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1 Introduction

This document outlines the vision of the DEVS system. The main objectives of
this document are as follows:

• Identify the software development team.

• Identify the problems faced during development and use of the project.

• Propose a solution.

• Identify constraints to the proposed solution.

We are cDevs, a small group of Computer Science majors at the University of
Antwerp. Our team consists of David Dansaert, Nathan Steurs, Joren van de
Vondel, Lotte Vergauwen and Ian Vermeulen. More information about us can
be found on our website: cDevs.
Ian is our webmaster, and is responsible for maintaining the integrity of the
team website. Joren will act as the liaison for any contacting purposes. He
is also responsible for managing the Jenkins and Virtual Machine to host the
project. The implementation procedure will be mostly a joint effort, David will
be mainly responsible for those parts of the project that require specific memory
management. Nathan and Lotte will focus on the general implementation tasks.

2 Problem Statement

In a world where time is one of the most valuable commodities, it is important
to be able to determine the outcome of a situation without losing valuable time
and resources. This is where we would like to introduce Discrete Event Simula-
tion (DEVS) as a solution to the problem. DEVS is a formalism for analysing
(large) systems and running simulations of its progression. This allows us to
save time and money normally spent building these projects.

The current implementation available to us is written in Python (PyPDEVS).
However, Python lacks the means to efficiently parallelize and distribute the
simulations. Using C++ (employing the C++11 standard), we will optimize
this process, and set forth a faster and more efficient solution.
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3 Solution Overview and Project Features

3.1 DEVS project structure

The main goal will be to port the existing PyPDEVS implementation to C++.
Our initial implementation will be based on all the features PyPDEVS has to
offer1. This includes, but is not limited to Classic and Dynamic Structured
DEVS, Simulation Control (& Check pointing), suitable Tracing methods and
Conservative Time Simulation.2

3.2 Extra Functionality

Next to the basic implementation of DEVS, we will also provide an implemen-
tation of the following:

Fujimoto’s Algorithm
To optimize the shared-memory aspect of our DEVS system, we will im-
plement Fujimoto’s Algorithm3.

Custom Memory Allocators
Implementing the use of Custom Memory Allocators allows us to improve
the performance of the DEVS system even more. We perceive this as a
inadmissible part of the simulator.

JSON-Tracer
The JSON format offers a lightweight alternative to the XML format, and
is an industry standard in the representation of data, therefore we deem
it important that our DEVS implementation is able to output in such a
format.

4 Scope And Limitations

In order to implement check pointing, we will make use of a serialization library.
During the initial stages of the development process, we will compare the Boost
Serialization Library and the Cereal C++ Serialization Library to determine
which one provides the greatest efficiency for our implementation of the DEVS.
Results will be made publicly available and the most optimal implementation
will be used in our DEVS system.

5 Closing Statement

In conclusion, we would like to thank you for taking the time to consider our
proposal. If you have any questions or remarks regarding the outline of our
project, you can contact us by mailing info@cdevs.be.

1We will port over all the necessary features of PyPDEVS needed to implement our version
in C++, in line with the project documents provided

2A complete overview of the requirements can be found in the project description.
3 R. M. Fujimoto and M. Hybinette, Computing global virtual time in shared- memory

multiprocessors, ACM Trans. Model. Comput. Simul. , vol. 7, pp. 425 446, Oct. 1997.
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