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CHOOSE 3 OUT OF 4 QUESTIONS TO ANSWER. CLEARLY INDICATE WHICH QUESTIONS YOU CHOSE.

1. Systems Theory and Systems Specification (30 points)

a.

DES as defined in the reader by Nance (Reader p.3) and Schriber et al. (Reader p.31) is
different from DEVS as defined by Zeigler et al. (Reader p.49) and Van Tendeloo & Vangheluwe
(Reader p.71). Provide the definitions for both terms, describe the differences, and indicate
the relationship between DES and DEVS. (10 points)

Models described using DEVS, DESS and DTSS all use transformations as defined by Ashby
(Lecture 2). Describe the differences between the transformations in these three formalisms
and give an example of a transformation for each of the three formalisms. (10 points)

Schriber et al. (Reader p.31; Lecture 3) describe the possible states of an entity in DES. Explain
why there is a 'Ready State' and how the 'Ready State' and 'Active State' work. (10 points)

2. DEVS (30 points)

a.

For the different variants of DEVS, the so-called 'Closure under Coupling' principle holds.
Describe 'Closure under Coupling' in your own words, and why it is important. (10 points)

It is possible to combine multiple DTSS-submodels (e.g., many ABM agent-models) in a
Hierarchical DEVS model. The select function becomes very important in such a case. Explain
what the select function does, and why it is needed in this case to accomplish reproducibility of
the simulation study. (10 points)

The &exr function in Atomic DEVS (Reader p.71) is a function of (x, s, €) = s. What is e? Why is
it important? Provide an example of your own (so not from a paper or from the lecture) that
shows the importance and use of e when & is called. (10 points)

3. Real-Time Simulation (30 points)

a.

Especially in real-time simulation, the concept of dead reckoning can be helpful. Explain what
problem dead reckoning tries to solve, why it is especially important in real-time simulation,
and provide a small example of how it works (your own example, not one that we covered in
class). (10 points)

Parallel Simulation and Distributed Simulation (Fujimoto, Reader p.139) are two different but
related concepts. Describe parallel and distributed simulation, give the relation between the
two concepts, and give a clear difference between the two concepts when we use them for a
simulation study. (10 points)

The High-Level Architecture (HLA) can be used in real-time settings with Human-in-the-Loop
and Hardware-in-the-Loop federates. Describe two issues that these non-simulation
components can cause, and provide a potential solution for these two issues. (10 points)

4. Multi-Paradigm and Multi-Resolution Simulation (30 points)

a.

Vangheluwe and De Lara (Reader, p.249) describe formalism transformations in their paper.
On what level (model, meta-model, meta-metamodel) would a formalism transformation be
defined, an on what level would it be practically executed? Explain clearly why. (10 points)
Davis (Slides lecture 12) describes that the equivalence or consistency between an aggregated
model and a disaggregated model can be tested in two different ways: weak and strong.
Suppose we have a model of a particular highway with cars as a high-resolution model using
detailed behavioral modeling in ABM, and as a low-resolution model that describes the traffic
densities using SD. Use this example to clearly and precisely explain the difference between
weak and strong consistency. (10 points)

Use the example from question 4b to explain why disaggregation is hard. In other words,
suppose we aggregate the individual cars to densities and disaggregate the model back later,
what is the exact issue? (10 points)




