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Multi-Stage Supply Chain Inventory Control Using Simulation
Optimization
Jang Sun Yoo -+ Shin Tae Kim - Seong Rok Hong + Chang Ouk Kim
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In the present manufacturing environment, the appropriate decision making strategy has a significance
and it should count on the fast-changing demand of customers. This research derives the optimal levels of
the decision variables affecting the inventory related performance in multi-stage supply chain by using
simulation and genetic algorithm. Simulation model helps analyze the customer service level of the supply
chain computationally and the genetic algorithm searches the optimal solutions by interaction with the
simulation model. Our experiments show that the integration approach of the genetic algorithm with a
simulation model is effective in finding the solutions that achieve predefined target service levels.
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Table 3. Examples of Supply Chain Flow with Correct Stock
Categories =1 t=2 t=3

Stocks 0 250 170

Demand 70 90 100
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ExpectedCustomerDemand 80 70 60
IndicatedOrder 250 70 60
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Table 5. Decision Variables Range

Variable .
Variable Name Range
Number
L2 3 Desired Safety Stockgecaitr, [115, 3051
o (=123 ’
4 Desired Safety Stocknanufacturer {145, 315}
Desired Safety StockmanufacturingPart:
5, 6,7 . | s, 315
G=123) L :
Transportation Delayrorecailer
8 10 ! 1, 2
, 9, Q=123 {1, 2, 3}
1112 13 Transportat‘ion DelayroManufucturingpars [, 2, 31
G=123)
14 Manufacturing Rateygnufacturer 1450, 7501
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Table 6. Random Variables Range

Variable Name Range

Manufacturing UNIFORM Dist.

Ratesupplicr, [Manufacturer Demand - 2sigma,
k =1, 2 3) Manufacturer Demand + 2 sigma}
Customer Mean {100, 200, 300}
DemandRemiler;
i=123) Sigma {5, 10, 151
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Table 7. Kolmogorov-Smirov Test Result

Number of . Significance
Test L Mean | Sigma .
Replications Probability
Kol -Smi
CHOgOTOV-SMIToY 16 83.5637| 0.11 0.901
Test
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Figure 3. Warm-Up Period Setting
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Table 8. Genetic Algorithm Parameter
Crossover Rate 0.5
Mutation Rate 0.3
Population Size 20
Number of Iteration 50
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Table 9. Result of Simulation Optimization

At =(Number of Generation)x= 507) 7} H th. Customer Demand Target Service Level|  Error
Service Level
90% 90.13% 0.13%
42 4943 Normal Dist. (200, 10 95% 95.05% 0.05%
(200, 10)
99% 98.889% 0.12%
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Figure 4. Result of Average Error
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