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Development of Web-based Simulator for Supply Chain Network
with Reconfigurable Manufacturing System and Multi-layered
Distribution Center

Minseok Seo - Dae-Eun Lim

Samsung Electronics, Suwon, 443-742, Korea

The past researches focused on the supply chain network that consists of factories, distribution centers and
retailers for single product type. This research is required because the factory for single product type is advanced
to reconfigurable type in order to produce various products, according to customers’ various purchase forms and
time. This research is also required because in the past researches, the material flows from factories to
distribution centers and from distribution centers to retailers, but recently, there are material flows between
distribution centers. The supply chain network in this research consists of reconfigurable manufacturing system,
multi-layered distribution centers, and retailers. A simulator is developed to analyze the material flow on the
supply chain network. The developed simulator is web-based designed by using Java Server Page and MS-SQL,

so0 as to maximize the convenience for users.
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Figure 1. 4-layered supply chain network with RMS
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Figure 2. Architecture of web-based supply chain network simulator
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Insert Basic Parameter
Number of AMSs |2
Number of DCs 3
Number of Retailers |5
Number of Products (4|
Number of Lavers |4
Simulation Periode 30|

Customer demand Ma«300 | Min150 |

[Tt ]

ZEN FECH G- w0 -

Figure 3. Input window(Step 1)

<Figure 3>2 Y H A |4 Hol= Number of Layers &
TEANERY ASTE gt o & £9, <Figure >3 2
o] 2709 RMS, 374 9] ZHlAlE], 574 9] L5 o] 44502 +
AHE TEAETS 308 ¢ AEH A 8H7] AelA,
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<Figure 4> 7 WA @A o4& 3}H |t} <Figure 4>
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9] T, 55, 250 E 52 49t & AFA BE AF
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/2 Determine parameter of retailer:
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¢ 83371 | [ Determine parameter of re B B O & HIAE- 8NE) - 50~ @ 7
Vehicle Capacity 3000 | vehicle Speed 80| Tranportation cost 10 -
RMS! X-axis 128 | v-auis| 128 | Productine Typel MTS ¥| Number of vehicle 4
RMS2 X-axis 93 | v-axis%3_ | Productino TypeMTS v| Number of vehicle3
DCI %-axis |38 | V-axis 38 | Level [Level Z v| Inventory Policy P-8vStem | Numebr of vehicle3
DC2 X-axis 861 | v-axis| 861 | Level [Level 3 v| Inventory Palicy O-System | Numebr of vehicle 4
DC3 %-axis |95 | Y-auig 35 | Level |Level 3 v| Inventory Policy O-System w| Numebr of vehicle|4
Retailer! X-axis 1081 | v-axis] 108t Inventary Palicy| O-System v
Retailer2 X-axis 8] v-axig) 18] Inventory Palicy P-System v,
Retallera X-axis 1383 | v-axis[1383 | inventory Policy O-System v 1
i:*ﬁ @ 2E G- S0 )
Figure 4. Input window(Step 2)
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{2 Web-Based Logistics Simulator - Windows Int... [T ]85
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r S [ Web-Based Logistics ... a8

Insert Reconfiguration policy
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‘ MR & RO NR ®& RO
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< : = ) >
@ 2E h - mE -

Figure 5. Input window(Step 3)
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Figure 6. Flow chart of simulation

Figure 7. An example of simulation result
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Table 1. Cost parameters

Product type(p)
1 2 3 4
E, 10 8 8 9
w 3 2 2 3
K, 0.3 0.1 0.2 0.2
4, 2 I I 2
o, 2 1 1 1
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Table 2. Inventory policy parameters
Inventory evel 8000
P-System - -
Review Period 1
DC 1 -
Reorder Point 2000
Q-System -
Order Quantity 6000
Inventory Level 4000
P-System - -
Review Period 1
DC 2,3
Reorder Point 2000
Q-System -
Order Quantity 2000
Table 3. Inventory policy alternatives
Distribution Center
1 2 3
Alt. 1 P-System P-System P-System
Alt. 2 P-System Q-System P-System
Alt. 3 P-System P-System Q-System
Alt. 4 P-System Q-System Q-System
Alt. 5 Q-System P-System P-System
Alt. 6 Q-System Q-System P-System
Alt. 7 Q-System P-System Q-System
Alt. 8 Q-System Q-System Q-System
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Table 4. Simulation results(MTS)
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Figure 8. Number of inventory in RMS 1(MTS)

<Figure 9> wHIALE] 1A A3te] E50] BE A1
HAZTh AF 12 RMS 1914 A1 F502 21 o] 2

Cl C2 C3 C4 (O8] Co6 C7 C8 C9
Alt. 1 8 48.3 23.1 6.9 0.4 86.8 102.0 15.2 98.2
Alt. 2 8 48.2 23.6 6.5 0.4 86.7 101.5 14.9 97.6
Alt. 3 8 48.0 23.5 7.0 0.5 87.0 101.5 15.0 97.9
Alt. 4 8 48.0 22.0 7.0 0.2 85.2 103.0 18.0 100.0
Alt. 5 8 48.3 228 6.8 0.2 86.1 102.3 16.2 98.6
Alt. 6 8 48.1 23.1 6.1 0.6 85.9 101.6 15.6 97.6
Alt. 7 8 48.3 21.9 6.2 0.4 84.8 102.3 17.4 98.6
Alt. 8 8 48.2 22.0 5.8 0.5 84.5 102.7 18.2 98.6
Average 8 48.1 22.7 6.5 0.3 85.8 102.1 16.3 98.3
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Table 6. Profit comparison

R]::it(::nf(i);ulr{:\t/il:n Profit Demand Satisfied Rate
10 16.3 99.7%
11 16.2 99.0%
12 15.0 96.6%
13 14.5 96.0%

A A RMSS o8 7Y AL /A=

H
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Table 5. Simulation results(MTO)
Cl1 C2 C3 C4 Cs5 Co6 C7 C8 C9
Alt. 1 8 354 18.8 5.9 2.8 70.9 95.9 22.2 93.1
Alt. 2 8 35.1 17.7 5.2 3.2 69.2 95.3 23.3 92.5
Alt. 3 8 35.9 18.0 5.4 2.6 69.9 96.4 23.7 93.6
Alt. 4 8 33.1 16.8 5.7 3.7 67.3 92.2 22.1 89.1
Alt. 5 8 323 14.8 49 4.2 64.2 90.2 234 87.6
Alt. 6 8 333 16.9 4.8 3.6 66.6 91.7 22.5 89.1
Alt. 7 8 33.2 16.8 4.2 3.6 65.8 92.2 23.8 89.6
Alt. 8 8 344 17.6 4.8 3.2 68.0 943 23.6 91.6
Average 8 34.0 17.1 5.1 33 67.7 90.8 23.0 90.8
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