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Combinatorial optimization problems are at the core of many industrial applications and pro-
cesses: Scheduling in car assembly lines [12] and in camera management of Earth observation
satellites [3], graph coloring in frequency assignments [5, 1, 10], assignment and location in hub
locations [6, 11], vehicule and arc routing in collecting and distribution of goods [7, 2], network
design in urban transportation [14], etc.

Most of these optimization problems are N P-hard according to the complexity theory. Thus,
no polynomial time algorithm is known to solve them, unless P = NP [8]. Furthermore, in
industrial contexts, the problems are even harder with very large size instances, many complex
constraints and several objectives, and only a few computing time could be dedicated to solve
these problems because of slow computing machines in production units or in embedded systems,
emergency situations, real-time applications. This is why any improvement we could get from
modelling, algorithm, implementation and even parallelism [4, 13, 9] has to be considered.

To support these purposes, two applications will be presented. One is the Transit Network
Design (TND) and the second one is the RENAULT! car sequencing problem from the French
Operations Research and Decision Making-Aid society’s? ROADEF challenge 2005. Parallelization
techniques and issues will also be addressed through the results of the French ACI-GRID? Discrete
Optimization Challenges on Grid (DOC-G) project?.
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