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C O M P U T A T I O N A L P E R F O R M A N C E 

n an effort to bench mark the heuristic 
ugorithm, 13 problem sets were first 
icheduled using the MILP formulation to 
>btain optimal solutions. The heuristic 
ilgorithm was then used to schedule the same 
[3 sets of final products. 

In using the heuristic algorithm 
brmulation, only one run was necessary in 
)btaining a near optimal or optimal solution. 
"Vhen running M I L P formulation with large 
lumbers of integer variables, it is common to 
incounter data output memory storage 
'roblems due to the huge amounts of data 
generated from the search procedure 
mplemented in trying to find an optimal 
olution. When the MILP took too much time 
0 find a solution then run was restarted using 
1 different upper bound to make the search 
>roceed much faster in some cases. The 
esults of the runs based on the MILP model 
md the heuristic algorithm are summarized in 
Tables 1 and 2. Comparison of the results for 
he two methods is shown in Table 3. 

:ONCLUSION 

n this study, the problem of scheduling a set 
>f N final products on M machines with 
>roduct assembly consideration in a make-to-
>rder job shop environment was addressed. A 
.fixed Integer Linear Programming model 
vas developed, based on a strategy where 
ub-jobs that are identical are considered as 
eparate nodes as they occur in a bill of 
naterial (BOM). A heuristic algorithm was 

also developed to solve the model more 
efficiently. 

The heuristic algorithm (in the worst 
case) came within 3.94% of the solution 
obtained by M I L P model. However the 
heuristic algorithm solve each problem in less 
than 1 CPU second, whereas MILP model 
took (in the worst case) 9000 C P U seconds to 
arrive at a solution that was aborted due to 
resource restrictions (exceeded time limit). 

R E F E R E N C E S 

Chen, J.F and Wilhelm, W.E. (1993), "An 
evaluation for allocating components to 
kits in small lot, multi-echelon assembly 
systems", International Journal of 
Production Research, Vol. 31 , No. 12. 

Chen, J .F and Wilhelm, W.E. (1994), 
"Optimizing the allocating of components 

, to kits in small lot, multi-echelon 
assembly systems*'. Naval Logistics 
Research, Vol. 4 1 . 

Dimyati,T.T.,"Taroepratjeka, R , Gam, A.Z., 
Nur Bahagia, S. (2004), "Model Optimasi 
Penjadwalan Jobshop untuk Produk-
Produk Berstruktur Multi-Level", 
Working Paper, Department of Industrial 
Engineering, I T B . 

Doctor, S.R., CavalierJ.M., and Egbelu, P.J. 
(1993), "Scheduling for Machining and 
Assembly in a Job Shop Environment", 
International Journal of Production 
Research, Vol . 3 1 , No. 6. 

1 Results of the Test Problems using MILP 

Minimizing Production Flow Time 
Tjutju T. Dimvati 


