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Abstract

Software modeling plays an important role in overcoming the complexities
of real-time software. However, many areas of software modeling are still
unexplored, or contain gaps in their existing body of knowledge, such as the area
of time modeling which is an important concern in real-time software. This thesis
aims to bridge one of a lot of gaps in time modeling by defining framework based
on literatures in the field and the domain experience gathered during the thesis
work. This framework focused on time modeling using two model based
engineering techniques which are UML and MARTE. The framework consists of
a set of modeling guidelines that guide the real-time software engineers
throughout modeling the concepts of real-time software such as access to time,
real-time constrain, event observation, delay, modes of operations, real-time

event, among others.

Finally, the thesis presents a case study from traffic engineering domain in
order to evaluate the presented framework. The application of modeling
guidelines starts by describing the case study and then performing the
requirements analysis. That results in requirements specification and modeling.
The software requirement specification has been used to create architectural and
detailed design in the context of Model Based Engineering(MBE). The case study
uses UML diagrams to represent software functional properties and MARTE
stereotypes to represent the non-functional properties. The model of case study is
implemented in the Papyrus modeling tool within Eclipse Modeling Framework

(EMF) environment.
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