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Objectives
The objective of the project is to develop tools and
technologies for large scale integrated Supply Chain
Optimisation and Advanced Planning and Scheduling
software based upon state-of-the-art software for
general Mixed Integer Programming (MIP), Cutting
Planes / Branch-and-Cut (BC), and Constraint
Programming (CP). We aim to extend and generalise
the existing production planning cutting plane software
”BC-PROD” in order to encompass the areas of
logistics, supply chain management (SCM), integrated
supply chain optimisation and the overlapping and
interacting production scenarios presented by the
Virtual Enterprise. The software should be effective –
producing solutions of guaranteed quality rapidly and
easy to use in that the user need not be an
optimisation specialist, but can contribute his specific
industrial expertise. The software is intended to
effectively solve large-scale problems covering
requirements and constraints in

• production,
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• distribution of a broad range of industries in
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Mathematical Programming models and
techniques: Mathematical Programming models have
concentrated on distribution, production and process
planning and design including treatment of bottlenecks,
capacity and lead-time optimisation. Mixed integer
programming (MIP) techniques combined with efficient
problem formulations, column generation, cutting
planes and heuristics based on the software XPRESS
have led to powerful solutions.

Constraint Programming technology: Constraint
Programming is a recent technology compared to
Linear Programming and Mixed Integer Programming.
A major contribution to CP was the introduction in 1992
of the concept of “global constraints” in CHIP by
COSYTEC. Global constraints combine pre-processing
and propagation techniques and are currently one of
the best tools for formulating highly combinatorial
problems, like scheduling and assignment.

The combination of the two technologies will lead
to the following results:
• richness of functionality and robustness of

modelling language;

• integration of new and existing MIP and CP
structures and heuristics;

• robustness of the new solvers;

• effectiveness of  the generic supply chain
structures;

• solver time improvements versus classical
optimisation methods (where available);

• comparison of system’s results to current company
practice; economic gains achievable by applying the
system’s results.
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