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Dynamic Critical Paths Multi-Product Manufacturing Scheduling Algorithm
Based on Operation Set
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Abstract Aiming at the problem that multi-product processing of tree structure and assembly in-
tegrated scheduling for schemes existing can not take into account vertical and horizontal of the
tree structure so that affect the scheduling result, this paper presents multi-product manufactur-
ing scheduling algorithm dynamic critical paths based on operation set. The algorithm converts
multi-products of tree structure into a virtual manufacturing tree in the way of root alignment,
and simplifies the multi-product scheduling problem to the single product scheduling problem. In
the process of scheduling, a standby operation set is dynamically generated according to the virtu-
al manufacturing tree. Then the operation is chosen from the generated set with dynamic critical
paths strategy and Short-time strategy, and scheduled with first fit scheduling method until the
set is empty, that is all operations have been manufactured. The algorithm realizes the vertical
and horizontal scheduling optimization. It is validated that the algorithm can obtain favorable re-

sult for the multi-product processing and assembly integrated scheduling problem.

Keywords dynamic critical paths; virtual manufacturing tree; standby operation set; multi-

product manufacture; first fit scheduling method
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Background
According to statistic, the cost about processing proce- by the National Natural Science Foundation of China

dure of product, comparing with the total cost of product, is
more than 40 percent in the manufacturing. So it is necessary
to optimize the processing procedure of product, it can not on-
ly improve production efficiency and reduce cost, but also
make corporation arrange production effectively and quickly
and avoid risk for corporation. And it is also according with
the fact that country advocates to develop the manufacturing
greatly. Now the optimization of workpiece with non-con-
straint is studied mainly in abroad, but our focus is the optimi-
zation of workpiece with constraint. This kind of problem is
based on the idea to decompose manufacturing tree of Job pro-
posed by myself, and to realize multi-product optimization pro-
cedure of workpiece with constraint by constructing virtual
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