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Keywords ABSTRACT

K anban- One of the efforts in a pull system to meet the final goal of Just-In-
CONWIP, Base Time is reducing Work-In-Process (WIP) without reducing
Stock, throughput rate an service level. This paper proposes a new hybird
Generalized control policy using extended Kanban, Generalized Kanban and
Kanban, CONWIP to form the final construction of production plan.
Exa;et?:nedData Smulation of a 3-stage case study with probabilistic parameters

showed the reduction of inventory level with acceptable service
guality. Data Envelopment Analysis (DEA) is implemented for the
evaluation and verification of the proposed model. The result
obtained indicates that the proposed model is quite efficient and
applicable to solve real world problems.
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K anban-1 14.110 7
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CONWIP-1 14.869 9
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Base Stock-1 4 4 10 0 0 0 0 099804
Base Stock-2 3 3 11 0 0 0 0 099951
Conwip-Kanban-1 0 0 0 12 3 4 7 099406
Conwip-Kanban-2 0 0 0 11 3 3 7 099950
Extended Kanban-1 2 5 7 0 3 4 7 099749
ExtendedKanban2 3 6 6 0 4 4 6 099452
GenerdizedKanban-1 3 4 6 0 4 4 6 099497
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Model 3-1 17598.000 1
Model 1-1 18107.000 2
Extended Kanban-1 18406.000 3
Model 2- 1 18996.000 4
Generalized Kanban-1 19111.000 5
Generalized Kanban-2 19483.000 6
Conwip-Kanban-2 19514.000 7
Kanban-2 19581.000 8
Base Stock-2 20073.000 9
Extended Kanban-2 20240.000 10
CONWIP-1 20755.000 11
Kanban-1 21366.000 12
Conwip-Kanban-1 21376.000 13
Base Stock-1 22396.000 14



https://ijiepm.iust.ac.ir/article-1-59-en.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-17 ]

FY  lhe Jgw) 903 (ol inazmo I3l ,T (o5 joleg o

s o adg S5 sleimlon 53 a3l o nte ol
9S85 I8 oy 0550 il (oo s ;o WIP ass 5
S oolein ol Jow j0 (694250 mhaw a5 al cols ylias
9% (pl & enla Bl )5 (G392 50 gl (7S SIS pom Joe
ol S e Sy A 4 ady Gue @ | Jae S
5 o Jsb hugle les &5 5500 230 ¥ ln anlie
Sopdy Oype il (oo b Bl Sy )0 slge il ey awsie
isgr ok (8 5118 (soleiiny (slie oloe oal 5 oS
b oesls ¥ o) Bl 5l aseie delie ¥ ol b asdl
S Sledae 5 4, i olerin ledae (ol &5
g 10555 5 (S Sledae 4 S (g a5 5l Lo,
sloyally (23,5 S5 50 jslate 4 gl il anolin cpl 5l
Wdgy 0,55 (7S Cuel Sl LSl 1 pan wl a5 i
b alis ool aS s S LEDEA (3g) bawsi a4, 990
S Jl> 5o (nl g wged wnl 1) pow (3l Joe S0 o0
wiy by il iz Sglis LIS ke Bl 1 los 4y a5
oiox (nl ) 48F Djgo G 4 arg Lol Lue
P e FAS byl Jlesl LS s S cvalie
IS by 45 Wiy, a1 e < S sl
5 e o > 40 b dalss gt ;5 WIP sl o0
R o 355 (nl g WS oo Slaar Oslis (295 £
SIL o35 cnl jo w08 Wals> (639750 6)INS Ho b ayje
D35 o ] (595 3 S5l dend ool jslate 4y ool Jlie S
58 3y50 b 35,8 ke Slagls 5 YT eile 5 dls g0
Olye Ol bl y0 w80 G Sl Ceably w4 ) Lo
a3 1)l 6)Led Sloatann Blie )3 (o225 Sleatumns dged
oy 4 L5 slaws Ldaw (o a5 b b a4 el 5068 sl
Ey g e i ¢ LIS b Ll 5l s b wigd ol
oo Db cdbo aBl loye3 5 gz BB ke 51 25
i 4y 5 IS ] el &) g5 oo 0350 lie ol 45 S0
oxe 297 (S Joe jl e 358 (o0 &5 12 0 ol canlie
SHE 5l s O, slaws ol Gl o 4 Jg w08
S0l I 95 (S

&=y
o ol ade e ol vy wly pubac o o Slin dez 5 wo (s [V]
AYAL D=V daxio oz yio pid Koolo L

[2] Hall, RW., “Zero Inventories’, Dow Jones-Irwin,
Homewood, IL, 1983.

[3] Hopp, W.J., Spearman, M.L., “Factory Physics’ New
York, NY, McGraw-Hill, 1996.

[4] Spearman, M.L., Zazanis, M.A., “Push and Pull

g J S losmwliw oS 5 @15k 5l o)l J s waer g,

DEA (plul i sledoo (g0 4 #-0

DEA (sl 21 adg (J5uS e dige S5l (sl pad 0 5]
Comlieo LI Gl Gl aBlise Ggmien 5 Oyl oo bl 2
O Jgoz jo & osad atin |y (295 9 9995 oo
el o0l At

DEA (29,5 9 62959 W o O 9o

=955 S e 59933 o yuiio
TH) =55 5 WIP) Lol g0z
Q o Jsb g

(M) jlasl pley Jawgie
U) plee Jlzsl 500
S) cél
(TIS) s 55 95y o ko
e Joe VY Gln Iy (295 5 69959 loyie polie £ gux
Qs oo lid

DEA 23,5 9 62959 s i polic £ Jgon

Models WIP Q T U S TIS TH
CONWIP-1 20755 3.775 14869 0480 4 0.012 0.252
Kanban-1 21366 3.885 15462 0475 5 0013 0249
Kanban-2 19581 3534 13926 0483 5 0.014 0.252
Base Stock-1 22396 4.118 16.053 0487 4 0004 0255
Base Stock-2 20073 3.769 14691 0491 1 0.001 0.255
Conwip-Kanban-1 21376 3.847 15155 0483 12 0.030 0.253
Conwip-Kanban-2 19514 3550 14.089 0479 1 0.003 0.251
Extended Kanban-1 18406 3.885 15519 0468 5 0.020 0.249
Extended Kanban-2 20240 4.116 16305 0478 11 0030 0251
Generalized Kanban-1 19111 3530 14.110 0477 10 0.023 0.248
Generalized Kanban-2 19483 3528 13914 0482 1 0.010 0.252
Model 1-1 18107 3.521 14.083 0476 9 0.021 0.249
Model 2- 1 18996 3483 13.759 0470 5 0.023 0.252
Model 3- 1 17598 3258 12996 0469 1 0.000  0.249

A5, Cyz oS AUto ASSESS 18l 6y gl amas Y Jgus

Al oo b osls gy BT (ogy 3oy 5l aie Joe VY su

DEA (29,5 oolwl sy 4y Vg

Ldow &5 ejlul ad
Model 3- 1 1.047849465 1
Model 2- 1 1.003726841 2
Base Stock-2 1.001583064 3
Generalized Kanban-2 0.999898977 4
Conwip-Kanban-2 0.999611933 5
Extended Kanban-1 0.997954756 6
Base Stock-1 0.991994345 7
CONWIP-1 0.991815586 8
Kanban-1 0.991711817 9
Model 1-1 0.990748150 10
Extended Kanban-2 0.989797060 11
Kanban-2 0.988650331 12
Conwip-Kanban-1 0.988487806 13
Generalized Kanban-1 0.986569615 14

Sy azs Y

ledows aigy Ll gy 51 v ol odmlins Ll jo a5 jghailes
» W) u.Jl?b..:‘ LELQJJ“’ S iG> G'a.w UA))YL: uul.wl »


https://ijiepm.iust.ac.ir/article-1-59-en.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-17 ]

BY ke Jgw) 908 ool (iazmo I3l ,T (5 jolg e

Number of Kanbans in a Just-in-Time Production System
Using Estimated Values of Lead-Time”, IIE Transactions,
Vol. 19, No. 2, 1987, pp. 199-207.

[20] Takahashi, K., Nakamura, N., “Reacting JIT Ordering
Systems to the Unstable Changes in Demand’,
International Journal of Production Research, Vol. 37, No.
10, 1999, pp. 2293- 2313.

[21] Tardif, V., Maaseidvaag, L., “An Adaptive Approach to
Controlling Kanban Systems’, European Journal of
Operational Research, Vol. 132, No. 2, 2001, pp. 411-424.

[22] Hopp, W.J., Roof, M.L., “Setting WIP Levels With
Satistical Throughput Control (STC) in CONWP
Production Lines’, International Journal of Production
Research, Val. 36, No. 4, 1998, pp. 867-882.

[23] Geraghty, J., Heavey, C., “A Comparison of Hybrid
Push/Pull and CONWIP/Pull production inventory control
policies’, International Journa of Production Economics
Vol. 91, No. 1, 2004, pp. 75-91.

[24] Clark, A.J., Scarf, H., “Optimal Policies for the Multi-
Echelon Inventory Problem”, Management Science Vol.
66, No. 4, July 1960, pp. 475-490.

[25] Hodgson, T.J.,, Wang, D., “Optimal Hybrid Push/Pull
Control Strategies for a Parallel Multi-Stage System: Part
11", International Journa of Production Research, Val. 29,
No. 7, 1991, pp. 1453-1460.

[26] Hodgson, T.J.,, Wang D., “Optimal Hybrid Push/pull
Control Strategies for a Parallel Multi-Stage System: Part
I”, International Journal of Production Research, Vol. 29,
No. 6, 1991, pp. 1279-1287.

[27] Buzacott, JA., “Queuing Models of Kanban and MRP
Controlled Production Systems’, Engineering Cost and
Production Economics, No.17, 1989, pp. 3-20.

[28] Dallery, Y., Liberopoulos, G., "Extended Kanban
Control System: Combining Kanban and Base Sock”,
|EEE Transactions Vol. 32, 2000, pp. 369-386.

[29] Ddllery, Y., Liberopoulos, G., “A New Kanban-Type
Pull Control Mechanism for Multi-Sage Manufacturing
Systems’, Proceedings of the 3rd European Control
Conference, Rome, Italy, 1995, pp. 3543-3548.

[30] Frein, Y., Mascolo, M.D.,, "On the Design of
Generalized Kanban Control Systems’, To appear in
International Journal of Operations and Production
Management, special issue on Modeling and Analysis of
Just-in-Time Manufacturing Systems, 1994.

[31] Bonvik, A.M., Couch, C.E., Gershwin, SB.,
“Comparison of Production-line Control Mechanisms’,
International Journa of Production Research, VVol. 35, No.
3, 1997, pp. 789- 804.

[32] Gstettner, S., Kuhn, H., “Analysis of Production Control
Systems Kanban & CONWIP”, International Journa of
Production Research, Vol. 34 No.11, 1996, pp. 3253-3274.

gl J S loswliw oS 5 @15k 5l o)l J s waer g,

Production Systems: Issues and Comparisons’, Operation
Research, Vol. 40, No. 3, 1992, pp. 521-532.

[5] Spearman, M.L., Woodruff, D.L., “CONWP: a Pull
Alternative to Kanban”, International Journal of Production
Research, Vol. 28, No. 5, 1990, pp. 879-894.

[6] Berkley, B.J., “A Review of the Kanban Production
Control Research Literature”, Production and Operations
Management, Vol. 1, No. 4, 1992, pp. 393-411.

[7] Monden, Y., “Toyota Production System: Practical
Approach to Production Management”, Industrial
Engineering and Management Press, 1983.

[8] Ohno, T., “Toyota Production System: Beyond Large
Scale Production”, Productivity Press, Cambridge, MA,
1998.

[9] Shingo, S., “A Study of the Toyota Production System
from an Industrial Engineering Viewpoint”, Cambridge,
MA, Productivity Press, 1989.

[10] Groenvelt, H., “The Just-in-Time System. S. C. G. e. a.
E. Handbooksin OR & MS4”, Elsevier Science Publishers
B.V., Amsterdam, 1993, pp. 629-671.

[11] Zipkin, P., “Does Manufacturing Need a JT
Revolution?’, Harvard Business Review, January-
February 1991, pp. 40-50.

[12] Philipoom, P.R., Rees, L.P., “Dynamically Adjusting the
Number of Kanbans in a Just-in-Time Production System
Using Estimated Values of Lead Time”, IEEE Transactions,
1987, pp. 199-207.

[13] Deleersnyder, JL., T.J. Hodgson, et a., "Kanban
Controlled Pull Systems: An Analytical Approach”,
Management Science 35: 1989, 1079-1091.

[14] Tardif, V., Maaseidvaag ,L., “An Adaptive Approach to
Controlling Kanban Systems’, European Journal of
Operational Research, 1999.

[15] Takahashi, K., “Comparing Reactive Kanban Systems’,
INT. J. PROD. RES, Vol. 41, No. 18, 2003, pp. 4317-
4337.

[16] Framinan, JM., Gonzalez, P.L., Ruiz-Usano, R., “The
CONWIP Production Control System: Review & Research
Issues’, Production Planning and Control, Vol. 14, 2003,
pp. 255-265.

[17] Framinan, JM., Gonzadez, P.L., Ruiz-Usano, R,
“Dynamic Card Controlling in a CONWIP System”,
International Journal Production Economics, 2005.

[18] Gupta, SM., Al-Turki, A.Y., “An Algorithm to
Dynamically Adjust the Number of Kanbans in Stochastic
Processing Times and Variable Demand Environment”,
Production Planning & Control, Vol. 8, 1997, pp. 133—
141.

[19] Rees, L.P., Philipoom, P.R.,” Dynamically Adjusting the


https://ijiepm.iust.ac.ir/article-1-59-en.html

[ Downloaded from ijiepm.iust.ac.ir on 2025-07-17 ]

11

s Jou) 993 5o gidazmo 15,1 (A8 )3l yao

g J S losmwliw oS 5 @15k 5l o)l J s waer g,

[33] Muckstadt, JA., Tayur, SR., “A Comparison of
Alternative Kanban Control Mechanisms. I, Background
& Sructural Results — 11, Experimental Results’, IIE
Transactions, Vol. 27, No.1, 1995, pp. 140-150 & 151-
161.

[34] Duri, C., Frein, Y., “Comparison Among Three Pull
Control Policies: Kanban, Base Stock and Generalized
Kanban”, Annals of Operation Research, Vol. 93, 2000,
pp. 41-609.

[35] Karaesmen, F., Ddley, Y. “A performance
Comparison of Pull Type Control Mechanisms for Multi-
Stage Manufacturing”, International Journal of Production
Economics, Vol. 68, 2000,pp. 59-71.

[36] Geraghty, J., Heavey, C., “A Review and Comparison of
Hybrid and Pull-Type Production Control Strategies’, OR
Spectrum, Vol. 27, 2005, pp. 435-457.

[37] Takahashi, K., Myreshka, Hirotani, D., “Comparing
Conwip, Synchronized CONWIP, and Kanban in Complex
Supply Chain”, International Journal of Production
Economics, 2005, pp. 93-94,25-40.

[38] Boonlertvanich, K., “Extended - Conwip - Kanban
System: Control and Performance Analysis’, In Partial
Fulfillment of the Requirements for the Degree Doctor of
Philosophy, Georgia I nstitute of Technology, 2005.

& op ool dez 5w e (bl g eie T T S (¥4
Visual b sp0a0ll (gilodacd  wp )9, ) vz (Hioudpl
AYAS BY-) amio o alKails LS 25 «AweSim ; Sam

ol8zils «AULO ASSESS /15 a3 b e o505 wg op woolyl [F-]
AYAD oy s


https://ijiepm.iust.ac.ir/article-1-59-en.html
http://www.tcpdf.org

