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Performance Comparison between Material Flow Control
Mechanisms Using Simulation

Sang Geun Park + Chunghun Ha'
School of Information and Computer Engineering, Hongik University, Seoul, Korea

Material flow control mechanism is a kind of operational policy in manufacturing. It is very important because it varies throughput,
throughput time, and work-in-process (WIP) under the same manufacturing resources. Many Researchers have developed various
material flow control mechanisms and insisted that their mechanism is superior to others. However the experimental environment
used in the performance comparison are different and impractical. In this paper, we set various manufacturing environments
to fairly compare five previous material flow control mechanism : Push, Pull, CONWIP, Gated MaxWIP, and Critical WIP Loops.
The simulation results show that the Push is superior to others in both of throughput and WIP if required demand is less than
80% of capacity. In addition, the performance of CONWIP and its variants are not different statistically.
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Pull Buffer Size(pbs) 2, 4,06, 8, 10
MaxWIP(mw) 2n, 4n, 6n, 8n, 10n
pace machine rate(pmr) 0.5, 0.75, 1.0, 1.25, 1.5
WIPparameter(wp) 5, 10, 15, 20
Simulation Time 10000
Warm-up Time 2000
Repetition(r) 5

o n | pbs| mw | pmr| wp | total
Push 3 3 9
Pull 3 3 5 45
CONWIP 3 3 5 45
G-MaxWIP 3 3 5 5 225
CWIPL 3 3 5 4 180
Total 504
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<& 3> Al WE 2o THE #= 2 MFC Y2l TT, TH, WIP

Eggjﬂd no| OAUS | Maxwip E‘ﬁg race ; e T TH WIP RMI FGI
Push » 124042 | 06014 | 74589 | 000 | 6880

Pull 4 22.0916 0.5974 13.1916 28.26 10.64

s [ Conwip 10 o 161164 | 05950 | 95893 | 6230 | 1082
G-MaxWIP 40 00 0.75 53.2768 0.5952 31.7053 38.02 11.92
CWIPL 10 co 10 15.9780 0.5938 9.4866 60.51 10.83

Push % 248046 | 05938 | 147362 | 000 | 6493

Pull 6 77.8556 0.5892 45.8290 52.34 12.18

B0 | 1o [ Conwip 20 % 123056 | 0588 | 190212 | 7454 | 1099
G-MaxWIP 80 00 1 98.2242 0.5944 58.3996 36.04 11.48
CWIPL 40 co 10 47.4002 0.5918 28.0524 37.80 10.89

Push 00 37.5454 0.6006 22.5513 0.00 75.10

Pull 10 120.4768 0.5848 70.3575 7.21 11.24

1s | Conwip 60 % 912394 | 05898 | 537704 | 5489 | 1224
G-MaxWIP 150 oo 1.5 102.1300 0.5926 60.5737 0.14 11.45
CWIPL 60 o Is | 75.0328 | 05896 | 443026 | 1240 | 1095

Push 00 25.6904 0.7938 20.4119 0.08 84.36

Pull 10 368044 | 07842 | 288416 | 5118 | 866

s | Conwip 50 % 550526 | 07854 | 432780 | 5270 | 9.7
G-MaxWIP 40 oo 1.5 46.9542 0.7890 37.0198 57.61 10.00
CWIPL 30 % 0| 37272 | 07890 | 293714 | 10903 | 9.9

Push 00 499318 0.7942 39.6724 0.04 69.91

Pull 10 80.1552 | 07806 | 625260 | 5880 | 951

Exp(0.8) 10 Conwip 80 00 98.4246 0.7824 76.9933 72.93 10.47
G-MaxWIP 100 co 1.5 107.5086 0.7828 84.1232 25.65 10.11
CWIPL 0 % 0| 784630 | 07742 | 607484 | 10238 | 892

Push oo 75.6812 0.7822 59.2093 0.17 68.14

Pull 10 1237192 | 07742 | 957266 | 8758 | 9.4

15 Conwip 120 00 136.6478 0.7838 107.0522 38.98 10.30
G-MaxWIP | 90 o s 1034674 | 0779 | 806437 | 3586 | 994
CWIPL 120 » 20 | 1208244 | 07616 | 920071 | 17357 | 808

Push oo 222.2966 0.9534 211.8132 59.70 34.00

Pull 10 311706 | 08486 | 264528 | 99183 | 392

5 Conwip 50 00 53.4040 0.9020 48.1691 586.24 5.58
G-MaxWIP 50 co 1.5 53.7910 0.9078 48.8299 541.28 5.63
CWIPL 50 00 20 49.7416 0.8918 44.3586 698.75 4.94

Push oo 330.9632 0.9304 307.7622 108.02 20.08

Pull 10 647280 | 08296 | 536932 | 106279 | 346

Exp(1) 10 Conwip 100 oo 106.6078 0.8968 95.5955 604.97 5.66
G-MaxWIP 100 co 1.5 108.9430 0.8984 97.8715 491.79 5.83
CWIPL 100 00 20 98.5358 0.8690 85.6248 815.85 4.61

Push co 455.9232 0.9128 416.2857 28.29 20.71

Pull 10 962766 | 08200 | 789418 | 109563 | 325

15 Conwip 150 co 163.0442 0.8850 144.2962 594.52 5.57
G-MaxWIP | 150 % | 1605390 | 08902 | 1429044 | 57615 | 552
CWIPL 150 00 20 152.0236 0.8538 129.7883 793.34 4.25
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E’ggjﬂd no| HAHUZ | Maxwip i’ﬁg pace par\gerF:et ol T TH WIP RMI FGI
Push w0 124042 | 06014 | 74589 | 000 | 6880
Pull 13.3892 0.5752 7.7009 134.14 8.54
s | Conwip 10 o 161164 | 05950 | 95893 | €230 | 1082
G-MaxWIP 10 0 0.75 14.0826 0.5856 8.2474 64.09 10.58
CWIPL 10 o 15 15.5396 0.5852 9.0971 35.67 10.50
Push o 248046 | 05938 | 147362 | 000 | 6493
Pull 2 26.8220 0.5634 15.1113 235.27 6.48
Bp00) | 1o [ Conwip 20 o 323056 | 0588 | 190212 | 7454 | 1099
G-MaxWIP 20 0 0.75 29.1720 0.5828 16.9973 65.77 10.28
CWIPL 20 o s | 310224 | 05834 | 180955 | 6743 | 968
Push 0 37.5454 0.6006 22.5513 0.00 75.10
Pull 2 40.5880 0.5508 22.3554 297.28 5.92
1s | Conwip 30 o 492758 | 0589 | 290580 | 5695 | 1137
G-MaxWIP 30 o 1.25 442342 0.5802 25.6693 14.33 9.68
CWIPL 30 o s | 470380 | 05758 | 27084 | 10218 | 869
Push 0 25.6904 0.7938 20.4119 0.08 84.36
pull 3 322696 | 07800 | 251711 | 9460 | 890
s | Conwip 20 o 255950 | 07706 | 197220 | 18708 | 9.7
G-MaxWIP 20 o 1.5 24.8080 0.7746 19.2162 102.83 8.44
CWIPL 2 o Is | 255738 | 07762 | 198505 | 10834 | 890
Push co 49.9318 0.7942 39.6724 0.04 69.91
pull 3 601678 | 07702 | 463471 | 7425 | 8.5
Exp(0.8) 10 Conwip 40 0 51.0418 0.7678 39.1882 123.41 9.00
G-MaxWIP 40 ©o 1.5 50.3424 0.7718 38.8479 174.51 8.84
CWIPL 40 o 0| 507312 | 07644 | 387772 | 22678 | 889
Push ©o 75.6812 0.7822 59.2093 0.17 68.14
Pull 8 101.5748 0.7606 77.2376 111.85 8.74
15 Conwip 60 0 76.9810 0.7646 58.8445 166.45 9.59
G-MaxWIP 60 o 1.25 75.0502 0.7696 57.7565 120.57 8.85
CWIPL 60 o 20| 749796 | 07590 | 569063 | 17452 | 835
Push ©o 222.2966 0.9534 211.8132 59.70 34.00
Pull 10 311706 | 08486 | 264528 | 99183 | 392
5 Conwip 40 0 43.0614 0.8984 38.6852 582.34 533
G-MaxWIP | 40 o i 40738 | 08950 | 364588 | 63007 | 482
CWIPL 50 0 10 45.2944 0.8624 39.0626 871.12 4.34
Push ©o 330.9632 0.9304 307.7622 108.02 20.08
pull 10 647280 | 08296 | 536932 | 106279 | 346
Exp(1) 10 Conwip 80 ©o 87.6794 0.8840 77.5078 652.39 4.99
G-MaxWIP 80 o 1.5 88.6700 0.8832 78.3099 660.67 5.24
CWIPL 100 0 20 98.5358 0.8690 85.6248 815.85 4.61
Push w0 4559232 | 09128 | 4162857 | 2829 | 2071
pull 10 962766 | 08200 | 789418 | 109563 | 325
15 Conwip 90 ©o 103.5702 0.8508 88.1181 935.81 431
G-MaxWIP | 90 o | 1012184 | 08496 | 859939 | 91529 | 418
CWIPL 90 0 15 101.2680 0.8314 84.1889 1008.51 341
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