivable.

Due to its flexibility, Linked Building Product Data allows manufacturers to exhaustively
model their products and offer the resulting product descriptions, which they can enrich
withmultiple geometry descriptions for diverse use cases and software applications. Users
can easily filter relevant information and geometry descriptions for their individual use
cases and software applications. With Linked Building Product Data and Linked Building
Data, error-prone file-based data exchange can be renounced. Instead, products can be
offered distributively, applying Linked Data methods to include product descriptions into
Linked Building Data models. Consequently, a common, machine-understandable data
source based on Linked Building (Product) Data can serve as anchor for the heteroge-
neous software applications, replacing data exchange with automated synchronisation.
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