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1 Background

Dataflow graphs [3] are a special kind of timed Petri-nets, useful for the analysis of (amongst
others) streaming-applications. In the course 2IMN25 (Quantitative Evaluation of Embedded
Systems), it is shown how that the Maximum Cycle Mean of a graph determines its maximal
throughput. But in [1], another method is mentioned as well, which in essence comes down to
simulation of the worst-case behavior of a graph. In [2], it is discussed that this method also works
when the token productions and consumptions in a graph have different rates.

2 Assignment

At MathWorks, a new Simulink toolbox has recently been marketed, aimed at simulation of event-
based systems. As a show-case example of how this new toolbox can be used, we would like to
build a small library using which dataflow analysis can be performed based on simulation. The
intention is that this library, and an industrially relevant educational example that uses it, are
made available in the set of standard examples of MathWorks. Depending on the scientific value
of the final result, a small conference paper should be written on its use.
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3 Project outline

The project is carried out in two phases.
First, you start with a preliminary project (2 months, 10 ECTS) at TU/e during which the the-

oretical background of achieving real-time analysis results through simulation of dataflow graphs
is studied, and a proposal is written on how to translate this theory to Simulink. During this
time, you will also search for suitable examples to be worked out as an educational demonstrator.
Furthermore, you will go through a short job-application procedure at MathWorks.

The second phase of this project (6 months, 30 ECTS, with a half-way evaluation) you will
be employed by MathWorks and work at their premises at ”de Hurk” in Eindhoven. During this
phase, you will perform the main implementation of the library, and the main modeling tasks. We
expect this work to be finished within roughly 3 months. The remaining time will be used to turn
your results into an educational example, and to report on your work. This report is envisioned
to include a discussion on the semantic differences between your Simulink implementation and the
theory described in literature, and the consequences of this for your analysis.

4 Prerequisites

As prerequisites, the course 2IMN25 and some knowledge of MATLAB/Simulink are highly rec-
ommended.
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