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Until now, the traditional production models and logistics have developed a broader strategic approach called
supply chain. However, there are some obstacles to apply industry practice because of unrealistic assumptions.
The most serious of them is that they assume the lead times are integer multiples of the planning time grid. This
assumption makes it difficult to express the processing and transportation lags correctly.

Thus, in this paper, we propose a new methodology for the integrated production/distribution model having
non-integer time lags using the concept of dynamic production function. In case that the time lags are integer or
non-integer, the dynamic production function reflects well the situation under given environments. Experiments
show that the proposed model can express the real system more accurately than the prior model can.
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Figure 1. The overall flow of the system.
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HAZ W5 ADANS TlAN Sl BFO AW = <Table 357 EASH S YR wae] A
TS EifstelEd, v 7|zt 7‘*% A A <Table 4>, <Table 5>} £t Hli A & RPN T & =0
Table 3. The input parameters for the proposed integrated model(time period=10)
Time period 1 2 3 4 5 6 7 8 9 10
Demand 0 0 0 200 155 105 232 192 232 305
Transportation cost 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
Holding cost in plant 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Holding cost in DC 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7 0.7
Production cost 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
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Table 4. The results of test problem by GAMS I
(LA;=0.7,LB,=0.7, LC=0.2)

Prob. . Optimal CPU
No. ! k ! ! solution time(s)
1 1 1 1 10 362.36 0.15
2 1 1 1 50 2253.27 1.15
3 1 1 4 10 1617.21 0.25
4 1 1 4 50 8954.66 1.98
5 1 2 4 10 1111.97 0.44
6 1 2 4 50 8749.59 1.68
7 1 2 4 100 18838.09 12.62
8 3 2 4 50 27080.03 10.38
9 3 2 4 100 | 54694.63 30.63
10 10 2 11 50 75284.75 41.11
11 10 2 11 100 - -
12 12 2 11 100 - -
Table 5. The results of test problem by GAMS II

(LA;=0.5,LB=1.2,LG=0.9)

Prob. . Optimal CPU
No. ! k ! ! solution time(s)
1 1 1 1 10 414.64 0.11
2 1 1 1 50 2310.67 1.08
3 1 1 4 10 1706.03 0.10
4 1 1 4 50 9099.40 0.71
5 1 2 4 10 1243.15 0.05
6 1 2 4 50 8926.65 1.00
7 1 2 4 100 18998.74 10.35
8 3 2 4 50 28323.03 9.77
9 3 2 4 100 | 55056.09 20.32
10 10 2 11 50 84664.33 31.09
11 10 2 11 100 - -
12 12 2 11 100 - -
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Table 6. Inventory level and shortage of the integrated production/distribution model

Type of leadtime rounded-down leadtime rounded-up Proposed model
: ¢ l ! Product Inventory Shortage Inventory Shortage Inventory Shortage
1 1 1 10 1 28.91 7.06 163.85 0.00 111.51 0.00
1 50 1 84.50 1.38 178.64 0.00 126.50 0.00
4 10 1 149.72 22.06 670.15 0.00 452.38 0.00
4 50 1 291.51 497 702.37 0.00 536.47 0.00
2 4 10 1 203.02 19.72 487.15 0.00 328.13 0.00
4 50 1 261.40 5.98 690.09 0.00 455.05 0.00
4 100 1 304.40 2.30 731.63 0.00 490.10 0.00
3 2 4 100 1 326.86 291 706.57 0.00 527.26 0.00
2 326.86 291 706.57 0.00 527.26 0.00
3 326.86 291 706.57 0.00 527.26 0.00
10 2 11 100 1 1021.47 8.14 4198.10 0.00 2748.81 0.00
2 1520.50 10.68 4027.27 0.00 2636.89 0.00
3 1577.11 12.66 3942.74 0.00 2827.85 0.00
4 1577.11 12.66 3942.74 0.00 2827.85 0.00
5 1412.77 9.93 4029.05 0.00 2919.87 0.00
6 1487.45 10.97 4037.68 0.00 2971.01 0.00
7 1487.45 10.97 4037.68 0.00 2971.01 0.00
8 1058.60 5.65 4050.07 0.00 277497 0.00
9 1722.94 14.44 4083.12 0.00 277497 0.00
10 1230.63 12.16 3886.73 0.00 2639.02 0.00
12 2 11 100 1 583.28 3.75 2082.76 0.00 1363.62 0.00
2 686.00 4.59 2004.24 0.00 1311.77 0.00
3 788.56 6.33 1971.37 0.00 1413.92 0.00
4 788.56 6.33 1971.37 0.00 1413.92 0.00
5 676.27 4.76 2010.21 0.00 1434.36 0.00
6 743.73 5.48 2018.84 0.00 1485.51 0.00
7 743.73 5.48 2018.84 0.00 1485.51 0.00
8 517.15 2.77 2031.23 0.00 1328.68 0.00
9 861.47 7.22 2041.56 0.00 1387.49 0.00
10 592.74 5.79 1953.18 0.00 1279.74 0.00
11 906.71 7.89 2094.36 0.00 1457.36 0.00
12 906.71 7.89 2094.36 0.00 1457.36 0.00
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