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#[1] J. A. Buzacott and I. G. Shanthikumar,
Stochastic Models of Manufacturing Systems,

Prentice Hall, NJ, 1993.
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€ Production Authorization Cards System
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o ZIEAEFETA L
o HPENYTFHIRT A
o HENyTFHEFT AL
« MRP(Material Requirements Planning)
e OPT
o JLNTEE (base stock) /7 =
o MAIFEATTE
« CONWIP
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#3fE~ 7 (Requisition tag )

L Eite

=% 7 (Order tag )

®))1 L% 7 (Process tag)

®LEPEFRE R AIE A (PA(Product

Aut

norization)card)
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PACY AT A

® T A X —(z,k r1),i=1,2,...m.;
n 7 : active’RPATI — K372\ & & DStore | DA &
o kI 7 D KB
o 1 Celli~iEBVAPAT — RDm > MK
o G EXF T LRES T ORHRER
# 1)Produce-to-order system:(0,°,1,0)

@ 2)Base stock system:(>0,o0,=1,0) i
® 3)MRP:(=0,0,=1,=0) 10)CONWIP:z,"=0 for i<mz, =Dz
® 4)Kanban system:(>0,=z;,,=1,0) =
@ 5)Local control:(>c;,=c;,1,0),c; parallel servers

# 6)Multi-stage finite buffer system:(=c;, =c;,1,0)

# 7)Series system with shared buffer space:z;, = k;>c;

@ 8)Integral control:(=0,=z;+k;,, for i<m,=z_,1,0)

#® 9)OPT:ki=z+k;,, for all i upstream of the bottleneck
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@ 2) HAAEE S (Base stock system)

McGraw-Hill(1958)

echelon inventory problem, Management Science, Vo
pp.475-490, 1960.

= [3] J.F. Magee: Production Planning and Inventory Control,

s [4]A. J. Clark and H. Scarf, Optimal policies for multi-

l. 6,

= [5]L. A. Johnson and D. C. Montgomery, Operations

Research in Production Planning, Scheduling and Inventory

Control, John Wiley & Sons, NY, 1974.
m T =1 7EfE (echelon stock)
n T30 UAEREAE (Y= 1 TR+ 38 ERR)
I %I%E@%m ffi

®EHEC i@%%@%ﬂ%%k%ﬂéﬂ_,éi

— =

“Hﬁ #F%TWJéﬂé

_E
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+3) MRP(Material Requirements Planning: & #4 7t
Fe a1 ) [2, 10%]
o Zﬁjfﬁgnna

o R E L SORIEST L S, EENMO N B &I
TR AT Ty Y K%’DU\T/}%&) Y ARAITRE
s ERTEEMSHE

. J?M*Jr BN N SL A 2 OFREE N NT EE BN, Bk
BN n+;%;f‘?§ % v H
= %ﬁéz # 218 (Master Production Schedule)
¢ XA L Ny NTAETNEMNFREMBOLAERET
25
s 2hAn3%(Bill of Material, BOM, B/M)
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® 4) DPATATTR  JITAEES AT A

® [6) KM — : b 3 X APET - DR E 2 0
LT, 14T FtE (1978)

# [7] Sugimori, Y., Kusunoki, K., Cho, F., and
Uchikawa, S., Toyota production system and kanban
system materialization of just-in-time and respect-for-
human system, International Journal of Production
Research, 5, 553-564 (1977)

= [8] S.J.New:“Celebrating the enigma: the continuing puzzle
of the Toyota Production System,” International Journal of
Production Research, Vol. 45, pp.3545-3554(2007)
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# [9]Monden, Y., Toyota Production System, Institute
of Industrial Engineers, Norcross, Georgia , 1983.
® [10|FIHZ 5L Thay FuXx s a v AT A
—E PG EASR - F AT AL 2006-
W[11] [ITAES AT LD FES, 42
L—ya X« UH—F, Vol 47, No. 4, 2002.
@V —HEEVAT A
Vardn Ao Pos DAt s T Al Vo SR FETT RS
ROBEHEREZ Z DX D, FRFFH(1990)

Vae—ALRX e U —< v M, AZpLUAESDOHREE,
F #¢BP#t (1997)

11




) D>l AT

N

E —5?5/7‘75 AT AL 5] XL ‘0 AL A (e
YN EY9). @{)ILZ}/L

,/ L __NEsl
SEETIIMAUVIFAZTRYR XL

== N
EERTM AIEARRR O O Q
/ AK / —
HUI* bAJ‘j:/V
—
@ Ty sizmusaakzae
1
EEEROAEA L EmyYr AR @ ¥+ () =

12




PACY A7 A

N

‘@5)FATHIHE ( Local control)

o S TAE, T2 L RATEE L, MAEE
Sy — M TIRWR YD B pET 5,

#06)HIE/ N> 7 7 74 ( Multi-stage finite
buffer system)

» ROy 7 7 —Z2FKOBFOL TR Te—T A
Th 5.

®7)ILH /Ny 7 7 7 A 2 (Series system with
shared buffer space)

0 LFED 2N 2 el R R D 2N S o PR B
IRIRFICIR D, SERR L7 b IRFFCE D EIRE LT
217 —74Thd,

m(a, b Ky AT A
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(a, b, k) AT A

# [12] P. Glasserman and D. D. Yao, Monotone

Structure in Discrete-Event Systems, John Wiley &
Sons, New York , 1994,

n a:Cell | DI O LA S F O G O e K2

» b.:Cell i ®Output Hopper D75 &

o k:Cell | DI MR ORI EFEERT AT A
HM0)

= b;=0: Communication Blocking

= b,=1: Manufacturing Blocking

= a,=b,=k;: Kanban Control
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#8) Integral control
B RT AEROLEE R EDU Tl
#9) OPT(Optimized Production Technology)
#® TOC(Theory Of Constraints : i} 55145 D B3
(e d—1 ] Y —X
s HAOERZTHET SR LR v 7 TS OHIKI S 45
RL, VAT LEUWET L TE
s A AT T)LOWYELSEEE Goldratt{E 1=
= DBR(Drum, Buffer, Rope)
s LSS (work in process, WIP) Diil[E

15
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®10) CONWIP

€ [13] M.L. Spearman, D.L. Woodruff and W. J.
Hopp: CONWIP: A pull alternative to Kanban] |
International Journal of Production Research, Vol.

28, No. 5, pp. 879-894 ,1990.

®LEPETA BTS2 TOWIP (Work in
process, fLHhdn) ZFIC—EIZRFFT D,

& SRS S RGN D EICSCEE TR

APEfE RO S, BRITTRENBIZIN IS5,
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b AT AT Z T e K D PRk

Chain Management (SCM)

@R SILT-PACIC T2\ T B R 72 o AT
I PERERM T E O P
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@[1]11% pp.530-538

#Unresolved Issues: Directions for Future
Research

# System-Level Issues

= Flow Line?> ? Job Shop7>
o TPSIZFL(E i L)
a Coordination: PAC> A7 A D Hg i ax &
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/-@CeII-LeveI Issues

= Design

* Flow line, Transfer line, Job shop, FMS, Flexible
assembly line

o NEA 7 TR FT T V2 U X DB
= Control

o spc il E R RE O e b & Bl BUOR DR E
m Coordination

¢« PACY AT A

N

g
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Tya 7))V

® 7 v = (push) T AEPE - BT RENTOAT Y 2—
JLENTWD
o D)SIEAEPES S, 3)MRP, 9)TOC(HilFIS&AF OB, OPT, =—1L)
® 7 (puil) 5= T TR 158 T2 RE LI R L
T R LRRA~OAEERRENH SIS H

s 2)E S TEE 70 ( Base Stock system)

o THEIC LD EEEE NG & & BN, B LREANERICAERR R
HEhb,

s D /AE AT (Kanban system)

o HFLETHEDLNDLDARABEDN RO N D &, TOTRIIDPAVITA
DIER NV —/WZHE, BRI EPETR B Z ke 95 .

= 10)CONWIP

* WEIZ XV NG S O I, S TRICAEERETRES
n, BITTREIEIOINTSNS,
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HI T2, 2004.
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# 10)CONWIP

® 1710 v R

= [15] A.M. Bonvik, C.E. Couch and S.B. Gershwin: [ A comparison of

production-line control mechanisms] , International Journal of
Production Research, Vol. 35, No. 3, pp. 789-804 (1997)

® — b AT A 720
= [16] P.H. Zipkin: [Foundations of Inventory Management] , pp. 354-
358, McGraw Hill (2000)
= [17] F. Karaesmen and Y. Dallery: | A performance comparison of pull

type control mechanisms for multi-stage manufacturing] , International
Journal of Production Economics, Vol. 68, pp. 59-71 (2000)
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Base Stock Control System [17]
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Kanban Control System [17]
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pg| 11 PA1
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CONWIP Control System [17]




11 PAL1 12 PA?
Raw— >_ﬁ@?>ﬁ > ﬁ@% >Parts to
parts 1 DA gustomers
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_El 32 “Demands

Generalized Kanban Control System [17]
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customers
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Extended Kanban Control System [17]
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Base Stock Control System
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Generalized Kanban Control System




7 VIR DE

SYUNBISE= g5t

@thix

(SBMPIMIZ b 7= 0= (%)

N

E£ERRIDT A B C
SBMPIM 42.568+0.013 44.544+0.012 51.770+0.078
52.925+0.071 52.925+0.071 55.210+0.187
— B IEDNAIFAAR 24.13% 18.62% 6.12%
(6,3,6,3,6,6) (6,3,6,3,6,6) (8,3,9,3,8,6)
52.925+0.071 52.925+0.071 55.210+0.187
EpafEEAR 24.13% 18.62% 6.12%
(3,3,6) (3,3,6) (3,3,6)
55.739+0.404 55.739+0.404 58.087+0.538
MalEAAR 29.95% 24.19% 11.00%
(5,3,5,3,5,3) (5,3,5,3,5,3) (5,3,5,3,5,3)
70.07240.430 70.072240.430 73.132+0.638
NATYyRAR 63.55% 56.30% 39.82%
(18,5,3,5,3) (18,5,3,5,3) (18,5,3,5,3)
78.527+0.329 78.527+0.329 79.063+0.394
CONWIP 83.65% 75.50% 51.73%
15 15 15
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7V HRE DE

N

SYUNBSE G5z

D HLEg

- NS %
(SBMPIMIZ L~ 7=88 0K (%) )
HERENDH A B C
SBMPIM 28.0020.007 28.0020.007 30.410=+0.038
31.964+0.034 31.964=+0.034 32.719=+0.068
— B AT AT 12.3% 12.3% 7.2%
(6,3,6,3,6,6) (6,3,6,3,6,6) (8,3,9,3,8,6)
31.964+0.034 31.964+0.034 32.719=+0.068
EnfaEEAK 12.3% 12.3% 7.2%
(3,3,6) (3,3,6) (3,3,6)
35.058+0.174 35.058+0.174 35.975+0.227 148
MrAIEAFR 19.7% 19.7% "y
(5,3,5,3,5,3) (5,3,5,3,5,3) (5,3,5,3,5,3) 0
44.282+0.190 44.282+0.190 45.489+0.265 37
NTYyR A 36.5% 36.5% o
(18,5,3,5,3) (18,5,3,5,3) (18,5,3,5,3) 0
46.004+0.312 46.004+0.312 46.286+0.176 340
CONWIP 38.7% 38.7% ey
14 14 15 0
$% MRP 13473.233+2099.569 13473.233+2099.569 13473.233+2099.569
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