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ABSTRACT

Multi-criterion Assignment of Multi-product/machine Problem in

Industrial Factories

Prepared By

Ola Riad Sallam

The problem of products-to-machines assignment (PMA) is an important concern
in industrial factories, and may have a significant impact on the overall cost of the
operations. In spite of the problem complications, a primarily approach is to consider
suitable product-machine assignment. The importance of solving such a multi-products
multi-machine assignment problem increases as the size of the production facility
increase; as the problem becomes more complicated when the number of products and
machines getting higher. Furthermore, many factors are included in calculating the cost
of products add a tedious work. Therefore, dealing with such a problem for a certain

case study requires a considerable working time.

In this thesis, an optimization approach is explored to solve the assignment of
products in unrelated parallel machines’ environment with an objective function to
minimize the overall operation cost. The methodology is to modify the linear
programming approach in solving the assignment problem. In addition, criteria
affecting the operating cost are defined and transferred to a cost unit to prepare the
input matrix for the assignment problem. In specific, the problem is solved using

sequential arrangement and parallel arrangement methods.



A real case (a factory for plastic item's production) is studied to verify the
proposed solution and to understand the practical side of the management problem. The
initial results are discussed with the factory engineers and manager to validate the use
of the optimal approach. The interviews' feedback is used to update the optimal
solution. As an important result that can be announced is that the actual solution is only
suboptimal. This is because incomplete conditions and work constraints are considered,;
this result indicates the necessity of mixing the prevailing manager rules with

theoretical solution methods.

Vi
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