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Preface 

Production planning and control systems suffer from insufficient computa
tional support in the field of production scheduling. Practical requirements 
dictate highly constrained mathematical models with complex and often con
tradicting objectives. Therefore scheduling even in computerized manufactur
ing systems still relies on simple priority rule based heuristics. Thus, we can 
expect a great so far unexploited optimization potential in manufacturing 
environments. 

Within the last decade academic research in scheduling has gained a signi
ficant progress due to modern Local Search based heuristics. Much effort has 
been put into suitable neighborhood definitions which go for the key feature 
of Local Search. However, it remains questionable whether this work can be 
transferred in order to fit the flexible requirements of production scheduling. 

Evolutionary Algorithms can be formulated almost independently of the 
detailed shaping of the problems under consideration. As one would expect, 
a weak formulation of the problem in the algorithm comes along with a quite 
inefficient search. Nevertheless, for practical requirements the advantage of 
constraint and objective independence is most obvious. 

Dirk Mattfeld applies Evolutionary Algorithms to the Job Shop Schedul
ing Problem. He analyzes the problem and gives a survey on conventional 
solution techniques and recent Local Search approaches. He covers Evolu
tionary Algorithms and their appliance to combinatorial problems. Then, he 
performs a search space analysis for the Job Shop Problem before he develops 
a Genetic Algorithm. Finally he refines this algorithm resulting in a parallel 
genetic search approach. 

The benefit of this book is twofold. It gives a comprehensive survey of 
recent advances for both, production scheduling and Evolutionary Algorithms 
in the didactic way of a textbook. Moreover, it presents an efficient and robust 
optimization strategy which can cope with varying constraints and objectives 
of real world scheduling problems. 

Bremen, November 1995 Herbert Kopfer 
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