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A Heuristic Algorithm for Minimizing Maintenance Workforce Level

Soo Y. Chang * Yu Shin Hong

This paper develops an efficient heuristic algorichm for scheduling workforce
level that can accommodate all the requested maintenance jobs. Each job has
its own release and due dates as well as man-day requirement, and must be
scheduled in a nop-interrupted time interval, namely, without preemprtion.
Duration of each job is not fixed, but to be determined within given specific
range. The objective is to minimize workforce level to complete all the requested
maintenance jobs., We show that the problem can be seen as a variant of the
two-dimensional bin-packing problem with some additional constraints. A
non-inear mixed integer programming model for the problem is developed, and
an efficient heuristic algorithm based on bin-packing algorithms is proposed. In
order to evaluate goodness of the solution obtained from the proposed algorithm,
a scheme for getting a good lower bound for the optimum solution is presented
and analyzed. The computational experiment shows that the proposed algorithm

performs quite satisfactorily.
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PROCEDURE PROPOSED HEURISTIC
set the partial schedule to be empty,

Leng‘fhz tj_fj+ 1; Hezgkt
Heighe  min = sufficiently large number;

dan= 4d;;
Eoan=1;
FOR d= d,,..., d; DO;
FOR k=1, ...,{Length—d+1) DO;

Height = the level of workforce required

to schedule job 7 to start on che
k-th day in Intervalj while its

duration being set as o given the

current partially fixed schedule;

IF (Height is less than Height min)

Heght min = Height
doin=4d;

Ean=4#;

END DO
END DO
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Update the partial schedule by scheduling job 7 to
start on the kmin-th day in Interval ; while its
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END DO
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Average PI 115% 111% | 108% | 104% 103% 108%
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