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F+E EXSHAETRS

You say yes.
| say no.
You say stop,
And | say go, go, go!
—A « FIR S IRY « ZRErJE (Hello goodbye)

10.1 315

SEBR R T BRIRHCR T TR X (push) HEX (pulD) £/ RGEIXA AR SR,
FEFIHL IR E SCHE AN RARKE A, IR SE [ A 17— 2830 1 0IT i

FEIX— %, FATAMEE A B3Rt — AR I E o T e AT B AR S R X 531
HERBLAOME S, FRATUEBLSE A (AR GAEAT R HEA R R 5 o SERE— 2D, X B il Ak TP A
Besm ) “ARE L AP R G AR A AR gE, BATSRAT T AR U R g AT
AR o IR0 AR 7S A7 AR5 VF 22 PSR A I s AR I D e 95— P e »
W T —RINRIMER R, IEIEAEAR TN, JRRAE SR =05 Tt — PR IR .

10.2 EEX
IT 282, KEFM— (Taiichi Ohno), HAEAEH T2 i) CEAT 42 XA AR

B S A T E ] R A T R ARt R L, RERE S BB,
KRB TH L, COERABZFA RFMIER G E P IAE b T G5 6956 K4 R,
AN, AEZ0RHE. £FE0N 23 E0E 260 558, S A.

Hall (1983, 39), fESEECTUTHEE A MEARZ —h, SR A Al Fsoke X
THRARA RS, A D SR (3393400 BRI T REA AN IR R
G, AR VRAIHIR 1 RGURIRA T A I R R 1 E IO BB, 1 Schonberger
(1982), #ELM 73— AR FATH LR BEH, M8 AEFEHABERRGEE 5N R
ARGt Wi, ERXMIERPINN SEMR (kanban) FRUBFHALAET T

SR, FATA VNN IZ AP 158 S KB — G AP BB BATACY, 3 U AURE
h A AR TR H AR DI« W R S8 2 HAA BB [, el TR RGiE . SR
TS B 5HAT GEBO. AT WL WHEZ WA RSB S, AR Rg—1
eI I B PR 52 SO AR 2 o

VSRR R RGERIR N T (broadcast) RGE, {EIXANRGT BBARETIR (FAS) 4 #3172
FITAT (A 46 s R A & 0 TAT 55 (B0 (HE, ALK N FAS JEAMER), XA RGN H BR AL 1)
PEAE AL, IR A FAS (5 S5 1E N e 42 X155 (loose pull signals), X T {RFKLERFR
Girpifiibl. U FE RGP G WIP (R 206, FATTIRAA e (5 & L & e A E R AR 4
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10. 2.1 ¥ESHRBILEXH
B HES X 3 TT 2 51 W AE RE IS S L. ARA L, BERH A ok A R4S
Z4k, R ARGZ A HIERM, FlilE GERFR R RS W

ENX: R Z RARE I E LI R 5 B HAK, WAL A G NARKE 2 4 A & 69 RERAH iR
K.

K 10.1 HRaims RSy THES DA L. PRI, HESCR GO AN E RIS N RS A
HRE BN R () P8, BTG, BORHRHR A B SR A 5 kL T 4%
M. S22, R LRSS EFR ZIHAINE S, R SA & air
PORIHE NGRS . S0 2, RAEFHIE RS, XRS5 L 7 e AP 22 bl it bn 1258
B G5 R o HARE R AL, XA E S bR BRI N R R AR ML 5L L
WA s AR — 283 R AR IR AN HERC, IS ARl s i a3l b B3 f o it s
ALEE NURE, AEIX —28BER F R IR A ORI RN, IS A Kt A i o
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R fi ks / 5 filu (=387 T3 frpR s
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10.1 X5 X R L EHRA

H—RAEETHEEES X AN, ARG HILAEREE e TRt s ~
(make-to-order), T+ RGN A& & 7= (make-to-stock) . WAL, JEVT A CELTRMD,
MAE RGUREWENE MR RGE T hr RGN BL RGeS AL PEAEAS A EHEBORHAF
So WX, FUAEELE ST (base stock model) 4 JFEAEBRAR B 3 — 45 2 K2 R R
fil A AT B, SRR T MRP RSS2 7 1T S NI AR S AR KRBT B, R HER T

R, KEZHI S AR RS E T HERF AN T . B, R4 MRP
HERCHIE AR KR 25 RS 3 7= 2 IR 3 SUORKE T IX M55, B A X R R e — MR A
B RGE. (3401341) A, WHR—NERRGA AL 21K 5, AHSERR AT 55 fil A& 21
DRI A S S A R T T SRAN AR (R, S e A= R P AR B iR, W4, X2 —NE
ARG (Wi, U Wight 1970, Deelersnyder %% 1988, Suri 1998). FA TR AL — i hitit



REXRGEI R, IRt M ST .

FATIH A 5437 PR 8 25 DO R R AT ™A e b AN ei g A R 1)
PrBL R ol BA T R A CRIPEN BRI B R S AP AL TR T AR . AESC R
B, AR T 5 WP 2R A A —— R WU R ST o R R X PRAR A I h 2 %5 1
FFAS I Ut B AR AR W A7 AE 1, 102 Ui AE I — R BARA S T, Bk |y e . i
SEML S AT M o AR AR BN TR R IT A I S DS B R G T R At — . B
AR T R 3 HE U R IEER S Pl — A Wr B s A 7 R G R A

10.2.2 #-RF R

AT B A U BI85, LR EEE . SER A — N R A e
Ry, Wb IR R T RE . -3 @ (push-pull interface) M Al b JHCE
Fr QR R AN TS, EB A R A B S B o it e 3 A S T A7
e A 28 0 R BL I D0 o T A ik W P 44, () B O e PR 4 43X R G 1 % ) IR B (R AR AE
(341[342)

QuickTaco =&k

FE it 57 1l
- i fiE

TH
#
-
=
¥
B
=
o
N

TacoUltimo 7 £

i{ 28 [k i T}

WL .- %
. {.'r

|
i
\ |
T : 4% o @ T |—s #E |-
|
\_/ -——— —_—

L% BT iR HEwES N

K 10.2 - R @megi E B+

¥

h T BRARAE-RL A LS, AR O “HREA R AR, TR e SO “ &
A= IEae T BRAR QTR AR AR IR = 2 A7 DX b oy R BERI R By, AT %21 10.2
FTRBIPIANE = R 8. F QuickTaco RIS, T KATUEA 0% 25 7= LAGERE N B4 & I 1 52 PEAT /K
e, AF X R PG i R AR T TRl 5 A S s, R —
R IAHE . HE-PLIRA T n#E b AH ML, 7E TacoUltimo H, F KBIGHWA 2 X
REHI 2% T oAb, DT e Se 4@ — MRS HE-Fr S T-okA AL, 770 B 42 2
17 Hbr kA A7 7 A k.

XJ Lt QuickTaco &5 TacoUltimo A L34, FRATT AT LASR AR i 41E-hir S 1h0 407 & ¥ 52 0 o

2 e by R IXANARIE, A28 T HP (¥ Corey Billington; ‘&4 Al Sk B Rk HP « [k k4% 4 357
Z WISy SEE S . W Lee 55 Billington (1995) X HP fH B 4% G138 (AR
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TacoUltimo, [Rh'E 564 T SR B3 H LT 438 LLSUM RE N ORAT EAT, BT LR A
e (R, et % P ARSI MPRTYE): QuickTaco, PRI el fRA B RIDFEEAE, T LA
HA RPN Ae s (A, EREm & St R e ar D . PRIt 75 SE70 R R 22 1 2 )k
TR . TR HE-R AR S, AT AR R B AT, AR PR R . (342|343)

JIT RS TN 45 5 1R 22 G0 A AR SR e P64~ ST ()7 e 2 WA B B -5 7 1)
U UL AR P i AR B S A 1Y, B AT AS AR ) ) R, AR, FRAT RE g P2 fit— e
PORPFIILSE 4

o, VR A IRA P - R AL E S I R . B G R  E R
S8 T P T R A S S B T RGO, XA A R X i, — Nk R
/N AT S24T H K L% (end-of-day shipments) (1277 R 48, T8 B8 HE-Hr S 4 s 1 51
WpE), (HE P EE AN AT A AN . B AR AR G PR A T, A — 2l
Fl TacoUltimo 7= 2R K 1H o A ATTIR A AU DR A R A 2 4% 2R 10 Ja) ST N ) EL 48 W b J
RERS A R LR P IS . SR, 7RI RE R JI4 R I s e B, 172 TacoUltimo %Y
LEE 2% W) QuickTaco %Y,

LUK, FRATTOLER BHE- by S PR B2 BE A SRR E . B, E F KRR
L AT AT BB 2 S UCKs - by S BB FL R R AN R 7 o ISR UL, A oK T
R B, RO, SRS FRCREE (toppings). 4RI, X4 SECIE A AR [ (i,
WS A RIS EIT), BN AT A&7,

=, VE R AU B AT 2 52 B Sl I R G R A0 Bl e AR IR s .
i H o Cend items) JEHADIRSE (i, — AN AT EORFBKE S RL, B A =4
BTN IR JE B e A ) e ilies ) D, - S RS (finished goods) AbJ&AH
BRI . BRI, B MEVFZ&imih HINRS (1, — A4 LALE El— RS54 PC
O PC ORI D v, OREEE S FE A AR By UL (DL 8.8.2 i 4 FEAE A 4
(aggregation) FIBI1). B, 1T KBIGHER” RG T, K- e A3 2 A 24
G, POAIRT S0 UOkZ BT AT 75 228 2 (size) MIZH+5 (combination) 7324 AN ]
(AR EAT AT

W, ETEREIAHRRNE B 5SS (variability pooling) 'E#5AH5¢, WFRATES
J\EHIA o AR/ P2 R U e IR R ) R ek, HE-Br AT RIS
AJ DARBRAIG A B 0] 55 SRAZ B P B L IR 22 A A I B . i, DLghaE (Benetton) 87 HIXFE
MRS, BAROREBELREATELA, RIGHATRIAT RO, WU, AR TRHE-F 5
NG TP 2 JG R B2 Ao T IEFERL, AT/ 48 T AR B B A I PEAT, I R AR
TIRBN BT RS KT BTt I A A

G At 1R DR B s A - ST T B S AR R SR ST AR LR I L

1 IBM AT — A B AR A 7= A ), e BCRE £T AT — S AN[R] 52 S FO A 6l 150 Frfi AN
[ PR AR o 7 R KT I 748 20 A2 AAR. (core blanks) W ANBIELT4E, AT 1) AR
TIE RS2 MK HLITAR I o AT\ B AN AR, 440 ol ] PRttt B s TR 267 H K, AR MRS
FEG% AT RILAC . B BR XA AP AT IE RS CEI, CREHE-S S S AR A 2 21 8
TR JE RIEAT 1D o SRR AG A A BEE A3 I 35 T 301 w2 — B X 1) J 0 if

2. BAAEGINT —ASHIGMNE RS, WNEEE BLA M -Rialhr s T 4R, 7EHhIX il
H B AE AR EE S UM TS ((AE R B B4R, 1996 4F 10 H 21 H, AL). HARZE(EM—
BB T AR g F ARt 24 /NI “pop cons” R BEIRSS . FLAMI S R B R R AR
FELR BT BTCL, A TAR G R G- FUI R R AR 0] O T A2 = (1 4D



AR T AEIE), X RGN HE- b A & T X ik . XA
(1) SR AT 00 1 2 ()2 FH AT, T8 VR 2R B 10 S PEAT AN ARAR IR 200 1 6 G 4 5
FRAEPIAR BT S5 o XA I BAT TV TR R GE R AN IR i PR HE- 7 S B AN R 2w
REM) B AEAS 1

3. &L a) M BRI T A 7= Z RN F ST EIAL, AR, FH TSR] H s DL B dfi 2
FTENHUAEAN [ 1 6 5K T A ) () LR o AT K A = IR 1E B4 1 1 R AL, XA ST
DL AT 22 0] BT ERALIZ B R IR BCIE o, 60 B 58 AT ENHLI 2 e i, EF 5 AN [
KRR YR (217 Lee. Billington FIT Carter 71 1993 4F5¢ TiX AN REE TS . K-
P S THIECAE LAWK Ay FEAHE (10 T3 HhoC i AN 2 DA SE R R BE Pk ), m) DA P S i 00 wp H
FEA IS I IR ] o AR, DU IR T AR HEIR & e il (7 B GE e 7E AN K 2 1)
SHAREAF . X2 —MEEIR (postponement) ]~ IXFPFEHL R = b AT A = B LA SR VR AT
REME TR A H ISR BT o JE AR S W] LU SR A i JSE 5 i) P 1 0 A 455 v 2 ST PR 1) 25 1 W)
N, A INHMBEIX I AR A KA TES) (mass customization) (Feitzinger fil Lee, 1997).

10. 3 RIR9EEE

fraik HASHE R W2 GF0e ? Bl 1A 3 s C & i 28 DU S AT T A 40« 31X A4 ) 804
MR S AL )\ AR LS TR A IR A2 W) IR B A 2 AN [) I B ) 45
s RSN (1) F 4 21 B s 42 i 2= i R s N @20 i, XA AR E— AN S0, Hh
R 2 R 5 2 EARAAH [ PR s 8 o an RIRATTAR AR 1T S IRIRE B, FRATT 02047 /)N
R mo

PRI by EASR ) DLRE Al iR 5™ i A 58 4 0 (R AR HE N T 4 913k
F3T 2 W S (R IR e T A AT I o RO b 302 B AN RO A P 45 ) R ik U
ARGl I = 07 AR EAE AR D () T S BA RAS 3 o e i AT P 0 e o s T
HES A i o i, 8O ORAFAE W PO PR B IR SE IR BT 2 P IR SS o XA RGEE HAT 18
Rk, BB VF ™ mdl G WAL CHEEARORREGE KW, WA IR 7 KA 4
PRUTH ) Wi V.

TEFTA A MBI REAE P AT A AT A AR 1) 28 0 1Ay I it 7 b A s 1) S B 3R
Wg? (344345) 7ESEME M AT FAE, FL1EAEHEAIPER) . Hall (1983, 39) 5T 47
13 P PR B P T8 P VA A IR T s AN T ABOR PE AR S AN AN TE £ W)L, A AR e
('You don’t never make nothin’ and send it no place. Somebody has to come get it)”,

AV B IXA Ao FAT PR IX 2 R IR A, R U Lty v s (1838 7 AN AN — e
K EH I TB MR ARG RAIRZIRA IR IR 2% R EA 6940
A (R4 (there is a limit on the maximum amount of inventory in the system). {£H. (PR
J) BEMARGT, BaEGE AR EE RE . AE LR T4, WIP K
SR A R I PR HTBOE B BRI, AH R X RP S RAE B R ARG P AR AN . By —A s
RGIE UL KA O SRR AR ), BUR 58 B4 RSN o AT E I
XARGR N WIP BEE A B A T7EE TR B& TP e RIRFE, JIT 1) 32 2244 wT LA
JHEEA WIP EBR (WIP Cap) [AfFfE, TR EZEASEIN . BVEET WIP LR, 1A
Pk UAITPU S

10.3. 1 BEEHIE R A
WHR WIP JEA BRI, A= (i, BLasRRk. BoR s i rE L. r= 5



AT EIE) A FEWIP @B HUE K. NAZE & 27— M pai il R %
W, REAA IR . AR —ANH MRP ECHITERIB RS AT CRE, S 1)
DUABCREE ), T8 A XAN T RIPRF 23 A 1 I I w2 7 DR ik T HE 7 WIP, 51 WIP 48
%€ (WIP explosion).

MR, BAEI S NRBE A TCIR WIP 7R . A AERS LR B — e FEEE I, 8
JEANCSHARANER o ABAT LR TERIZE INBE, i F G I TR E& T = fi o Ath v 28 W) 4 tH 5 1 H AR
BERR ], Her) i, BRI RS . BE—UIETIER - H B F—Ik WIP
BYE GEB S LRI T 8% IE38 Covertime vicious cycle) 18, X HL S A2
TE—MERIREE T, AR I 5 A4 R IE4G i, 11X WIP ©& k5T .

E—ANET WIP BRI RG T, BESERG S S aTwfs i, AR, 7=l
SNFE, TR WIP K2 AVFERIXHE T BE R AR 28401, ISR —a WA T,
2K G P Z AT TA 1 WIP [ = A TR S AT o (R WIS WIP JRTE RS2 4h,
WIP bR o] DR — e B RE M 2, X Fh R P s A fid e St J o 2% o RTS8 i TAE 254
R AR 2 MAELE, EATD T TRERHERC AL 2 7 AR A IS B AR 25 5 o (R — HIX S8 TAT:
SSAEEIt, M AT T AN Clan, BRI R ERASOR R LD I, AR SR I AR A R K
AFIR AR, 1 H TR LT 2 A TR Bk, WIP b PR % a8 i v /b i fil T
AR T FSAS R A I A

B TR, BN R G RE AR B T A 1 TAEBR L. A T X — A, EE—
W R VF R N TAT S N 2lihr =R g0 (R, ZEABLEH N T AT 45 DK R 3 2€ 1 A R B i b
IR o XSt WIP ZKF, H = AN AT g e WIP R, 5 SEIE 1Rz
BUHITEOS,  REMEAE SEIZESR A 17 H IR O R b F 3 WIP K. X Rety B4b 5
PREFEAFAH R & Bl AR . (345]346)

10.3. 2 HIRZE NS

PREE R 0B RS 7K1 I SR e = R It St T Pl TN o 5 i e, BT 75 A1 1) R B R 1)
TEE (cycle time variability). WS AR TR AS B PEAR,  FRATTHEBEANIE — D TAT45 5 3
B M FFEE 2 A XA FRATTRE A0 B R S 52 T H I, AR5 250 2 AhATT. K
IS T AR B PRI 1 B FRATI B L2575 7 S AT B w0 o ot SRS BN ) 2 1046 K, B ATRA1H
AR 16 RPEETHT, MITH LR = 1% IS5 7K o MG Ah—ANJ7 T, 5 Ja Bk i)
Je10+1 K, M4, shaetsi 11 R T .

ARG he s L alihy X R G008 30 50 1 B[R], PR A RS T B WIP 7K1 )38 n
TR CRRF FLER B L), MG AEHEBE L WIP BKE, [RIRE S REME BH 11 5 3 I [a) A o 4R 0f
TR AR IR RN R B R S — U0 WIP B, A 2R Taliifh AR g, Bk, ATRff
— AP T WIP $ i (1) RECARRENS BHLIETT B8 R A AE 2liHE R R Ge b 158 51 WIP [R1% DL K it
077 A R BB T

IR H Re s B e D Tk b 8 AR (R AR S 1 o XA DG T AT “ BRI A % i At
A7 L. B E, BRG] TR WIP, {FRGHE RS2 2R B, i
HL BB R0 7 32 B i — PR S B 1 R T

BATHE 10.3 ) sl 7 EoR TIERA KT 5 A EAR . XA RS H LA
IR, HLgs L r= S PE I HLES 2 IO RRE. HLgs LIRER, FRRDAEr=—ANERet; mbLas 2 Bie,
BN AP A BBERHBRER CRR D, LR R WIP FREIZE T2 M. R HL
a5 LARDY, FEMLES LIsHemrme, XA 5 2 1 .

PRI, BCEEALAS 1w 82 B IAME I R 8. SR e i T T TN, A 0L8s 2, IR
eI, Ko BEIUR. Bk, LA 1 RS ICR RIFEEET (], LA 2 76 K2 i ()



B AR UK, RAEHLE 1R R

R, IR IX AR CRBCRGEH R R 18R B0, HLas 2 AU RORE 2 il o
EAGT, WERGE XIS 10 £F, APA KA 10 AARHRRECH 5 R, W&
WIP BEGSAT 2N 2R 48 G T3 52 el 5 IR R8N (B AR AT Z WiV S 2O RE
AUHESUR G 2T (12 WIP K- 26 58 BE (17 Ko AR Gefit ) 1 I Ay
AORAE AL 1 HBEH R R GATH Lm0 WIP 7KK, DAl i B X AR Pt A
o BV PR R YRR K WIP 7P, SR miblas 1 K] SEVEI IS 5 a2 1.

i i A e L
H 3 FEAF it A\ i B P £ 8

;E L& 2 __1
Off . O FF

|
| -t 4 :
—————————— ! =) U
V G, E e | ¥
ﬁll EHEMNEE Ib
Pl ek« R L 2R H

K103 BA A ELE T RiEHEN T3k

BT SCER IR H IARFE, W ARTEAR G WIP K CRAGEIAITRD [R5l N OREE
(17t K, e Z ek D 1 28 BAT RO E (AR S PE AR R Hlt, B TAR4E) . kAl
RO RE], IR A0 g (RIS AT BRI WIP 2K, AN BEAS Tl iR AL i,
BEAS Lk ) AU ) T SR TP RS S WIP JKAF, SXAN 2 b 20T — ANl ) WIP LR
(15T o SR, 8L WIP b BRI HEAAR (1) WIP 7K P4 2l A ] Tl ] WP £l 1) 73
K-, NI RERS 38 A HE RR S R s g o T T E) WP B B A5 RES £ 2k b5 Pl 73 i
WIP K2 B AR Ja S PR3 1 )i

10.3.3 EERE

SRR LR E VR T st setE, B IT drkbz —. FFER, JIT K25t
L (sheer necessity) MMt ot (142 =, [R] Sl S A s o i B8 2 SRR 46 A

BAEE NN ER, P NT PRSI . JREE, W WIP /KPR,
M2 Tl g S E A TN CEEAT 250D (3B A 18 2 i BRI R B LR . IR I
FAEE, IXPP ALY 5 LA W = AR IR AN A0 AL — H WIP 7K 2 MK, RS
PETE b 2 4 1 B RE RS R R S FR I P KO o S THARIX — 05, BIR REH W& gt
FEFEH] (SPC). FUEAAR TAEN I, PR (quality-at-the-source) F£/37, DL A
U SN R AR AT AR . A R KPS, WIP ACT K, 76 T R4 H
T k> WP T 3EAT IR RF 5% 0 Re B S T 3

TEIBSR SRR — R )28, T Retl TH 25 5 h HH b o 14 v, ORI R WIP
BT, AT A WA WIP KR mrim HRASIR K, FTEfRUE (QA) iR nl fE
VAR R ), AR O AT R A e SRR S KPR, A A R SRR AS
HU R BAZ LA A, SRR 2 S I B R B, AT BERS A 27 KA R 2 i B 1E . 244K,
X2 SPC MTH M), BIRESS SC S M RE i . AR, 7R By VRS 46 oy SE B ) b



betnid, FEHBRARCARA], A ZREAT e s R AT R B, AR WP ZKPR e i
R8T R P 1) 0

TERL BATFICR AR IT L AEVART WIP g ISR PRIk, —N i
WIP - FRAF BERS 78 5 5 v g T 3 (1 8 O [ ) TR 0 AR 1t QA T T S BB 6 BRI AR 1)
BAB i o

BRI, AT E— 0 55 R A R I U A 3 A I T B AR SN 3 GE 3. B EA
Wi, WK AT R Ll i TAE N S 0 EJir ol LR, AT T e A6 6 X
BEFRAT o A R IX ST BUE AR, AT TAE N SO L BIE AT XA & 2R
R 23 ST BRI B 1n) LA 2 AGrI6: , DA L SR R A AN 3 28 As AR T RERE « (347(348)

YPRHRAE i — NS AR B, W0 AR B, SRPAT I, X 18 AR A
AV T o XABHE O TR B A D a5 A e “He” 2R —ATul, ERAH
BCRGEH A A A EE TR AR AT — ATl “hr” bk, AT T B A SR (1 e ki
FFBA AT

FEFBAFAR /NI H Dot AR BT i b B3 RS B S 8 B CRFRAERT, 3K 18 RO AR A7
W3 7o BRI, BGE BRIR R Gy R TR A, AR S AR RE 2k AR LA
R SR 1 AN AL H B30 D T Aok R e e (HZ, SXAMHETS B AN 06 BEHBORE P AN B )
KR T i,

BN HEUE, R RAL R A SR A R M P AT (HER B LD . BATHE T
M B AT 5 3 IR A ARG Mk AT T YIRS A e HE L A6 4% .
XA R X R RS 5

5 AN SE ALY R BUREAE PN AR AR 3k TF) 2 A B WIP Hioe . X, JRATTHs
FEJE IR IXAS WS BUE, BAIDOR AR, A T3 A4 (5 i Rt — Ak w] LUEE ) 7
IE ) WIP T SRBLAE P AL H (AL (K2 7 A 7 AR 1 SRAT

10.3. 4 fR¥IFFRM

Al 3 ZR G0 T LAAE = 2 3B I BB0HT 1IN TAT 45, AU AR 12AT 45150 0 1= 2 g i A
T o IXANGE R R EIRZ TR 5 T M. 35—, ML 23058 T A REIR A 2
AT Cn, Wil &BE, 32, 5 WIP KT Je e AR AR L, R 3K A7
AR =k, DL A PG B s s ik 6 o 5o, Wil WIP AP iy, I8 A R A=
WA TR R ik o« DA B T RINE FEL B 0, & P 135 SRR A e, REgER
REAR SR A A PR TN SAe 1R ik A S WL o 17 L DRI A S0 SR AN 23 A FRAT VI R R IR A A, 3X
WEES R ARG MR — SR

LT WIP B4 2 R 48 R BHL X 26 67 i 2k I HLDS 1 o SR 4 1) AR e .
REAE Tk BB I B ik, PR R G Re s Lh 1T B B AE AR IR I R AT e
XS AT TR AR S P L I AR AR 25 Sy o 30T, R AT BEIR Hb P RLIS e 08 A Bk T 1
Fefili——%& P T L AT P AT T8 B 5 KRR FEIR AT g o SEBR AR A2 SR AE 2 i IR 45 e )
Tt

AT 7 v A8 T A o ) Ll gk R R GEAE R T R A Ak 4 FRATT AN Austin,
Texas K3 Chicago. Illinois Iz, FRATTH W15 Austin Ml 5ok S5y, I8 w] GER 4 HL
Wy =44 (flow control) TR H T 1A FENA] . A Ai] 5 2 Chicago 1 O’Hare 4L
Wit T (SRR RMNBNA RN 220 . FER RME A TREMER 25T Austin, TR A
Kok /e Michigan W1 B TE, SEAFREVEIINLS . Bk, s A A I L CRARIR A
N O K KHLEEALE Autsin 8L F, 3 O’Hare (AR ZEE2] T 5l (a2 B e oA 1505k
(RIS Z A BT D o SZPR & SRt IR TN BT T /Al BRIE e GE T, s D



IRHER, (HEBATH] T A IR N b 1 S U . (348(349) AT IR FLZE AL
FRA DA FC A RO B RE TGS, B A B SRR AR ARG 6 P % el BB L B

10.3.5 1RBIBMINTIES (facilitating work ahead)

Z AT BRI s R xR e U Ak A ISP RL S = 2K IR Ol CRIT, 7 7= Z 5% 1) I i
15 1IEBBO AARFERE . PRI I A aE n] DURE A B ZE PR R AF I Ol o W SEFAT ™A% Hh 1%
fEB MU, FF HAEY WIP AR T ERRBUROIN TAT S, T BEAE— VAT R 47 1 o A
THERC . B, A TERAPIEE IR NG PR X A — B ], BTk el e
P ETU S 2 (17 o SEE R AA A X AW 1S, BB AR TR A 2 R4
ARSI E I -

AR, SR R R G AT BRI R — e — AN BRI W R AT LA — 2 T
A 5 X LA 25 AT JU1 Qb 2 328 DL 28 AT S ER T AN — 350, I B AE 56 B AT Bl 247 XU
TR B TR T W] DAFEAR KAR S A e 4 FL e U AME . DR, WA I TR RS/ T —
LA B HE R 11T, B AIRGE TAE T HURIRA B LW FATPHAESE =R TN X A MIHLH

10. 4 E=7F5 (CONWIP)

FATREAL B dE L WIP B ) 5 15 B ¥ 53U A8 2K Gust do i) ! TRl id, %
FAGE =L, HEAL AN R WIP B R, it ELAE WP 153 R A 50 T R 1
Z IR R A T A M S B AT SFHE S B S IR R B R =
EH S (constant work in process), KA ‘e g5 —AN JLT-1HE 11 WIP 7K,

A SR ] CONWIP Bristazdl WIP,  Ft LLERATTREWS A e WIP.  J& 3T [E) R 7= 1
2RI R BUERRA IS R 52hr WIP _ERRMURIMSERE, o re g, #5481
—AN3HT CONWIP 7= £k I 5 AR Y

10. 4.1 BEARLEH
FATAT LA SR — 415 & 10.4 IEFEZAT ) CONWIP P24, Horp 8 T AT 450 A2 s - ik
MRk E, MIMBBCH TS . 157 X AR CONWIP (197 Ul & T AN % -

L AT BB, AR A e
2 AT AEIIREI, BFLL WIP RS AL FT—Ff g B, 2 TAL S S )
B Kt

WER T S I Tl 2 ek, B AN A T4 T B e LA DT AN H i 1,
DU AN AT T o SR, A3 4R 22 770 n] DA 2 IX e A2 Z i IR 25 . lan, el T ] DAZEAS[R] 1)
PR LR A5 7. CONWIP /KF- o FRATTIE AT DA AR 3 5 BEAE DB P U AT A R 1 B0 K 3 A T
B AT “RRUELATSS” KZik CONWIP /K F. (34913500 FRAI TR A 2 = s Fh il peix s 5
A . BLAE, b T CONWIP. A MRP OB R 2 Ak, FRATTEE O B = 0
AR LR IR P 2



) ) ?E‘Ja: ||.|I|.|"I|: Illl'..'-'.ﬁ
gt g B 7

e R LA B, #+
I_‘ FI| LT Sp =Dk AENIUET Ty

e

K 10.4 —4 CONWIP 7= 4,

CONWIFP

T — ——

AifE L (MRP
i 1 {iif
! .' |: — — o —- L .' .|'
el (Kanban?

i {7
v = — —
2 z
% &
\‘-u_,______._..-", ““‘"-h_,,,..."f 'l.\-‘_

K 10.5 CONWIP. #hi3ft XAF AR 2

EESIAR T M, — CONWIP RGLE KGN HFIBRFIMLE (closed queueing
network), HAEF (f145) KABIFRG, (HEa LRI EaE WA, %1 105
PR RIIRE . 28R, FEISET, MEANPUTS S BT S5AN A . (R 2 DLEBON H i, 1X
LTI, BRA B B BT A AT 45 #S 2 AR R

MR, —ANaiHEEE MRP REGERIL G FFHIBATIMLE (open queueing network),
ARG BN 2, RIG/El 53 TT (B 105 T E R EEEHEN 2R 1 4 2
RN B2 FP AT 55 B Rl R SR RS R o DI, NGB R BA BN 2%, 445 K e B
I T AN W AR AT

BJa, B 105 4 T — 1 BHERFFABFIME (closed queueing network with
blocking) (B4 )/7) BHMERYLE. 147E CONWIP S FHEN S R AR RE, AT A 5E 588
LEAGER . SRITT, A% CONWIP RS, HIRARGENTAEAS T3k n] LU AT 55 BoE i 7 R,

10



DRI BEAS L3l A 7 e BRBCRE R 3X AN ol A7 1 B K WIP ZKF o REAN A ™ R v ke (R4 H
WAL T b AT A RZE P IS RE . A SRIXAN SRR 1, Ll Tl s e RHIE

10. 4. 2 H{E S HTHETE (Mean—Value Analysis Model)

J T A HrCONWIP= 2[Rl Ky & S HEX R G LLie, F A1) (CONWIP) RGE i Abi Y
SEIRA R, CRUT RS )\ FA TR GERD RGP H Kingman 77 B . X8
R A Lub &2 A S LA AL i oL, AT BRI E S #7EF (MVA, Mean-value
analysis) ST XPOTERRATH LR T, FHoRAG S bR de e T 10 H R JE Y
IfIE) Ry 2k, (EAE I T3 WA ] . (350|351 X /& — MU, &R HWIPK
FNw-1 B =25 B R AR HWIPK Yk ol = 28 5 B 1 7 i 8 I SE A AR — AT 45- 2
— M 0T R G 5 1T LB BRI 0-1 1T 1 R E R 4T 4 ko i Hfbho-1 1

155« RAEM LTI IR MFGE AT G TE T Ce, = 1) ARFHTI. XT3 A i n e,

EHIEE R, XA, ERME T M T A, ARARTTICR G Kingman IR .
R AT 5 Kk — A n T3k CONWIP 72

u; (@) =WIP KA o i) CONWIP £ rh Tl j (KA i 5%

CT; (@) =WIP K4 @ 1 CONWIP ;= £kt T3 j Ak fr) J&] ST 1)
CT(w) :EXJﬁx@:wmm¥%w%amwwﬁ%%%%ﬁ@
TH(w) =WIP /K4 w 1] CONWIP 7 £k [

WIP, () = WIP /K- o ff] CONWIP =4k i Ly j AL 37 WIP /KF

FATEENL T AWK LR M8 WIP KF o BEIR S AN MR
ARPEERE 4T T 40

BAREER

BITIAR SN Kingman BURIERE, £ 375 PR L1 MVA B EEA B iR 744 T
S AL -8 JEII 1] o FRATTRE A Tt 4 MIGIL BAAI——B1, A5 35 VA AR 25K I [ F1—
CREAL) I i a) i SRR T b ——F Ay, AT XA 8. MIGIL BRI R SGBE S 18t T

1. RS & B KPP B R 2
P(busy) =u

i u g T A% . (351)352)
2. fE—ABENLBIE TS E R, MTHRS-RA (BRI, o1, maEE SRRy HIAT

P ANFEME, MVA RIEATZHUEE . AT U — G PREPLE R LG LA (0, IR =ik nT LA
D R TR IO (A 28R n g, X TR EE, JFRHLEE T LRI L. Pk,
AR K2, XA LR AL TR 2 AL CONWIP - £ IS«

11



55 W28 H 2
E[no.of jobs in service] = P(busy) x1+[1— P(busy)]x (0) = u

3. HE—ANMHLEIE MRS E K, — AN IEAERSZ RS BN AT 55 (A1 340 36 4% i T2 1 1)
REH AR MTS, XAMENE) & (U Kleinrock [FFE40 IR )

E[remaining process time] = P(busy)E[remaining process time | busy]

~

t, (ce2 +1)
u—
2

TERW R ¢, =1 (A, T R FEECI AT, IR ALE T B4 RE T, Ran T
1) R EAE A ¢, MR IN T AR5 (K- 2 I T ), X o 180 i o ja 2%
P M, >1 I, RIGIMITREAERE R T2, . BOERAT S A s TR R Se b, BELE

KSR W BEBEIHIMEST . M, Wi e, <1, B AR IN T N1 ¢,

FEIRX =A@ YE N, FATT T LART 4 07 IE AR 32 Ak 55 (0 N IR0 4% I I e - 4k B BA 31
AR BIA A 55 BT AR5 A N I 8], 0 B BAAES5 B 5 B IO LI T, SRl —1F
FESSAE AL WIP /K124 o 1) CONWIP 7=t Tl j iR~ 28] 1o P54 BAA rh AT 55 2045
T Lo P RS B0 5 B IRS, (CWERA IR RS, BATR RS

CT,(w) = E[remaining process time]+ (E[no. jobs at station]

— E[no. jobs in servicel)t,(j) +¢,(J)

BUE, B —MES, FIE o MHMESIL, BRI o-1 FHES I LA T sk
AL -1 PFAESS, SR IR TR T ] 308, JATR] AT AN S

t,(Net()+1]
2

CT, (@) =, (0-1) + VIR, (0-1) —u, (0= D), (/) +1,())

t,(NIe()+1]
2

=TH (0 -1)t,()) +[WIP, (0 =1) = TH (0 =1)t, () + 1], (/)

_ )

> [ (/) ~UTH (0 ~1) +[WIP, (0 -1) +1It, ()

THEREA D RE, % u (o) =TH(o)t,(j)» A TENKT T8 Y

I 1) (R A X, BATTRT AR 2 RO SRR 7 e 10 ST 1) CRIT, g 25 Tt ST T (R D o
FRIE T I TRL, AT AT Los F B E RS Y (CONWIP P2k it WIP K1 5E
w)o T, AERUREERTR L 5 Tk I AN, BATHERES th 2% Tuh i WIP /K-

12



2 WIP,(0)=0, TH(0)=0, MVA SRt 50 FIIm . 7= &, e Hism
SR LB AT S5 50 s Bcn — il o H 5 WIP /KPR (352)353)

CT, (@) = ﬁ%[cj () -UTH (0 -1 +[WIP, (0 -1 +1]1,(j)  (10.1)
CT(0) =3 CT, () (102)
TH(w) = —2 (10.3)

CT ()
WIP,(w) = TH (0)CT; (w) (10.4)

XN AR P RS AR S s B fS R 45, 1 LT LU R AR iRk CONWIP =2k ot
T fE I = S hr i £ B0 TH (0) F1 CT (@) < F 1 i 2k - Buzacott A1 Shanthikumar(1993)

FHOTELH 3, B AR RESHL, KR Fo SRR, £ c?(j) MfEfE 0.5 5

2 Z I, 4520 AME AR RS -
H TR (10.10) ~ (10.4) A HTE, iFRATNI 228 -E 5 Penny Fab #1415, Penny Fab

AP T, B TH I T ¢, = 2 /Mo AE-ERpay, JATRT L A i

Fh 522 LSRRI T4 TH (o) B CT (o) 9%, SAT, BREIRAT 0 T3
R, Q4R THE 4 S M TS bR 22057 (PWC) A8 sk e f
MR, D SRR R A T e, = 1 IOFHIS I, 268G A R F i Ipk
i, AR, FeTAT U bk MVA SR XA

AR, RIS T PWC) (1%L F %1€ Penny Fab, FTLIH T/ =1, ... 4, f7c, (/) =

0.5. MWIP,(0)=0 Fi=0 JF4h, FATATLLHE LT ,/=1,.., 414
L . . .
cr,0 =) -] )+ 1R, 0) +1]1, ) =1.()) =2

BEAR BT 10 T2 R, CT (@) = 4CT (@) » Wt CTQ)=8 /M, TH Jy

P B
CTQ) 8

A TIITH WIP J2
WIP,(1) = TH)CT, () = (})(2) =+

13



ELUEET o=11HE FRXSEERE, BANNPDEER o =2 I HI-5A Tohr E
IR/

CT,(2) = #[03 () -1]TH@) + [ WIP, (1) +1]t,())
22 L, 11
== (05" -1)()+ (5 +1)2=2313

W CT(2) = ACT;(2) = 9.250. FFEALEMIXP ki tr, BATREWRG IR 10.1 % .

#10.1 ¢, () * Penny Fab &) MVA it 45 %

W TH(w) CT(w) CT,(w) WIP, (w)
1 0.125 8.000 2.000 0.250
2 0.216 9.250 2.313 0.500
3 0.280 10.703 2.676 0.750
4 0.325 12.318 3.080 1.000
5 0.356 14.052 3513 1.250
6 0.348 15.865 3.966 1.500
7 0.395 17.731 4.433 1.750
8 0.408 19.631 4.908 2,000
9 0.418 21565 5.389 2.250
10 0.426 23.495 5.874 2.500
11 0.432 25.446 6.362 2.750
12 0.438 27.406 6.852 3.000
1,6l
AR

1.5H

.40
= bW
[—.
b 24H
da EEN
bl —
P17V A N Y TN N S T N T T T T N [
@ 1 4 & B 16 1F 14 16 1B M I M k 1% 1 32

WwIp
41 10.6 Hl I Bt FodR St = HEXT Penny Fab 43t 449 %76

KITFRERRE, FATE W] LAAFRIHE I GERE T2 T K TH () M1 CT (@) » 14, £ 1ok

1 ORI 2 PS80 I RN 2 /N b 21 1 /N o RAT XA ELR PR IR 00 T 1) &5 2R 4T
w75 & 10.6 7, —MUER 10.1 AU ARSIVERE T, S — ORI BRI, RN AT B

14



e RSB NS T o VR, X PR BT T S br d 2 1 PR DT o5, el
P LR AR 2 11 WIP P R3RAS TR~ o AR A0 H, 38w AS 13k 110 3 7 3R A5
(3 i Lk > 2 BT Tl AR B . MR, RS br i &8s Rk E T BRI RGBT
X L R B A0 BT AR I — AN A i 1 FIAS SR A )T CONWIP 77 28 5 i 2 SR 1)
HMLAE o HT T H . (353/354)

AR HEX RGEAIBER, A PR G MRA, AS2 FAT 1] DU 2 LBk i
AT Fr R ARG AE 3 . I ELB: CONWIP AT MRP JT44, #3515 L CONWIP i1
EIR

10.5 CONWIP #1 MRP B ELES
s R G R R Ge1—ASEA R

R AGEH Fh, WK WIP, mizX &%izd WIP, WA,

AT, A5 MRP 1, RATESL EA TR, g HRIBN R, IR IR E T4
LR AR B R G . SR, WIP ZKP2 d - 2 th R AR IIE DURE , IR FE L2 BEA I 1R)
ENES . ARG, WIP B RR A Bos BB RIS . AR, R e
IR LR IE (K77 H AR B IS R4S 4K . (3541355) WSy X EELFWE 2 BEAR & IEA I — AN
BRI, FRATTEAT A S

10.5.1 AIIAME (Observability)

T, WRRIEARN, FATERE] WIP KFAT LLEEM AT, (HE = HEATTLL,
B, ERURG T, Wik e WIP AP TG LR s . AT 8 — R 4
[ LRI TAT S5 IR R WIP _EFRIGAR M. A, EHER R G, Boe il ks R
SHREIIRAM . WMFIEREEAR T =, R WIP FHZE; KK, oA~ AN 1E
BN IR o AH ST, BE I Al TEASE IR T 5L 1) o AHLES WAL BAE Y DA TT FH I — R B3k 3),
AT AL HH RS 188 P A6t T A 22 DR o 35X — SR HE U R GE AT EoR UFZE L v A R 8 S A
1t

X HLFATR T — Lo i B A0 L1 — FEHE I o Pk b, BRATTRE T ) T3 R A S
XFERE R BIREATB A KD SMEBURIE S5 GXFE R LR L), AR EUR
RS —R e A WIP SRR Honr i g, o= R BUKr, iy HL BRI AN i 4
(MRE) S HCRYE N XL b R G IR s .

10.5.2 3F (Efficiency)

F— MR RGN R X R AR KR WEA MLV, T —
EMERE, R RLETTHR WIP ACF R RA TR A T IR A SXFE,
A7 AR 1B 10.4 F R BEER) WIP ZKF[H 38 8 o 1) CONWIP 248, AR5 AU ™

i TH (@) o B 312 BRI 10.5 IRI0 MRP (SEHER0) 54, T CONWIP 72k
R LA AL, BOREEE S TH () o BAEPRISEE, MRP ZAZEeh 107 ol 244 228 ) 1

N, % TH (@) . 1%FE, CONWIP RZH1 MRP ZASEH it RATSE 0, 20 I
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REERAE TR RIS R R IR WP B /b

EFATHE— A BARR TL G LT B R L, A T B 04 1 RN,
T TR AR B Al e AEIXANRIR RS, BLEP AR TR REH BN AKX T
CONWIP 5™ H FRIER . 1 WIP KPR Hl, 7 2 AR 3

®
r, =
o+W,-1 w+4

DR SR FRAT A A R G0 i T A [0 5 DAy 7™ Y, 3 ML i A 1 ) R ) S 1 8000 A R o
HAT LA AT —DMISZK) MIMIL BASBY, KRR WIP JKFAE 5 510 MIMIL BRB R~ 1)

WIP 7K, AN ACFRRAIAEE N\ Eh A g u /(L—u) , XH o 2R Bk, X
JER, I CR AT A RS T TH, u=TH. Bk, RN WIP /K2

(355[356)
&(TH) =5(1” ]) =5[ TH J (10.6)

TH(w) = (105)

—-u 1-TH
HIZE, TR CONWIP RZi o =6. 1 (10.5) fff, =i TH (@)= 0.6 {1/ .

WREAE (10.6) X EE TH=06, F&A1E 2 MRP R4 WIP i @(0.6) =7.5. Hitt,

XEF AR K, HECR SR ZHE 2 1 WIP,
THERTCIA T o KRR ERE, HEXRGEK WIP KFHSm T 0o b TR — 5,

BAHE (106 U, B TH = ol(w+4) )

Pl _Swl/(w+4)] _ S0
0o+4 l1-ollw+4) 4

Frbh, FEIRXAMEF o, SFTATE A= HACERY, #EXRFE TR WIP KPR S
151 25%.

HAREHEX R FH L CONWIP (1) WIP () ERE I il v sg T BAR = 280, X e
PERIRCREN B A — e, nFRATTER: TR I e R R 0 R

EE (CONWIP (H): st T4w8) =, XRG4 T RS CONWIP % %% WIP %%
#%,

XE&EEA /N HEEMEL, 2 CONWIP RS MRP R4 1= AR R,  FLARF @ a3
MRP Z 4+ WIP B £ iX—F 5L /R H

#it: s TFLEemh, X AR%AHT T RS CONWIP % %34 B dat [ £ K.
10.5.3 TEhE (Variability)
BAINE T HER RGA T2 CONWIP 452 n] 248 E N A s K-, TR . M

& X KA, CONWIP REEH WIP ZKF [ 8 wo 1X— SR H AN Rk 2 8] 1) WIP 7K 2
A8k (negative correlation) 1o Z5AMIIF, GIRFAIENIER 16 o TS, IERAIHHE
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SEARME L — RSB . EXMEE TS, T Tuk 1 WIP ZKF-I T i alies 3di]
FRAE T OIS WIP K585 e AR, B FRATACA AN Tl 1 (i, 75 10 1ok
PR A of2 115, BATHREIRAG HADS 1 — 285 5o B, SLA AT —A s R BT
H o2 TS ZAKATREN, X WIP 7K 2 [ 1R 57 O e % 55 40 J ST 1) (1) 9 5y o

MR, EHER RS, A a2 A IWIP/KE & A8 LAk 5264 (independent), * T.3f;
1 EWIPACEANS S YR IRA AT 55 T8 ToWIPACE IS B . Kk, 25T TuifwIP
AT RINR Ry CERARARD A FTREM . B4 I (R S WIP AV B ARG, Xt itk (i
SR B IS TE) 2 T BRI o XRE 0 25 B0 R HE X R GEATN T 7] 4 b X R 40 S S I 1) 1 A2 )
PERK

JE SR 1) AR 2 P () 388 ) 2 A A FRAT D06 2R+ B (1) 4 1 5 A g 08 B AH ] 1R % 7 i 257K
o TXEDEA A T IA BAH R IR G5 KT BATTI ) STHST [) 2% 2~ 350 J 3 RF ) b v 22 1
S (R B TR RS AT Hese ). i, B 10.7 FEoR T A P34 A IR (R 4 10
KIWFRS:. (356|357) SR1, FXT RS 1, RE: 2 B WA ZE SR L . h Tk
2] 90%IM R S5 /K-, RGE 1 kit 14 REFERTIY, MRS 2 LAkt 23 K. RS
ARSIy 1 0 A5 7 ) SO B ) P 2 B R TR, X LIRS, TR e e
e RGN T 45 CONWIP RGE-F 34 I A oK. Pk, 6h A0 R 077 RN 7 iR 45
KV, HEX RGBT I BE AT PIAN B DR 1349 ) ST [ B J) S0 ek ] P b v 22 5K

018

e
016 —

014 =
012

0.10 |- AT = 145

Wb

008

Ty
T EILL

06 =

AT = 23K
.04 b=

.02

i | l l |
0 b 0 15 20 15 k1l 35 40

Ja R (] (S0

K] 10.7 B HAnt A it & P R AT E 69 FHom

10.5. 4 3421 (Robustness)

CONWIP R GEAIN T-aliffi X R G s EmE L HAAE WIP C5FI AR (1 9sk2b>,
AT J AR 0] 7 22 (R /b s AR E AT RIFEAR B 22 . b X R e d s B (AR o2 e AT A e vk
BBA R T R 11«

EE (CONWIP Faf2): CONWIP % %% 3] WIP /K-F45iR 0 tb 4h 3 X A 4018 ) ik & ik R 42
R B AL,

XA WLEGREE IS N T ) RSO A I A TR RO, HAEE R R G LR R G R s, SR
0TI TR AS B A Bl A I 4 i Gt
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h T A A R SO T, AR BEAEAE— AN A S
FlE = p*TH - h*w (10.7)
p TS AR RN, TH &=, b 2R WIP (R CRURE 30 i) J& S5 1)
WA, REFEEA, %5, o &Y WIP KF. 7 CONWIP R4+, 77 & WIP [

B, R TH (o) BATREPN o ENTHEREEE . EERE D, FH WIP &

fib RN AL, @(TH ), FRATI I H I A 5 KAk

NS e b ] DURS 2 M 11, CONWIP R4 AR RNt X R4 i (Rh
XTI e 1= K CONWIP R WIP %) . #R1, CONWIP Fafd M e 4 e (1) )2
CONWIP RZiH o MIEREARL AL AT I DL #E X R G 7 (R B AR IE B ALK~ (1)
fE . (357|358) Kk WIP Ly th A FHAS [ (1 B7 el o, BRATT A% 11 20 b ) T kel o
Wtk . EFRATRTTHIEE 2N 6] 7 P BT IX I TAE, 5 &L8s, I TEA 1/ HARM TR
oo, WAREIE p=100, h=1, WK 10.8 Fi/n.

e
il
—
=%

70—

6l p= CONWIP

0= tik .

40 = e

-
LIV s
Fa
-
-

10— -

Wiz
\
e

1
P "id | | | | L |
20000% 40.00%  60.00% BO.ME 100.00% Izﬂﬂq}hldﬂjﬁﬁﬁ

-1 = i

200 L

B TR A e

K 10.8 CONWIP #4614k X & %o 69 AR ST Aa 4 14

FATE FICONWIP R ZE AL WIP/K -y 16 11, 7P/ RN Y 63.308/ /M k. fEHER &
e, EeAEre BRI 2 0.776 £RU/NEE, P AERRNE Y 60.30$ /N o R, AR TICRHIAREE,
CONWIP R L s AR A AT Lt X R G W B R /K P2 i — R (B% A7) BRI, BT
BLPEXFE— A5, CONWIPRZ T, FIE e £ e WIP KA1 R S LK1 40% 2] 160%
ZIWHEER G2 FHR, R G RIIE pR B0 B R KR T B AU 20 R B, Ml k%
BT R ACEIR AN — S 2R R e, e b, 2 e ik S K 1209 i 3 5 42
14, ICONWIPZR 48 E FIWIPK-F-i% 2 55t /KT 1) 600060 754K 2 1E . °

S R AL B — M7 3 TR e 4 R 224 308 9 BN T3 BB A5 - 40745 WL Spearman
FlI Zazanis (1992).
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R FRAT T LG ] i i 1 R AT ) 8, o e R 5% R R . AR FRAT TR L 1,
RGN S A ik A AN AR B8 R8BS e R B e, T EL S ™7 e A A E45
o NRRYEHPARML, TG — Lok DLERAZ 1Y LU W] B 2 HUIRTS ARG H NI A IS N S5 K
e, P4t T vou i m il R AR RSN . 518 10.8 T EORT), X IE R
BORIET R

F—7J71l, CONWIP R % &1t e 2 T LS 1) WIP K-S Eck s dil 1) . 1X—4R
I b ARAL B M P S RN 2, BWHE IR B SARANE A X RATRSG RS . Pr
HIXECH S 25 Rt , CONWIP RGA4liHE X RA G EIA T Re b T T4 10.5
A1 10.6 Fr I AT LA I 4E REERAG 2 . DRk, Rtk 8 T e R A b X R Gt
BEMIR, LW CONWIP £4:/0# MRP #%;. (358/359)

10. 6 CONWIP #0 Kaban &Y Lb3R

B 10.5 Fros KE, A5/ e P il A e i N A RE SR 9 AR X E, CONWIP R ZEAN
ERARGEM AN KRG BOIPADN REMELT WIP B, & AT MRP &R AR
Gugth#. HEM, 5 MRP REHLL, CONWIP REFIF R RGHIEE WIP B 11
NIEEHER A, F SR T RARH) I AR S . HE— P, RO IX AN R
FE L BEE WIP KRR, i HIRATIAE WIP H fid A dd 3 A 45 ) H AT ST Ak
PREVEATH A HE R G 5y T B, AR5, /£ CONWIP FIF B Z (M A — 2L EE AR 2
4k

10. 6.1 kHit#a3 (Card Count Issues)

52 AR B CONWIP fRERGEMSHE L . fE—MA-RAERRS, i
A DN — A T LR L (EERR A RGH, AWM R HR %
H)o M, 75 CONWIP RZ&iH, HAAMNRR A HER EEOE . ARG 1R 4k
IR T SRS G A S 8], X —L R CONWIP AT |5 5 T34l
DUMIZANE A, AT TH CONWIP F/ERRiE, PRASILMARSE. WA 2RI CONWIP
RPN RG, A RGN GIRCL IR RENE R W] SN S et & G B o 7028 =R TRA ke A
—UOREL, FEIXESE LT, R R R G SR AR R . HE, R,
TG GRS FRATT Ve B A2 A7 — &R A Ll iy Jo HEA R T s = 2, A FRAT] e W 7
CONWIP FIE B2 R At — L6 57 FL 1 AL

B ACONWIPHIB B Z A H AR Z AR K 10.5 AR AW W, ZUR i
M5 H 5 (part number-specific), TMCONWIPZRZGH =LA | (line-specific). B, &
WRGE TR A #E TH TR fE— 247 M, XEwER), Koh—
ANl T AT R EAF R 20 e — 2R ALK A7 . 3 — 71, CONWIPRSEH,
R IEA e BARIA . AR, e AT R B i S EIREE  (backlog) AHIL
BE, SXAEFA BTN L BOE TIF o IXRFIIEIRTE ., B BN, 2620 FHCONWIP[H] %
ZAMBZRLFMRP R G A Ry ARk A 8o Mk, AR¥E A7 S — MR 1R
Jv 3 [F] ECONWIP™ £ 1R i di IR I 18], 35 ) REFAL LIRS AS | IR 21 7= e

X W] S PR AN [F) 2 A AN 2 R A AR BB AN ], T2 A B T I AN R eI i e

® JFARAERTE . (backlog) H1 MPS [F T EIX HIE, GEIRTE LN 85 N TAES EXINHA (sequence),
T MPS J2&& W 75 3K IR 8] I HEAZ. (schedule) o A PRAE 551 T2 P s A0 WS 5 R0 160 X 30 DAL A0 A
XA
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MAETE A B, BWRRG IR =2 B —METERHS (1) WIP FRfERd . WA
s MU LT Re = AR TR, XA T R i TS HIUGV e o AR FRATTAE S BT 21,
W =267 40,000 FOARFIIRNS, — AN FEHER ARG TRES B WIP #E% . 1)@ 40,000
FoRk RG22 e RS PR A AR AR /R A2 77 . (359[360) AL, B RS A L)
FIA HEA AP B REE T WIP, {HJE, a0 X Sl 75 K (0 B 22 I 3 AT
4 SR T SR — B A BTC T A2 1R 7 SR 1T [B] 21 7= 2 (R o o P R IR U5 T 4 —
PEATSs, — BT~ LR AT AR 1 B A0 25 LA 2% 15 R0 T R i e SR W s B I K AR 2, JF
H T stk 7.

CONWIP A&l T F T 28 HARI & A AV D SE GR35 B0, gl AT X P e 88, 2t 24
CONWIP =& ()R Rt 80N w, BALH wmE S o H1F5 . 565 b o SJE L 40,000 /)
M2 WR—ANZFM 6 AN HNHEAWTFLE, BAEEASTETAET R HIL, KibtAs
Wb R BN G o 20t TR AR 1 75 SR S MR I, CARTT BORe o fE Ad i 4 i 2
IR P L DA AN 2 R BT TR AR TR DRI, CUERTR” ISR B T R ER,
FEA R — P AT

SR, FRATTLZ54E H, CONWIP FIE AR — N EEAAN 1] 2 b f2 416 B R 48 1) i i 9 2
K, i CONWIP RAZEHHEHT W2 — A4 6948 . 1X & CONWIP RGRFF RN . B
JE AN RS RYE, XA ARG, TN A N %A T EAE A 55— 71, CONWIP
T AR WP ZKF AT SRR J B BN [A] o SR S I TR R 8 TR0 R, AN T L SO A 1)
NG, Jr A, DTS v i B RF (i) T SR 75 1) S22 () 384 I A2 A A

10.6.2 F=miAFIERE

BB GO HE M S R BB SO T REAE T AT 10 AR = IR B B R H5 4 FH . Hall (1983) Fril
EW A EEEHIE (repetitive manufacturing) R85 eb & a) 3 o At i 3 160 28 52 1 i
St RGO RR A [ 0 % A2 DL e ()l i 8 B Bl e AL IR AR,
F DS N EAN KT, AR T X R, P E IR T A . CONWIP, HARIA
PETT BADO RS BCRE (R, “FHATSEIS I MPS (a level MPS)), {H A A TAETT Bix—
ARSI RIGE ST, X T AL A AR AR

AT B AL A R T 2 I AR AL, AU B THE R R 48 s 2 (1) A4 WP
Ko WIRAF A 2 R Ak (B, SR ZE LA AR AR B, A =4k
s R = A A AR AR . i, % EE 10.9 h IR A Tubi =g, =i A 7
PEAENLAS 2 A3 BRIk T 3 R 2.5 /NI RN T, AEH e HLEs BT LN T, 7
B W BAEHLAS 3 R 4 byl HEAT 2.5 F1 3 /NN T, fEFEHLEs BT LA T,
DRI, W SRERATIEAE N T A, HLAS 2 8. R ERA TN T2 77 8 B, HLA% 4 JEIfa.
SR, W — IS T 25%3) 75%)77 5 A FIFE AL, HLEE 3 A, (360[361)

™
TR B

1 k] 2 1 1
— FO—-FHO—=HO— O — O —
AR Y I I 2 3 1
I Ll

K] 10.9 #RIZAS4) R %

AT X2, iR 50-50 17750 A R B 414, HLEs 2. 3. 4 LIEHm
T H‘J‘ IETJ IEé :
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ML 2 (3 T E =05 (3) +0.5 (1) =2 /i

ML 3 (AN IR =05 (2.5) +0.5 (2.5) = 2.5 /M

HLA$ 4 IEE N T E] =05 (1) +0.5 (3) =2 /i
A4 5 A IS 75%I), LA 2 M T A4 s i i h it [RIFERT, HAY
Feim B L 75% (UL, PR A NT 25%), HLE 4 TSI R A SR AN
o

E—ANFEAR BRI, AT BWE A R B IRk 21—l 52 (A A B,
X F—A> 50-50 1=, BATRFAMIT A A-B-A-B- A-B-++- N EEAIAE T, 41
TERAE R 2 (i, FFREZTNER, TMDEATEE D, GR84S e
Mo BRI, W RIRATLE A A AR 75 SRRk, KSR BER ARG R A v e ok — 4% ) il
BATR T AT, G T A R B 5, — M ARAE R0t /Y 5 5 S 2 (2 =R o (HUZ RN 2
e ——AHLA 22 3 1002 4?7 4R, BRYE TIRAVFTZE N L= MA G . XEWRAE R
R B LA R A, Bk, O TER B B R AR WIP AP, 3RATT
I A HuBE I TR) 502 R T80 BEAR BT CE R E TAEB ARG e R A T BCEARIR KR
R, IS ATK 25 A — MRS
PRI, CONWIP AT —ANHR i, Rk, W B R R A AR, sy

BRI = AL A AR AR AR B R v . 2P0, WIPS & RBIEHSAT B, NILF 28
NIRRT . FERATBI T, SIATIN T — MR E AR AL A, HLgs 2 &R
(P TNERTER S HPSNIA- v 26 =N 0] 90 7 e B e e S I EN o] =T W N[N 7 EE s T Kers
4o BN, IXEEHRIERA AT TR &AM, B A SRHEE TIRSUNAT A .
F—K), CONWIPRZMNIEAE PRt B RS W 5 T,

10. 6.3 ARY9E)ER

B, BATEHALLAN SIS R 52 CONWIP FIERIILE . 2F—, GRS
FERF— ANl R A F L5 RGBT — B R R ) BECR G HIAE  n R  JR
MBME AT R =R R GV TR s TAE . A= R 2L 5, AT 4508 a] GE b kb 78 R 4e v 1K
B N], IXFEA RERRLIE 2R i By R AEA L . IE W Kleina (1989) FTiR HIH, XFp
T2 6 ) 2AE M 53 B g 1) 3 R

FHI L, CONWIP 7EFR T 85— 2N T A s # R LG RS GrhiiehLas 4
W BB A RL, AT B B ERLE B AR DRI, b 53k vT DLER T T SRR R 3RS
PEARVFR S RFRRE TAE, Waaemds —2e5 22507, MR, & CONWIP f=Z 58—/ i,
YRV ARG AEAE 2R ARG A e TAE, BT DASEBr EARATT TAES A S B rh 8 —uli 1)
FEMV AR TR o dn SEFRATTEL G N, WIP b RR UG, IX AN ] . (361)362) iXFf, CONWIP
PR AR T — e R TR R ), AR LR

ATV AL T ) )52 45 FR U™ 2 h A B — ANl R IR X AT B < R 140
I T VRNV BN S R SR B I G FR o RN AR BCR Ge Vb B i s 2 e it S0 2241, A AT
¥ 5 EWEHLES VRNV R FEAT VA o XA T — AN ™ BT e) @ LS, RN aE 2
T AR S ATAT — /N S A = R IR ) [ I HL 2 o FRATTHE 1 WT 305X — 4 bl FH SR A A 4
BN ARG,

BARFATI AN DR AR b b 53 PRI 38 Pt SR PRIV 38 B 27 2] B Akt BRI AR FRAT]
1) 5E 1) A2 B B PR P 2L AR T 3R A 1K 4 A ofe 3 A 0 2 PRI 2 TR PR AN il 22 R 2 AN & R H
THEBHUR], R M B — s s R AT BHIEIR A 1 4, %327 P

TR B IE A S R AT CONWIP A FR, [K A BEAT o Z 1) 1R V- H0ok BB 56 st n TAT 4558 2 F—

ATk
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WOAT CAAEBCA BB B0 AT, BRBSORE T R Al 5 nT AR 44 52 AT 78 31 R FR AR K
FAfo Sy TR SATTERSRUK AR S R, A2 R E AT A A . CONWIP 72k
SR R USRS I 0 AR 7 S A ORI T AL, 1T AN 6 AR 1 DR UL 1 A e 72306 )
o UERATND B3 75 B Tl 22 (MRS SR A I — 5, AU AVFE AR BCEs R
J5 ORI 2 7 AR X — S R H AR o FRATTRIE s AU BAR R hr ML 2 —Fh e 2t
VRN 5y 2Z T B K 7 5, (HEAEME— K. WA (R 5L ERFE RE, Tk CONWIP JfH.
KX TA 127 ) B T ASE AT ZIRR BRI B AR R SR (A 1 o

10. 7 &ig
fEiX— AT T UL AR AW 5 s

1. HEXRG X Gschedule) AF55 TP, TP R G REPPIRSIZAX Cauthorize)
55 BB

2. Praiy VR REATEENL T WIP BB, A BB E G A P AN B AN B S i
FEH I WIP, fg—FA R H I FB, g 2R CR Gk TP WIP FE I |], [
I T RS ) R AR B P, A T B8 BT (0 s g, AR 3E T S AT R A I et M98 WP,
BN T &N AR .

3. Z7 WIP LB 5Ll & CONWIP (% &£ 8k, constant work in process),
L ) WIP ZKF3d ik W R A RN 5 B T = G R R E o

4. FAXTAiHEA R, CONWIP /R T BA N

« WIP JK-P2 B4 nl UL i, i b4l X R g v (1 B0k 2 b Zi i 4 7= g CAnl i
WD KBE

o IRFAH RN = PS8 TR L) WIP #52/b

o XS T HEHIME S B AR R A T SR R R A

s YRV, e TR RS . (362|363)

5. FIXFHEMAKZR, CONWIP Hon T LU Rt

« )\ CONWIP 4 A i i B AN R v i A RS Tl R R v 50
B, E R,

« BRI T 7 A ) R R AR B, CONWIP BEREZ AL (1™ i 4 &

« H1T WIP BEMEAERIS MIHLE i REU B AR, B RERZ I I (A&
M7 Do

o« AR TP 2203, B 5 R IR D18

BEIRIX LG A e P A I 2 HE R AU N 2 CONWIP AR R I ks B, A

A T L) B (S L o 520 = Ravh, FRAT DR [ FE 28 LA N 5 ik, W H )
BRI LS A
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