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This research focused on deciding optimal manufacturing WIP (Work-In-Process) limit for a small production system. Reducing
WIP leads to stable capacity, better manufacturing flow and decrease inventory. WIP is the one of the important issue, since
it can affect manufacturing area, like productivity and line efficiency and bottlenecks in manufacturing process. Several approaches
implemented in this research. First, two strategies applied to decide WIP limit. One is roulette wheel selection and the other
one is elite strategy. Second, for each strategy, JIT (Just In Time), CONWIP (Constant WIP), Gated Max WIP System and CWIPL
(Critical WIP Loops) system applied to find a best material flow mechanism. Therefore, pull control system is preferred to control
production line efficiently. In the production line, the WIP limit has been decided based on mathematical models or expert’s

decision. However, due to the complexity of the process or increase of the variables, it is difficult to obtain optimal WIP limit.
To obtain an optimal WIP limit, GA applied in each material control system. When evaluating the performance of the result, fitness
function is used by reflecting WIP parameter. Elite strategy showed better performance than roulette wheel selection when evaluating
fitness value. Elite strategy reach to the optimal WIP limit faster than roulette wheel selection and generation time is short. For
this reason, this study proposes a fast and reliable method for determining the WIP level by applying genetic algorithm to pull
system based production process. This research showed that this method could be applied to a more complex production system.
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<Table 1> WIP State According to the Selection of Pace
Machinel[5]

Options Contents

1 Always has one WIP in the pace machine.

2 No WIP in the pace machine.

Only one WIP in the pace machine when production

3 line is in the state of blocked.
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2.4 Critical WIP Loops System
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<Table 2> Dispatching Rule of WIP in CWIPL[4]

<Table 3> Rules of Genetic Algorithm

Rules Contents

Rule 1 The more likely to survive when the objects have high
suitability(natural selection).
Use the objects of previous generations to produce a new

Rule 2 | object of the next generation by genetic manipulation
(genetic phenomenon).

Rules Contents

Rule 1 When WIP in the last process is less than WIP

e parameter and the first process is idle state.

Rule 2 WIP level in the entire production line is less than

4 assigned WIP level and the first process is idle state.
3. 78 U2|F
3.1 /M g2|EL g

T LagEe AdAd oA Aexstayd A
of 7Iuks & HAg vIHoz AddEe] Yo} oyl
o] AL ol 25 VIEIE e ® o] HHFH AlEd
oo WHE & A, A3} syl it skt
o] 7¥elt}, ol &nt AArEet 4 Al MAYUS
S @43}3F meta heuristicse] dtufolw, At E¥e
QAR Aol @A Hgahzol theol ek
£ 0] 2A1ske Agel 4 Aot AT
2o,

A

g3 A43 a9 B4 o
1, <Rale 2 A9
25 dlont f4 duAZe F Aol

shitel 7, 9].

i
rl

o

i GneAFel 44 A% ) e el Aol
£ A

dhs AAEe] Aok FHAke]

F

o ) 2 Aske] B4 Fal o] FoiA
o AAgES 7] Aste] 243t B4

A saL S-pgk R FE B AJZITh KD

r01

b
BB o] §3ho] A& A2

A oA ALAZL ol Fold W HAuzel 4
Q7 A5 ol 71918 Fof

ox T o

A

U g
o}

EFAl o]
-1
9% i el B M 4 3

1N
=t
B

[The first three configurations]
Create population size of chromosome

t has evolved as a

target for
Complete Evolution generations?
e
Generating offspring chromosomes
Choose the parent
Crossbreeding
Mutations > Offspring
chromosome
\ J’ J
Fitness evaluation
\ “
No Chromosome Yes

evolving into the

Natural Selection next generation?

<Figure 1> Genetic Evolution
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{Table 4> Defining the Process

Outline Contents
® A single line and single product.
® Balanced product lines.
Common- .
® Supply and demand are always existed.
ness .
® No failure process.
® Working parts are considered as a WIP.
Gated |® When the production line is in the blocked state there
MaxWIP | is only one WIP in the pace machine.
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JIT System WIP level of each chromosome per process.

CONWIP System
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Gated MaxWIP WIP level.

System
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Method | yqpe | Generation | ovel | parameter
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