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ABSTRACT

The global manufacturing industry has faced continuing challenges over recent years
to improve manufacturing performance and sustainability. Markets, as well as
regulations and self-consciousness, have driven enterprise-wide initiatives that favour
environment-friendly activities. Yet, the challenge to harmonize current manufacturing
practices with on-going sustainability efforts remains. In order to be effective,
manufacturing systems, in the context of the Integrated Enterprise (IE), require
semantic representations of engineering information that are machine-readable, as
opposed to the tradition of engineering drawings and textual documents still dominant
throughout a product’s lifecycle. One way for implementing the concept of IE is
through intensive and extensive application of models in the corporate environment.
An alternative way of representing enterprise models is through the use of formal
ontologies. Ontologies are rather adequate structures for the representation of business
models because through their well-defined semantics they are able to define attributes
and relationships with differing levels of formality. The present research aims to
demonstrate that ontologies represent knowledge in product lifecycle operations,
integrate sustainability-related concepts and semantically connect product and
manufacturing process data, to ultimately promote interoperability between
information systems in the context of the Integrated Enterprise. For that purpose, an
ontology that captures knowledge of the various domains that compose the product

lifecycle context was built. Next, PLM concepts were extended and connected to



sustainability-related concepts, and finally, energy efficiency calculations are made

possible upon product and process data gathered in the form of instantiated ontology.
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