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Za gl (Shop floor control, SFC) & il XI5 41145 & 4b (where planning meets
parts)o IEBRAWIL, BORA UM RIS ARG, SR R SEBR i A, SFCH
SR I TR 5 s RS i B A 1 AR TR o o SR U I SFCRE B BE# ilil ik T 14
T, A AR R AR 4 S TR A L,

SFC 7EAE P IH RI B A @ B, HSE P A IEEA KRG E . T 2,
R TR R S AR R B . FEIXFLS 2R, T B R R,
SFC Jyfig il LA ik 14 82 25 A 10 L FE Crouting slip) LA Z5 52 EEU5 [a] (19 0 T Ao 1) it
JPR ST TN L HERE S, 5 I 0 3, AR A % FrE B Bl e 1. A 1 AE
KRN mE P AL, BT AR A RO HERR S, TR sl s A A A2 T A 1)
o AT HERRAAR RECA A EEGBENILS), (2 SFC B TCie i # &G N e fr]. Eidk—
H, NFRAT AR IR AL AT RIRAHE, YRR H 2 SFC B —ANEEH /MR OGH /.
% 18R] SFC NAT I HAL D RE, XA/ TR Z G IR EEE

SFC itz J&E, nlReIAT Fah— R . — Rk His 54 BRI &5 g, X TL
]SRN, ARSI S B A R AR P A I P B, (453]454) Krajewski &5

(1987) fFHT & RN T, Wk R4uvE I a] . S~ H . $E 57 80 ) 2 2 s il ik
A PR IR IR I B8 KT T 58 57 A B MRP AR REE BIF AR RIS . EILIFIT I kAl
by ARATIHERT (1) SOE AR IR HAR M D S ) O, (20 WAL 784 s T AR
PRI, TS e ISR AR =2 il A R AR AT A4 250 o AE T B 1) A1, Roderick 55(1991)
T R R, BORRE A0 SR R a8 KT B HLAR A VRS . A& 2,
AR (MPS) PR AT B LAz il =26 b T AR IS T ARG 35 58 KA 30 5

WIARE SFC Bl MR g A 7 IR ERHLAS < [ s i), I8 AT B S o s
The/ME e EZNE. SR, WSR2 M s, ANRE] SFC #Hlmn A 51
fhIyREZ MR R, T4 SFC BB an T8 AR = s . Bilin, ReRm Bk R I
JER R VA N A N i by S A S M O D27 S o V= W 5 W = P E 2o 1 I DA S BT 2
PRI TT e % SEIH Roderick 45 5 ST RBRIA 3

ALEER (LRI fEA B SEPUX L IAEE 1 2 Krajewski S5EM5 /R BE 043,
W R AR A IS IA], AR A BN AR R 10 JIT SR 2 R AR A 1K 26 038 I 75 2R i
KPP E ) AT S L EE 5 NIT SCHEs W SFC (e BEIA BT s (1 it DL
I AR s AT A A A DL SORT AT DX 358 DA B At B ] 1) A8 4k o BRIt
PA PR S0 A P PR B A SFC BRI (1358 7 P9 2%

DRI, X AR A G B SR 1 TR S PR R R R AR DR e L SRR A
P WA BT LU SFC BB AT REME I v SEHLRE P RSBl e ATk, ks b, 348 SFC AL AR
ATCIETHHAL



V. T EERHe RS b, RATSRA R (MRS TEHD A5 h
PRGN PIZEMEX SR RGBSR XA T, HEXRGE R4~ h R 5%
T = o ARATHZRL A = (R ML A e T LR =2 b SEAF I WIP ERR . E3RATTE
K, HEAES WIP LR, ENRENGEHEHR AL (pulD o MEIEXAE SR TFE—E 1)
SRR, AR R I 0 TS SR, BRITAT L PSR TSRS . IR SR Y
R 77 AR BE B T BRI R 48 . SFC BLH) B An g v 55U R L 5715 vhoRso A iy B AL
ISR G ) S bR IR EE o [Rl, SFC BIHNAHXS & T H, SHAbTHRID) 6 R 45,
BRI ARG N T A GETHD (7R A o WA A 216, BT 4R 1 B X ARR,
BATREX AL FEWARAAR R, TMIE 24 1) SFC BEHR ) A Bt 2 itk

14.1 SR TG HEN SFC BRI IIRE A1 . IX LT RE % O 2 LR shiz §l

(material flow control, MFC), #ftl, SFC StA R MAENLA . Pkl shis il & 24T
Pt CLYE MBI TAR S BN T, MRS AAE A ToliAbin 1, LA WREeYkl /e T uk 2 [a]F%
LA S SFC A I Bk s B 0 LD R sh s, Eie R — L 5k
S AL AL TIRE, RAFI SFC BT LA BT & . (454/455)
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14.1 SFC A3t B AE Th 48

WIP BEE (WIP tracking). JKZSMk#E (status monitoring) 5= HiBEE (throughput
tracking) SZEACEE T 45, WIP JBERAUFR RSB 2 b B M i AL B o " BT AT LUR
T LA A st Can, SEDCHEEREO, BEE R U T Tl (i, 7872 e Ak
MHE . RESMEFRIEX WIP 7 E ZAMIHALSEL, WiplaREs (B, FFPLEHLD.
PRI, BEAT I . 7 B ERA AN T R 2R P S BN S A I 2 T
Fe, FERT T TR N B )

H T SFC BB AL T HAT I IR SR AT B, e AR F AR AL T2 IR 50 Se2R AR )
AN E o W SFC BERAETHE ML BB, X EeHm it 5 BoRT 45 1R il fig 55 SFC Atk
IR S RIS =S . B RRR a6 N TR G, A BB R A
FEHIPN )7, POAIE AT BEXS SO TAE RGN A 5 m . — il 28 R Ge (0 AR ML IR A Gt =
f=#l (statistical throughput control, STC), RATIAEILAIBERSE N B AR = e B it 1E
STC 417575 14.5.1 145t

B TSR SE PR 45 B, SFC BLEAE AT 25 T S n 58 HE SIS 1) 5 2R SR AH G A R
—Fhal GEVE L SERHAE (real-time simulation) ThAE, /=2 b & fUALEs & F R 2IE I HL



RS . =i LU iE sh i 5 S AN DR ARTT, AT DA — AN A [ S 47 B
B E G HEN SFC B, JEANLHEIE, ATH] WIP BB EWCER K 4T WIP £ B (5 &,
b= RHNAS ALY (i, BT AR RIS FIIN AN I AT 25ART IR 138 HEAS T3k
REW N RGAT B UE(E B, (A= A b ] DL RN HE & n T4T45 .

SFC HEHLR— N AN 7] 1) L fi A2 W B At K S 3 = e Tl . (4551456) XA~ s Rk
(capacity feedback) Zh XS T TR 55 T = F b UF 2111 = 2 2 1) v RIS H SR 2 A T A%
PR AR EE . T SFC B HIELL T Mkligsh, SR A SR8k IR 7=
(A B o TE Ik B T I ) i MR A5 N, BT AT LA v = 2R B T I SERR = hE . SEILIX — i (141
TS 14.5.2 e .

B o AR T SRR AN Ss, IXANFSEEE. T SFC Fid 5 REEH] (quality
control) Z [HIFIIBE AR o QISR RV b IR A B 4 13 Tttt A R O A, W) SFC
B DA Z5T TR A1) K T = 49 b 34 SR s SR RIP B« R HIR 80428 1l ) B 0 25 A VR 38 75 B 40 gt 41 4
() TAFEE T TR TR RNA AR, WIP 8 B A2 200 7 31336 6 T At oA 1 79 40 e
5l VRNV TN ) BE 20 % RE Ik S 4 IR M ZH SNV RS o eAh,  F T R 1) A DA S0
I EH AR TR, BT LA H REAR 7 (XA RGO SR FR L o IR Sl 3t 7 5 IR 45
A SEENL S G B H (SPC) Z [RIIMIER

TEATE TR 7y, FRATIZA

1. BTl SFC 2 FiF 2 20 A ke 1 1) R0 (1) 25 58 o

2. CONWIP 1§24 SFC B IEERH I8

3. CONWIP T4 Ji

4. L, CLFEAT I A AR AR DI ) 8 AR R, LRI A Dk A T Sl B el
& SN oL SN e

14.2 —FGRIETE

AT F AR AL 38 1L B W% IR B ) 1) R TT AR X807 SFC REEIiTiE, X4t
AT s N RSP SR8 2 N A AR R A 2 S8, SR, SRR (1 [
W E L. ENIRARE] SFC RGUBAT UAAE T 10— Y B IZ B IR 85

N T RIE—N 7R SFC B B SCR & PIALA , SRS e 4 P9 ROk 18 4 1A 4
M AR AR F L o Bk R — AN TR R ST ), 42 AR O SEAS £ 1 ) L )
an, PE— PR BTSHLRE DB PSR, RS (i, WIP KD AL A
L TR LT o ASEE AR T U WA 2 B SR, SRR IS R I A

14.2.1 SF=gEIEH)

A e A RAERE IS FIg 4755l U0 Krajewski 25 (1987) MBI BN, 24
FoRAAE, A EEE, I EHRAT RGP LR REBIM RS (A, FRE 5. MRP B¢
BB #RERUFISAT. (456(457) WHLEMMERE, TATBBE T LI RAF. 155
g BN R8T, F5E b, ERRREBERUL, 1% 1F A2 5 AE 7 1 R 4 45 A5
(] JIT 38 )3 A5 AHANE AP0 W5 AR P~ IR BT g SR . 34K fRFFTIT I 40
DA KA PR AR A7 e T L 55 H AR ARG o % P T KIS 77 i B RS S8R DA S H AR e 4 i
AFBRATTHIGR (I FA TG () HIRE . DRI, 78 SRAT RS AR 8 IMHL S I, FRATT A 250/ N O A AR
HES I LA = 2 R H bR o FRATIAS N A DS A J5 A AR LU AR e F0 5y T8 B, i —



AN RDBr BRI IS

FEA Y BATTIR T I % SRAMCEE S NI, AT DU S oRaBE G 1) A AN L SR8 . —
FEUE SFC IBAT BTN IR, A ™ REFE IR A O s AT N Baln e L dir . H ARG
IEE L 42 T 7 e A5 P PR 2 8 0 I TR A3 S 7 e il 8 PO o B 8 o 6™ RE A1 ) L ARt 2

il

1. RERIERGEA . P, FR=HEnT T BT RI B, i R S HEPEE T H T
BITERI B . T Al DOl I X AR B = e 5 7 R 2= BN EL . AR, & — M i
JEFIEFE M T, BrDAUE TR IR kA28 (o, A 8K,

2. BEHR TAER 6B . filln, JERATH TR TR . B AR TR LS
FINHEY, T o] X R 7 v S0 L SR FE RS /N (R o 3 R IRATIAE X R it R 49
Ak, LR R KT ar vk RIMEH .« e 558 T == ihg M IV G T e A
(1) % & A PERAHHIA o

3. BEAB R AR AT A9ECE . TRRIMINPER 5 — SRR IEK TAEH, B, MU
(N EIR RPN

4, BEILRE K, BT AR, PeRenr DUasat i TAZH Cr, AT 1 HAD
A TR, s RIS T e m. E2 LT, B EN G AT DUk 5o Al A i
WLAs ek AR = e, T REt R BEIE IR A2 1L .

5. RSN T . 4ERE L) BRSO ARG — R R, R AN KT Z AN
YEME B S A —F Al BEARIR DL T, B T 2 /030 75 RS M gy (I i (AR T A
A, 2

W] e fe g ) e, X e Bl AR DL LU RO (1) 7 sUSCR A RO ™ g BRI A — Ak
¥t HAE# Bk (Shifts must be added whole and only infrequently removed). K4 T2/
MBS N BRI INPED AR R (i, —RECER) . ksl TSR = he )
ERFEZ BT T NBREAKE A T AR 2 18ty . (457/458) SN ANYs /> I i 175 ZE 5 IR0
Sofb g FH, AR BRAR TIXANIERE I . AN [F) ] e 23 SR g /s s R/ R K B (R AR bk
BERERT, T AR 77k R A% AP T )38 70 75 SR AR B M o teah, R 3 ) 5 FIEAR
BRI, LA A AR AT e AR

R RERR T R B, AT, BOHARTVE, fe D RS VUG R R AR L) . Ak
TR B RSB 5 i I = 4k (W EORAE Bt IR ™ RSk . B HEl CONWIP &%
BEAH A E (W ZR IR B 1) 7 2 o TRAT PR e — RS RE IR I 5™ B ) S FAX M A S PRI 7 45
P55 AR, AR RGHAS G 5C G vo AL Bl 75 SR 1K A7 TR W

14.2.2 $RFMKI

55 R TR ERAT R P R R S AR TS, W R L. AE S L T Sk
K] ) 2E s = i BB 2 2l SV ARER T P R I i R . XA R
BEAE ™ 2k F IOWIPHE VAT A8 A A 2, Wi 14.2 iR

AR, R AE CRAE BN R B LUAS il ST AP A R ARSI R T EL, A1 R MO TR A 1 R e AR Pl
WIS B . BTEL, SN AT REZAT I, (HAAZITREZ
LK, HRPGRT 2 et e uspritdm.
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— — kit

WIP
K 14.2 375 &K FAE A WIP 3069 7 4

FEFITAA ) AT A05 [RRE () % 2 0 T B PR A 7] DA 2 T ST o6 1 7 109 A e 1
=gk, AR R X SERR MRS R N, A TR IERE S . EIEFME DL T,
BN T P= R SO BRI M €, WM.l SFC BLERGS THRERIDGHE . 7= ISR
R EERE, TR A B AR SRS AS SRe ful A ) =R R BERE . IX B “ e siab 7
(17 AR L R G ia AT RAF, ARG 0 ILEAT 1S

ANERSAE S FAT 2 HE, ALK 2R A H3E I BB 88 A7 5 0ol RS
o JRINAET, R HIE AT = dh PRI k. 49t , — R S AL
BOTREA T — M S AT, (458]459) X fAES EMA “EERL 7, i HARER T A Al
Ho FMZAEEE 10.9 BoRIIXFIEBIMAT A, AT IENLEE 2 2778 A (IS, HLas 4 2
77 BOIRIET, ALAS 3 W™= i A R B 4% 50-50 414 N RS .

L7 RGEE RS AR AN E R . B, & 143 SR T AN LR T R
PREE RS, HLAS 3 AL A PRSI 5 B . JElth, 75 B RISk
Treih A i, B, XA RGNS T DR = S S A . Ak, R4
ES 7 0a R 8 S T S VA 1 W EU S A= L NS A O i Pl |

1.5

Jo-Jo-

K 143 A EFHRGIEL
IR THE R SFC BRI B P 4% B R

1. A& R 5 T & 3. BT W™ 2 BB A8 (7 e oy 1 st



CBI, A AR IAA R Al 7 BN O3 AT DUR AR TAURAS, JFAE25 18 G A i 7 i
JUP R REEATIM 2 CR, B s VAR ERPZE ) o SRl 2 — 2 WA RS 10
PRE, BATHOT OB 45 TR R AF AL B, SR TRIRAS R AR Y SFC BEHORA XA
PeFh

2. FRICT AR, SV LG R G RISUIR I sl 2 sl b 32 JUAR R R ks Clun,
A R BERIRE ™ Be T SR LR AN RER D), FATE 2 BEfe T3l st fln, 3K
AT DU i A0 L Tl A K T = B, DR E AR FF S I AN 2 BRI HY 5 SR B AR AR
IR AR~ REAR B Tl IXREMOR A B . i AR AR = 4 o0 o Bt Bl
Bl 14.3 H R 2l OB 88— S AU0NIPLES 3 Skl (s e Lol 3 2 2 AL s R AL
SRR ) o XA A H TG AL TV AR BORAT, SRR K28/ T, T
PRI R BRI 5 T B

JUE TR RERAT A (1453 2 LIRS AN v, AR B 2 R R A S A 5 B R PR AH DG IR AR o 2
PR B T L L) R R R AT, IO AR E IR o 0 IX I LI AT e 2, HAE B AR )
PEV I DL RARER . XA B RAG TRATTRY. B 2 0= G L 2L T IX R BRARIR S B3
BN S BN 7o A SR FRATIE R A RS, 1 e SOnT DAIE AN B R = Bk T
i, ARG et A % 18 . W AAH EAE = 2 et 73 R R I EATRE R A, T
KEAEFIIST. (459/460)

WA, WS P RE A LA T BN 1) VBRI R IR —Ee i K I i G E Ak
S WU RIFIETT, TR VE 2 SN R L AR I TR RS A, A I R L
SCILECRI S . XFr T N2 ELES OO R T RS A, a5 e 3 I A
Wickham Skinner (1974), UFH AEBERYT (focusd factory) #H221)—4r. HER )
BEMEEM A E, T KB — /Nl Fitl B AR o, BOm RS GE T—AS D aHE N
(= ity R BE AT WA B 5 =R v s RN, s A v R JE G 5 A
K IMIRJE 4T A2 ) B S s o X, SR it T 2L 2 At .

14.2. 3 HEHIREEE
=, RATCE R TR TR 8 5 55 T B BRI R 4 . FRAT

W IR 43 W [T IS TR 4 B4R 4, RN P SRRl o E LAt 4 5t vy B2 S0 o

FEH, AR R T) N B i s 23, AT 3 s B4 A N B I I

FEHIBEE (span of control) J81JE 24 H BRI BN 8 i 8oE . — Mok, AHHE
TS FEAE 10 NAids . TN 2 13X/ N I - 8 vl e 7 ZErp 48 20 g i (e, 1
JEEIN Z 2RI LA R T, 10 WANGE MBS AR, Sidr) 24 i H
PR YR R T TR R AR ER, T LR B 2 S R 1 BRI R L, 4
)95 BLIXASARTE AR HUR N &8 1 .

B, ERIEEEA (PCB) ISR, B M er4i k2 —kma T2, Mzl
FOARBUIT AT R B T2, 555, Rl PR T 2EOR . W& MR A H . &2
A0 KB BUBR R () e Atb A 3, 1 BRI — IR — A DG 2o s & F A Bh ik iz | i
A2E ) N T G o IXS8 25, B BB e, (A2 A N 2k R R R R TR AN
] [ 2 B

PR AR, DS R R LAl T % 1S, #85 SFC BEHR I 85 FAH G .
B Fr= 2R i 26k, S 180 il A AR = R R A2 AR Z 4040 R, it 4 AT

© R BRI N RE AR B ECE L R I A TS 4, NI T P A I I o 6 AP
L DFVP I SR I LE B AR B PR AL, I FRATTAEAAS  — ELSR Y o
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TSR R S . AR R Z AN, ATREREN D T — Bl h, mRMAE
PRST L& E0 20 K OF B, BERT 4R MIEAT L) S8 T8 L) A4 LRINIRTD. 1Tk,
FES PRI RS, R R PCVE R SR R SO o & A2 ™ e B SFC
BEHBL AL A EoR AR

F/bHh, SFC BEHLA A YR BT Tl Lol il 24T A LAF . Wi SFC BEHiL RETIR %
AT RRE AR L 7, UM AR AR e BT A v R A 135 3. (460/461)
PREAE T H H R 3 RIFR AL T e R B AR SRR IR AR B P R R 5
Wi 14.1 FUH Y SFC BERIGIRE. T WIS 1S, W AR S AN ) A B ot 2 ) it
SEFUREAT AT A R, A AR R T A, S RSO Ik B BE L RO
TEXEELAEN, AR SFC 5 i #5 i [l 4

14.3 CONWIP 444

WAL TR T I, JIT VR AT N R4 e 35 FovB A v e g, A8 AL “ AT — 4%
BAFINRAS, G W LATE ==+ 15 734 N2 E” (Schonberger 1990, p.308). (FAT 4 % &
PR RNE B HNE, & — D RGISAT RSP AR SRS S . Sl MAEE R 2N
WA IS SCIT” W7 “SEH 3 SCIT” IERALE, #ABEA AN
SRS 7 % 10AE TIX— i, BATIFUERFTREN SFC 45MIIMPRiE . A4 T 5%
fET S P REE, RIVE IR Jig AT A B, HER S N T B AR I R T 1) .
TATTREVERT IR R A 8, BT 1A B X 1L (1 e [l 8 4y 15 3 S A L A B T 5 36 B R0 T K
SFC FHR 7R 44 (mix-and-match) HZ4H 1.

14. 3.1 EHii CONWIP

IS KA, B W] B I PR R R 2 L BRI o TR T AR Ak
S, UMRHR S TR, X ANBU R IS RS A T, I HLEA CONWIP /AR (3L
FRBCRL e ORI, DUARREFE LR TR WIP 4 e ) BAE SFC Btz T [ i

1. B& BT 1) TS AR NP H . s b, W R TR 5 IR W2
S AN I ) LIS MENY. (i, 2 S 4R m)),  FRATDE o) LRI AT 1 A SR A FH ik
fit CONWIP. #X1M, IR EE &AM ER Cr, I TATSS il BRIE N T2 TR ), Al
AN REAE 4 A R e, TR LI AL BT VLA L SRl CONWIP £,

2. An TEFIA) £ R B WA 1 TATAE AN I T A Ca kb BT 75 (R I TR AU 25 o X R R
FURFLE M. R, BT ESE W (B, S T IARALE D .

3. BA B A AT 1) MORAN N T AT 25 38 i e 1) I ) AN 23 R ZU 52 0 AT 55 7 A1 1
A

4. B R AEBNN TARS AT 0 B . A G FHE USSR CONWIP SKik
MNAHRELR . (4611462)

YRR WIP PSR A 5 (0 7 v T Rl B ) R ki 2 2%, Wl 14.4 o, JM
B FRAER 2 I6IA S, (HALEA I CONWIP K F I BN =2k . KAl LU Alati . 4
JEEERIFRSE, sE R AR . R BTGB AR, BTLCEA TR AR
Gy o BAVENV AR R B2k, R WsEE SRR CENTERA I TATSA [ 3 1
g PR TR AR B BRI 45 00, 7 2P i) WIP B ORFFE E T CONWIP - 8 H BOE 1Ko



CONWIP FFr

Kl 14.4 18 F K &5 CONWIP 7= 4,
RIMEZE XN 2 REeH, WA B SFC [l

1. AEL3ER 1T CONWIP R A E =5 B, P2 & B alifE b 0 75 2 5 AN R
RORIERHBN =L TAE5 . X 2HF 5HRE (sequencing and scheduling) #1155,
n] Bess R ) i A2 (EDDD R Colt TG4 Ay Tm) I BOE ) B3 A% 1 et Ak
B (FERIAAN I TR AR LSRN 220 —HIB R, VRN RER v] DU i 2 Fp oy X
B gin it o B SRR — IR A S RS . — H I Y CONWIP R Fr, A i
BHMIER R — AN AT 55 3 N2k o A7 L8 B 1) B 75 22 RS 175 BV B 38 2 7R 7 v, il
SR AIL G FE B Sk 1 ]

2. FEEN. —fcHh, PR CYOREREE et . EEWAE, BT AR B LG
2L TEMETE, I TARS RS EA T BNT ST~ 26. (T CONWIP sl fREFr™
A LRSI 28T, IXAEAR A 2wl RE 00 N AT 25— 2 A H5 IS L AT MV B3R 1)
I 5. AR, W CONWIP f=4IRK, Ffa i TARS 2 Mg e 2k T R
PATTER A JR AR w5 T 7 4 (1) AR 22 1T 2 AR o 3k %) e s P 5 98 Ml 7R ze AN 2 56 FH s A,
FAGH . A T RS R B /ME, IR D E I RV IR K LS 0 H A STRFR Y
#B#ism (passing points). S =2 I ZE vl B PEAE R, LT CONWIP FRELZ (],
FEAS L “Ina” InTATSS vl DUBE R “H38 7 BN TATS5 o Tk POXRE ) — N2 U f i )
UENE, WRAMSTEER Chot list), MR B MEE—/ NI TAES: WREA, B
H YRGS A o SRR S b e e I A 8, A4S RS (S LAY
TR0 AT 55 T I B 5 7= 2 AR5 by o W R VE 2 M6 T H ARV G IR ek, =2
AR BPEE “ Pl ” Cchurn) 1] BB A3 ARH RIZY, FHAE 0 7= 64T A AL 19 AN T e . (462(463)

3. FR#&E. HTHUMERHE, CONWIP P74 [ SFC Bl AZ0 ¥ 5 — NG FE ) WIP
KV WA+ =T W, B8 R A BEAN ST (o, SRR, A5
VMV BIRSEI KAz o AR A O )77 48 3t CONWIP, ) BRI 5 vk 24 R i 3 1)
SEAE I e AR 3L WIP [P 50K frHeAeuE o, MRS Tl g R A BN W 2R e — Tl Ak i
BAF 5 F oKz A A, ER R B A 206 7= RO R i Jr LA 4 S o o A 2
FAFIACRE, AR R i R B e () BRARAL (A B2 803 ) o SRAE A K 46
L5 CONWIP, A B kRl BB G2, TT47 (feasible) W JEMIRIE] CT LLAAL T

s R L TSRS WIP. (RIS ERE, 8 WIP AT

WIP = CTxer



MRS~ HEE T ) PR CT JLIE AT, X475 3 A B WIP KV, — 2

AN ANBERL TR UL TSI 8], A UPRHRAG BT (0 WP, IS 850 HE T B

4. F R R WERFR A HOEANR T S A MR B B K, 4% I FF CONWIP HpiX fig
PAT RUF. BRI, AR BAHOAE K CONWIP BORHEIFTETE . B 14.5 BoR T —Fhikf
I, stz Ja f— G M IEL ) — IR KA A R AL, S EOmSsZ R A L.
ERARM LS USRS 2, e B Ja Ry b (AR, AR L TSR =
DTS IR IE A — R R 2 AT F R AR (card deficit) 173, [ S N —2L
17 CONWIP KA N AL S5 o XA HOIT 46 TAF . — ERBAA i i vk, JeAT1Im]
F CONWIP #EN, JF R AVFA R A Bkt AR R BN AR 55K B W -2, WIP R
(1% 21 H AR K- o X I 3 10 53— Aol R it 2 ARSI AN S 2 R L, 4019 4E 14.4.2 11HE

TR TH A

_Z}F_*..]_@ﬂ. ]

Tl R L

Kl 14.5 £#EH T CONWIP F A &

5. RAMEL, FATESR TFHEH T CONWIP [ —Fhifab i, & ReAERS DvrmT i 158
TR B, i FEA ] R e T R T R, BRI R L RIS 2 . Rk
FAF IR T, A B ER IR S —— 3 BB R B3 AR R T AT 5%
SERAAT, AT EA AT TAR S A G i . RIS BR 2k (1) MPS AT R, X6
THEZHERBEREMHN L 2 FE, MRMNesmEaEr M RELEDO

(work-ahead window).

B4, 18k CONWIP HLHHFRZAL I, ARIZ T — AN TAE 435 5 X HAEA n B (provieded that
it is within n weeks of its due date), FATKEHAIN"E. (463]464) e XA FRHI n 12
CONWIP BeitH iy —N e hninl @, 555 =& b g R 45 (frozen zones). I Ft (time
fences) SFMEZE VMG . AL TAT ARG 2 IR AT 5 AN TR AR S S, i DAk
AL A VF CONWIP X HAEAT RN b TR &N A (BRI BRI N 50 I AR 5545 5647
PNV BRI RS, IR P TR Re 788l . WARME, &3 R 56 AT VE b SRl (1) 3 B 2
TG A B .

14.3.2 EREX CONWIP =4k

B A T FE Al CONWIP SEHEFT & I Z 4T (TEE L. ZEAZ N T a], JoH] e fh
BEI IR DL e 22k ), BATTT BE AN Ay B 1. 4% CONWIP R RIZATIX 4677 2o JR A AE
Ty PR AT TA PR 2 B TR B . — AR SEBL 2, il WIP ZEh
B 25 LA I CONWIP A INEAFZ ] o A ANFPRER (1) WIP K ORFFAE X B T E (. A
Z IR D pP ORFFHE AL WS 1K) WIP, A3 PR AE LL & H AT REIS AT T AN A 520 CPHZEBRULEO -
RFE o) TANFI R 22 B BUANR] (R0 B o IR 22 i SRR A0S D WP A 9IS TR B4 1 280,
H1E 2 18 B FLAR TG PRI SR I AN A (B -

K 14.6 Bon T4 LI CONWIP 73530, MK EE A —1> CONWIP



B BKG 25AS LR —4 CONWIP i, =BG — Mg, WA TuiEL—AFF
M, ST HRERRG . ERFE X L, JEA CONWIP FIE LS T CONWIP (1) SFC 45
PSS . Srfif 1Y) CONWIP SRR 2, & IAT it I B bR . anFRAT e 28 -T2 1 i)
W, BT XS Lz WA ) e s, I HAE WIP KPR AR 1 B i BE AL 2540
T2 [MIE . A, BRAZETEREN WIP /KPIRZE, 75 SLiif] 5iis 1t al
CONWIP 5 4%, iy, 7EueE R4y 2 /b CONWIP FREE SR~ 2RI, 6 T 2% [ ROR M5 s
FEE (AR, 3422 2% 1 53 e e/ R R A

@ conwer

1% To\yTo\ Jo\/ O/

£ CONWIP

15\ U0V 1\ To\
315\ 30\ /30\ 35\ 30\

ik \ [/ "\ L3
:I—O [k g r o k= Fr it

K 14.6 %Ix CONWIP 33

24> CONWIP FRESFE I e rfr, o — AN el AU AT INPRE TR Ao PSRBT, (1D
N TARSFHEAFR R ZE (20 I TARSS BT RS2t . Wk CONWIP R F 7E 30 %
FsmAIR AR T INTAESS, W= WIP 522ph WIP Z AURORFFEE . #ny, WRZEr WIP
IEBR R H B BB, WRZIRERREAE R WA NG pl iz 2 WIP RIS R Fr Z B DR 55 55 A
Wk 14.7 Bros ARG 1A 3D, SXFFHLEIS 38 B DR 21 e 5 A 2 ORf [RLD IR AR LS %
AT S o WERANE IS ARG MR I TAT S5 5 R R 7 BT %, AR R 1 3ERR R i 2%,
AT e T A IR, SRR AT WIP,

BRAE— IR W0 52 SONIRE, JRA T A SR e b o Bt ok, AT A e S AT RE bR
HuizAT (R, SEATARNED . i 14.7 R OIAEE 2 s, JATRISEDU i3 — BN AR 55 20T
e ——AE e Nl Gert 2 i——BURE R o 1Kt n] LAE By g s ik WIP I3k 5
PREAS AL WIP L RRETE M OL T, (IR RIS T REMIER . (464(465) 4R T, Xl
WA MU WIP AU GRS, (BT 5 8™ A U B D, AT T T LR
FRIFRIAE TG WIP AN K. FIFERE e A, WKHIRE, BT CONWIP M %
LA RE IR ARIEAT, #REE TIHAE R .
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Kl 14.7 £32695 4% 49 CONWIP 3#3%

14.3.3 £EHERE

NI A TETE & G LA T B8N L ——A I IR R = W e 2 i B o I T —
—RARE R R T, AR A Y — e fR R 2 A AR AT RE S, N, HEA AR S
LA B PR 0 AS ) 1007 ot T 75 22, (LB 2R P LAt 35 A3 AN [ K B D) 2 1 5 TR A PRI T ok 20
PSR BR R IR AN 0 E%%&%Wﬁﬁi%%%ﬁ%%l43%%%om%nﬁﬁﬁﬁ%
WeVr 2 I, AR Y S

%%ﬁﬁﬁamwmﬁ%mr%ﬁ%MQﬁEm FEHIARTF A%, 2B ATT 0

E%%ﬁA%%&*ﬁFMIE%&ﬁW&OW%Aimﬁﬁfamwmﬂ%W$,wm
HOXAN P 1 F RS SR E NI TAR 25 1) “ S5 AR a] 7. (465|466 £ 1 (e REHE ) A& 56
ARG (FISFO), JRIKEHr 3 R G0N TAT 5535 77 26 10 B 1A %6 3 11 3 75 =K (R 1) 1
WM FISFO AT LUK A 7= AT SR B e K

B AR S S R YR R W) T B RN AT A5 ATV, DA 0 B L fR R U 2 i
552 JG (843 43 XIS [ CONWIP BRI, Wil 14.8 TR« 1M K2 T 6 7= 5k AL
B SRR ER, BT — AN AILTE . IXFERLAE AL TRRAL =2 T N EIE SR ik A,
PLI AR RN AR 77 3R R o S8 S5 I 1) B K IR N CAT S5 AT AR Mb (B AR E NI 2 v
HFAEMRED, e P S YR N TS S T R FH BN TR 5. iR e sk
) (1) D) 450 5 EEATLAR AR, D25 I )4 2 HT I 224 0 1 2 s 75 B2 B I v )

r‘f .Y & \\
Y—wax y B A

“x\‘ /,,.zf
W ) \ /Ty )\
S - A f.-’

T
—_—— - -

() conwrss oy N RN

Kl 14.8 f23k F 89 FRA 55X CONWIP R34

11



I RRUEARIE I T PO B AL o AR SRR T LUAH RS R A U D AT 2% B O A
CONWIP j=Zk ()it (a], (5 oAl 2 L i 5 it L3 st n 5 7 IR T, —
27 ER IR R RE 23 H R 2R T LA = 26 PRI A7 1O o — ol 8 A A 26 A ABE 2R SR I 3K b 1 T 1) 155
HITESE, TSR R, B, BOER T4 A B P4 CONWIP f= 4k 7y = — Ak
NS, iR A R 60%1I A, % B FIH 40%M0 ] . SR EFRATAT LLE % A fE =
BEIR N TR TAIER LL 0.6 SRF R ZHIRAFEN 60% IS [ 2515 Ao Rlth, FATTK K B 76 3L
TERVEAL I 0 TR B BL 0.4 Skt iR B RS Stk AT AL B

H T FEBAVEAN — e IR AT, BOE B 14.8 IR S B TR TR LR A BN AT
SRR — 1, TR EREE B AN — 1. WAL 60% 0N TAT 45k H kR A, 40%
K E L B, AR A BT E OH AR D §He

1x0.6
1x0.64+2x0.4
Rk, $#ANF B BN LA 1 - 0.4286 = 0.5714. 42.86%X M IRAG LA W it 5 & ) =T
A% Cavailbility) . (466/467) ‘©5 30T, A THIEXNT A (AN 42.86% K Tl 2 v FH ¥ o i,
MR A B TR, N 1A/ (BT 5 B 055, HlFRRER] 1X
0.4286 11//NF o XN LI A2 XA R PEIEL, 1/0.4286 = 2.33 /Nif/A . SRR, hn T
—fF B [FFI I ] 4

=0.4286

2
0.5714
FEICEBEURAL R ALK LYK T AN LIS 18], 5en] DAZE AT I R R 2k AL B P58 200 i
(] CONWIP =2k, 98K, R P Zc 2 (1 25l 20 sl , N AT 55 it I T Agt 2 £ Ak i
BERITTME ) bR 2. R ARIS CONWIP F=2k ip b B A 45 AR 8l (i,
WA, LRI O W B R) o Wt A ATXRE ORISR B e AT, BATTREAS
FRANFRIN— AR 0 T8 TR BORAMEBS K AR B T -

=3.50 /A

14.3.4 BERi&

BATIAE TR I 2% P8 =2 A7 2 7= SRS B, TRaa A LAl CONWIP fr it i B ¥ 4%
o BATIIRAR BN G e — 5 T Rk e, TRAEILER, (HILAE FVFAa Sl 22 5 0 LI a) DA &
P AT [R] FT AT P B (AN IR = i i o AEIX e AT, L GRFE =26 rh 1R A s ke [ a2
CONWIP A% H ] WIP KPS TAEE T o JRINAE T, Fogk i S8 mT fg t T A= o
A 22 [ 2 S M AR A LR o 3K IR B 75 R 4 WIP SR v P g

—FRE A B WIP 2 5 I (N T ) e X RO A A, W R S SAL =
A TR B /NN o B 75 2PN, AR Y — 4 B BT~ e FRATT SR VPR A EN (MR
WAV BUR B FJE R —) 0 FUESHSIAT B X 7 i AL A AR BRI PR L ik T8
FROMS Az og . FIMMBE P T AR (B, AR S S8 IR, 4
AP Re TR #E (capacity-adjusted) [ WIP K-t 5 4% . BATTnT DA B AT HLAs b 1 5
INCEEE . R0, XA R WIP AT SRR E I RS i, DARME 5 S A% 1A
ke A, WA S BN T T AN K, X R E S WIP [ SR B Hh B
AN

WA WIP [ TH AT A2 4™ RE TR BE AR AESE, TR IXAF (R 15 S L a4 ) WIP ZK-F- 5t
AFERAME T o SHEE I HZRR R KRB TATLS AR R 24, AW B RE0k
Wi WIP /KF-. & 14.9 Bor T —Fi i - CONWIP #4188 (CONWIP controller), ‘& j&—
A HRL T2 RN 2R 2 (T SN LA Rk I (LAND o HEEHL I I 25 1) WIP K, IF4E
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EVEIH AR ACE LU BB RS (o, SRR R KT B E 2 AR 20 o R AR A BLET,

BN T A AR s 5 B RRL S & 1R — AN ARSS (I kLS S
5 BB R AL, IEHORE 2. (467)468) X IXBUEH B 8O A FHIBGE % T
Hes S ANIL = REWHEN WIP Ko TEF=ERIA R, I TATS 1R T i 5 ok I WIP
ACEr 2. BIANE,  Banre H AR R B BT A R, R RR B RS L i sk

ek R 1

Be St

JERAT LAN
Bg

PC PC

i ]—O }O :’_O R

..-F.

K 14.9 1£ ] & F12 5 2745 CONWIP = &

rrE A i ———m T T T m e
(@ €l x> 2 | 4 . -
\/—1}O0—10— 1O —"\_/\
1
reEEBI |
(i) AE; :I]J lZI " 3 / ]{;?
\/—~30 . Jo—J0—30 ﬁu L
\Jomm Mol RRi e b
Kl 14.10 ¥ B 44249 CONWIP 3%

14.3.5 CONWIP ZEfip 2k
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PAETATHS CONWIP Mt &9 JE B RLRCAE I R S &1 14.10 L T P4 il ™ e it
g TERRBCARML I () B T . BRI RT 2R R A (0 —NELERIR B K B 10— N1
PN LA S5 %, el A RETTAR . P4 hid ™ et WIP JK-FREE, E0A— @A
CONWIP Fhigg 2t B3/, —EES (W, CONWIP |7y siH1{55) #ifil
RBRG P RREAT — VORI B UG ERE T FISFO PRI, RN 71t 5 $0RH 31
—H

T B R T 1) 56 AN A i i P TBCHE TE 45 R — IR B I 44 (Notice that assembly
completions need not trigger releases of subcomponents destined for the same assembly ). 414%™
28 A [ WIP KP4 9 1, 7748 B (1 WIP KT 18 £, WU R — UL o I B BRI T
Pk A KR NILETT AR 9 WRBERL 2 G FH A, F=2k B K AE 18 IRZ G B (468]469) #5772k
B RN TSR b A K, IEFAP 2 ATAT . — ok, B 2o ZHRORK WIP CHI,
HI T AR E . E WIP MEVIK-P 75 2450 sFisife, HE LA 22K WIP G
W75 LEIREE0 22 ILER, BRLAEIX A WIP 2K MR 2 R i .

N T BRI R G T AT B8 S IE I WIP JKF, % IEKE 14.10 45 H s . 2

BN RGHIMBUL 2 A HINLES 3o #iT, HICEFRZ r,= 0.25 PN o DR IA TR E W

SR TAC PR 4 13 = e A0k B, I RT DI A M FH S - B s b (I 2 WIP 2. BRAR (R,
SEAfiE) 1L R WIP K75k 3

Wi =T =1(2+1+4+1)=5=2

Wl =nT) =1(3+3+2+3+1)=2=3

KA = e AR, SEBRI AR AR AR B, T EL WIP KPR Z R EATR. BARR
Z /b, QT B Aa £ K.
B oL i e B S B i ZE 15 T (practical worst case) P22k, FATInT LB L &€

RKIEAXEET 097, , tHEAFRNH 7 HAETIRIUE R 90%)7T # K WIP /KT o

(4]

—— v, =097,
W,+w-1 ’ ’
_ %  _o09

W,+w-1

0=090W, +w-1)

©=9W, -9 =9(W, 1)
W WA LR

o' =9(2-1)=9

w” =9(3-1)=18
BRAE =2t mE ARSI, A NIXAS WIP KPR LMER— AN GBI AL, 25 TR T AW
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(TR R R o G SR BT A AL PR Tk ] 06 b S o e 22 1% T (R AR By /s (R, AT T AR e R
T, WFEERRELL/INT LIRE T WIP K P R084T - WHR A L8814 00 T[R4 5K b
W ZEE AR S R (BRI, H A A R s e A5 R R, AR RO T—), I 2L L
IR TR WIP KPR S — AN G B P i e

14. 4 HHXHH

FATHE CONWIP 1E 4 T % FE 1) SFC ~- 5 Bk o e S5 1l Tl iy, 3 A2 g i) o
DRI, B =J o3 PR B AR i R A A e AN I A, sl LAt v e =21 W SR B 47 1 530, CONWIP
BTN RAF . A NER . W IR THE R e o ko 24 CONWIP BRI
XA, BATTAT LA AL SR IZ AT CONWIP (TR K. Al —se b B i
SFC i, ANgEfir 4 CONWIP, LU R AT JLFI Al gtk . (469/470)

14.4.1 FER

IEFRATCRTEE RN, BTN I CONWIP 348K (1) —Fobi i 1 s——HF N IR IR h
NAH—EPE . FrLAE CONWIP #u# Gk, FHRUUE CONWIP [ —FReikig g . R,
KEF PP HER RGN B ERAE—F 5] CONWIP FRER Iy — 4l 2k . R, T IR RE T
1 CONWIP M{EBMI—FE. AL INEE PN, XA X AUAOETE X2 L1
BRI CONWIP BARFAEH VIR . EZ 8, AT RER CR T A%
CONWIP (£ Tuiifig).

B LL CONWIP £ T PRI (R H:

1. G (e et Tl Ly Tl b, A6 AR AT REXEAE 10k 2 [aA7 S A IE . RV
A AL HEEIRK %, BRI AL RILT Ashik.

2. WRAEREA T 2RI 2, B AR B T &l 14.8 ProsIpLbl,  EAN R %
22 1) 7r F BT

SR, BACARAT W N R AR e

1. 'E L CONWIP £27%, 75 Z 2 1) WIP ARG . (ORI, [z Hr X R 400 WIP
HPAES AU, BCERIY WIP /KPANTT 08 RGBT RIEFIMRTBOE, B UK IR 24
(R TR K 22 HR AR SETtAN At 32 SRS )

2. BRI 2R, BRAC T D SEAT AR, 6k TN R 7 5% it
THMREIE ).

3. $ g 2RI (product-specific) R B RS & T uli db#f 42 /b A7 2okl 11— AN Anife
A, A T Lui e R 2 e MITFEN . XX TRHS R 2 1 RSk AV SERr .

4. EARIENZWH " MG (BRARKERER WIP IEARSD, JRE T4 052K
R EE A B B RS T WIP 45 .

5. e E L ASE TR C AR SR IEA DTS bR . 224 WIP AEAKIN ] CRI,
PR OCLT HUHIAD 45 CH, 22 A RGEAMNIX R ——F MR 7 UG 5 250t )5 ) i
81 RS 7 B A 3 B e 1 R T WIP [

HIT P o AR DR e s 2% BERI I g R 6 AR R A 1) e s e 4 AR o St 3
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R B A T4 Ay R R DRt nT DLdE A iR R 4% 2 ER9F /- (routing-specific
card, EFRERZA HINFE R S4ENFREE (work backlog) KiK. B 14.11 ERASH i
R A XN LB R ARG, (470[471) MbrdE7E 38 M 5977 £ Coutbound stock
point) RIS, A RBAEREAE o B A AR R G b b HE R R HE R AT ST
PEMEAR s e o R A — T KR R BLERUR S b, S S e = b o SO $4i%
LRy IRIG O N T4 i 2R 0D R RSO RO A T 2 RS R4

s AN IR
[A] C2fsp D

— = -

G;ﬁﬂﬁqﬁlg\

FEERBIN LR
[E] (A 3

3 2 3 ],_O
\_‘/‘—F}O —F}O—F}O—F]‘O—F\://' 1.

-

T e o —

\_/2m¢ M RME e PR

K 1411 H H3h 5 0kt F i Aotk L AR 89 B AR

A BRI LA 1, BRI RIE & T A V2 BRI BRI R S0, i nle
FIS L7 i R S B I RS R 10 I SR IRATTEDRE ™ 2 73 RN VF 2 CONWIP PR SK B ] 5
MR I B, W — B ER PO A S BE SRS A, IR SR i B
MIARIL BRI B, W XA A el © 2800 Z 3R T T 1 &l

I3 7, WR AR 2 DA 3L RO FUB S i T RS O IR, X B A
AEN N EGINERIEZ AN XA RGAR AT He/E CONWIP T B i NI Rcis AT, I
7S T RS L A S DA AT RE L RIS O FR S, W S BRGSO, B AR A
AN SR

14. 4.2 R4 HE
CONWIP (BREMD FEHFE AL T ol G851 L 11 ) i

1. RS R EEFRERA UL, (bottleneck starvation). WKl 14.5 Fix, BAIAE R
VFER B BB BB AME X IE .

2. WIP /K PARFFE I 75 3R 5 1L i -F- 384t (premature release) » B HEAS TAFLE LA
HWHEATE, BT WIP 2] HFRK 2T, CONWIP 240 A] GEik A2 23 A sk
K2 DA kg — SN () i R T PR S (. — EUDN CAR S B8 AR XX TR AR BTl 7 75
KA S A AN ) . (471]472)

FATAT LU & IE CONWIP KA PLIX L 0] T, FEA PR Bt —FiL],  AOf s pg
SEATVENE, AR AR BT (g At 22 o FAT TN A I HER S S hy % (Goldratt and Fox 1986)
TR I4 A e 2B -48F (drum-buffer-rope, DBR) MHARMIIE, & m b i i v 3 H
DBR & —MHERE 7 vk R SFC ALl
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A TUA B T B i R EAb RL (pull-from-bottleneck, PFB) 6% TG, & 14.12 SR T
P IE A IX RN RS . 85 CONWIP [UANF Z ALZE T, WIP K FAE ST L A A )
R ERE R, AR JE B EVE ) . BT R AL AR Ul F SR, WIP
WS R IX TR HER . SR, RIAXEEHLas KR35 e WIP B HERL, A&l
FEOCH, MifE CONWIP F Ut E A A 8~ A R oSt 25 % . Bk, PFB {REF T
SRR E » T LA A 7= bR AN R el 1A — o AR 512 o T SRR S0 b = i 40 6 2R AR AL
WRL IR i M A s BATTRARIA =L PR frg) (R, {FFH L CONWIP), HJfg
TAT R A 2 5K

=
e ’e) —-}E@ — O = 1O
—e ki ——» [

K 14.12 —ASMHRFAL 35 2 4%

Wkl
Il I 1
R P B

P! P
| 1 | B -

R R
[ T RS
| N
|

H

oo R

|
!
|
!
!
|
|
!
3

K& 14.13 —A e T & 8] F ¢35 4%

14.12 iR 5 PFB J5 72 0] LLES 55 CONWIP AHOC RIS IL T ) 8, - 1A Refilt vk
R RBORH o R S S5 BRI, JRATTH WA P R IS AR Y A R 4 R
Waso AL LT, X IEM (HAE 8 (6 T L2
JMT) D T, SRR IE A KIS AL . Bilhn, BATTILEAT 5,000 2 AN A2k 1)
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T AR DETAR DI USRI R A AR T WIP. AR, FEIXLeRE Ol b FATAAE
P2 R ERR R R WIP K, 15 UPRERE TS AR A BUA A RIS 200 L AR S5 .

FHIEKE 14.13 FrosiItGIe, PU4g gt i) =44 al. PFB S i) H bR 2t in T4
G WIRETR, I AERETR B AT BIA A (B, S A 1IN TAR SR A di TR gz v, By 1k Bl
HUAR 55 RS LR D o

N TAEIAN TR, BOE

b= INTAESS i Pt (RSN I 8] o VE AN ] e (0 0 AR 55 i REAT 45 AN [R] 0 o0 T2
(], ) — 2% it e mP RO AN [ 72 i H 7T BEAT 25 AN R FRD D e 1)

L= I TAT S5 0B TR Ja BRI F- 20 I 8] o 3 R A I o) (S E 45 AR AR STt Y AL 11
Mo B R ZH A AL T, T4 5 ) eI I ] 7 24 S A 2 e 2
{EK LI TA] T HEAE AN [ ) % 2 22 TR X AR K

L= N TAESSAERENZ AT R G2 p S84 HORE 2 I ] o 200 i 8 2 @ i W, BT
TS5 22 K ORI 4]

DUAEBATTIE I 200 b, KT 5 LI AL 1l e BB A s 0 AR 55 1 7 51 st A2

CAERBAE RN 51, I TAESS 1 AR RS AT Ak Ch AR E IR
INTTISTRDD - IR B R E0R I TAE55 7 T T FR) I 1) 2

J—

Sh

i=1
9|

FRATTH H AR AR R S B B AR S5, AR S AR i A A L SR A 18] o i 312
it 2L, (I TR, BT AT LAAE

IN

j-1
2.0,
i=1

F BRSO TAT 45 jo (473|474) FTLL, B BRA DA I TATS

[ +L

J-1
> b—1-L (14.1)
i=1

FHAERAMEB R Z (TR T2 I EoRE, W] DAE RS RSAR IR E D, JF ORAEIN T A
S AR T B AR BAL S Ay L BAAL IR N R) o B2 L K BIREME B (B AL IR 2 35 e 3R,
SAE RIS B VRN P 1l T LAAR 2 B s DL E AR ML AR s 5 E (R P81

FERCBIURANF B Z A BERT 1 L, AN, UBORE 51T -5 4D B B L (R e B AN ] o 2

b PHHIRL IS, R 1 BRI TAT 4L L BN, BUORE (141 R R BB

X BB AR N A T A I BT MRP A AR S . JRRE T MRP 76 L] AR GRATIE
SEM A, SEPs I TR AT R AR RO, AR S i B e 77
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AR SR A, AR R B A AR B e b AT 55 AN S S I ] TR RS, XA
ARG RESAEHLE I (U LE R AL 1) WIP B2, Wiy, IXPPHLEIT WIP ERR, (HAYESF
I E E SR BB E AN E CONWIP.

P EHA (UPFBIZ S AT R 2k 2. 3 1 4 HRARS 1, JIANGE TR 1, UM EAZ IS
CHHA IR T TR AR 4 CONWIPIR B ks il LBk 2R 1 1 TR 7 RAH X e
JE, IXFEMOIAT R AR B A P AL S R 1 I A AN T S P I ] P B, U 3RAT T A
BB CONWIPZ AR RIS TAFESOR AT — @I R & 1 (i, —FD Z AR R I .
R, FATMATEIAE (1) B 1 IIWIPAKCHR TR HARE, A& (2) LA R E
RIIN T) BF  2 e R EOX PR DL B0k

14. 4.3 FiafEdizHl 5H=

REE TAF RS A AR R O 22 P, X — s T R L s b 5 HE e A
FERLEL 2 [ R E SR ZUEE R o WK O PP AR AR 1 T — LS R, I mT DA A&
WIP LFRER G EAT, FeMUIXAIE B R BB TN B4 IR 4k St il . e, Wi
LRI (= RETRSEIYD WIP ACPART HARE, 808 I TAT 558 J0HE & I B0 s %1 1) — 52 i
I H 2N, BBBOX AN I TAT 45 A SR 5 38 TR A DR Re i i 2 M R AR, X R ik
&[T CONWIP, G2k | TRk R ha B, WL 1) WIP /K AT g 25 B4 2
HFELLT, HE2RpEEhE.

VEZHERCAR Z T T LU Aoy 0 WIP _LRRBLR . FA B AE S+ s rhishe rg Ao
UF TS N IX A H (0 3 TAR SR (O HERE D ide . (4741475) n] FRA B REAL H] — S AT 4 2R
MUK, 41 MRP. MRP AR RN B AR MR . 5L Has AT i il st 44
XL RIBERAR S, BATAT LU WIP ZK V-3 i (1) s 2R FHZE R k), kT WIP 7K P ik e 11 i 2k
IIEBERL CBI— AR AR D o MRP 9 [8  $& 57 M 758 T A0 108 5 AN e o 3ok 5 )
56 WIP B, 1XFh SFC kR Dbl i) WIP #4E. MRP /AR i E WIP BRI
UF AR FLEAE MRP SCHR (Wight 19700 e, fH AR =S ik 20X A e gL sl R
i I,

14.5 £ BB

WA A1, SFC BiHLE T SEREAR ) H 5 (the SFC module is the point of contact
with the real-time evolution of the plant). PKitk, ‘&MY T AT A0 HARME . FATTH K
VR e B R R, DA TR E SR A S K AR ARG R . A LR )R]
REXT B A6 ) 12 R R T SR FRAT PR B 0 AR b TP — M A 7 R O 42 1 I i A 0
JERMIE R, A KGR T HAR T RIS OG5 - e 40

14.5.1 GEitredidEs

ERTI, FEA ) L FRAVE A RESC IR . WK 2k 4% CONWIP SRS 1T HATHf
(FIAEF= 280, A R AR R BRATTRE SRR (i, AE—Rek— IR SeEdi. W
BAVEIR BRI R, B4 ) B R AT J IR B R — AN I s . A VG TREEER IR
K, FRATATBES A AR L CBIR T MDD . 45 SFC Btk et 24 5 ™ B % 5 TR 1)

O Mgk 2 ik 3 LB, (BRI BRI X — . H B s
VEFHAZILF I, A BT ROEAT RAf . R, Ik G+ w416 if vl G p o i, st
i S R AN BOR VA T o R WA+ s,
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AR, PATVRR AT B8 T BT A I B YR B SR I LA 1S Bl R AT AN R

BT LU 2RL TG ih i R 2] (SPC) Ay AR K [R5 FH A 14 o 01 2 7 B ) A
TR SPC, FA 1K SFC Bidlerb xRl fr A geit = iEH (statistica throughput
control, STC). FA1H% & HJHIIN —4 CONWIP &L=, KEE STC His LR .
— A, (D JUNEEIERR R IE n] & FH DU /NI R v e e i), (2) 25—
PERIZE 9 CGE=FErTH e, (3D J&— 2B LR a CFEZSAE H ol HF ¥,

FRc RIS 20 0, IR NI Z) Ro SHTEAT O<t<<R [ (RIS %1 ¢, FAT 120 LA i 4
,f%‘/%\:

n, = [0, (I [ P~ 2R K 5% T BB 5, AT AE 22 LA™ RE T 4 (1) AT

S, = [0, eI 18] PN P R )3 ) AR

B, RIS, LR AR R, AR iy BT AR, W SR R s B B
() RAE VT B R A R EIVE R A A A2 T, m, ATRESS T RE. (475[476) LUK, A =2l
M TVRANBEEE, S, aTRe s A s b SR, A 7 S i 2 e g ARk

Ry ML HBGELENZ] R A58 Q 1Fo i S, - BINZert (B, HED W,

AT Sp=0- B 1414 2510 S, KPRl RS TE .

[ 6,000 =
14,000 —
12,000 —
140,000 =

8,000 p=

P )

6,000 —

/ — — U
/ — it

4,000 —

2000 -

0 l l ] J
(1 3 10 15 20

tfE) ConEtD

K 14.14 +Rley ZR7 284, S,
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HARIG UL, FATA RS bR & n, 7E[0, AN ALALSE TR & S, . MR T, mT
T NHIBENLARS, EKEAS R A R, FRATIORTE 2 I A A ek S TR R A
AR I A I Ta] ¢ s AL - S, 2k, DU EOR WX RS 2. 24>0, A DR T2

Hn,-S,<0, FAVEGETHE. R, n, 5, BIZEAE AL A L R ER IR A B ol i o) 7 ok

Z RGP I EAAE o DG, B R SR AR A LR 19 J2) A 6 RORA Bt R 69 7T ik
& (probability of being on schedule by the end of the regular time period), '€ fefa <AL HHY
R IEE Y/

B 14A b, FRAAE W] LA IES ATl vH AR TR BN P2 A R T, St
IR FTREME R AR AL WEBRPATIAEE, T M% 14A B9AACRE 1R

R B RIACE (B, n,-S, 0 P8O ANRFE R a0 WERANE T8 N R N7~ B (3%
PEREEEND P AARAEZE, FRid A u Mo, TSE X x

x:_w_zaa E (14.2)
R R

Forlt 2, FEbAE A R A B D(z, )= o £H5). B 14A MORUIBZ, 3 ¢ W ZIR0 K

ST (B, m,-S, =00, WHLEHIERRST a0 #n,-S,> (<) —x, WHEL B

Fig/h T (KT a.

FRATTAT DA AT B 0 B i e R . B 14,15 et R 2 fAS . CRILF)) SEHiE%
XTI x . (476/1477) EIHPIE 73 A B T 5% 25%. 50%- 75%LL K 95% A . 1X
ANMF B MECE A A A, R A REE, St 16 /hEE, SR H DR BoR 16

NP7 B 15,000 1F, 0=2,000 . E#E AT 6E, BIS, =0, /R, Q=
1 =15,0000 & 14.15 [¥] 25 H e i B2 U ELAOLRESE o 0T, 4 ¢ IR e F K- CHL,
n,-S,) IEMHRAE 75% M b, WEEARBEBBER AL 75%. A7 TIXAFMEE, FrEg A
GO RT UCRIBUGE it Cln, R TN R ZE 7. 35 n, - S, e 50% th e, B sl 1 .

tin,-S, FRET, Wanil, 75 ¢=12 MR 95% M4k, JUIIA )@ Aok AN T g, X a2
AR AR T
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4,000
514,
[
3,000 r—
S——
_—
I—____--
2,000 e
25%, — |
1.000 .
o ] N
g 50% T
. 0
1H| i —
i P L L
G 1,004 58 & -
-2 (MM} p—
._—--"'---I
-3,000 439 —
-t [
o, ()
o1 2 3 4 5 6 7 & 9 o 11 12 13 14 15 1&
Hfa] )i

Kl 14.15 =55 T =49 STC A

R 1415 P NT a=0.5 (IE (BI, x) BUEF. RS, b e dms i s
R =i, R IR I BRAT AT 50-50 AT B Pk B S o FL A ) HE EAE AR TILAE i
2 bo B, o= 0.25 M 2R A 78 H I 1) B 1) 06 25000 226 8 J 1R R AR P R AR IR
SEABGE BT Bt 20%, AFAE I [A] B (08 R S8R 1 — s v ULRUE [RIRE R o] REdE
JR DA RS2 A I B R e B ) G L, O SEIR e P i A e g 7

H = EOC TR ARG AR E TR AR Y, g B A RN R N B Rt
ARRIE . e sar i, AR ORI (14.2) ST TS0k AN 31 58 F0 R &R 2506 I 1)
dEf. B 14.16 BUR TEA Q= 14,000 AL, CAR T FXHE T 1 = 15,000 £F.

BRI 5, R IA TG TR sk s R (H, n,-S, =00, WU AT A3k 21 58 A mT
REPER T 50%. X KN FATE 200 BB B AR BRI - B2 N BT O<p, F
KRB AINAZ T LA — R 22, 545 n, - S, W IEAEIFRESEG I, it id, e AUk BN,
s AL, S TR I EBUEAT . AR T R, AR 2, X
I 5 B T AFE ¢ BYIR (I 1) BEP A% 7 S PR 2200, m, - S, il 2 A AT TG YU A 2]

SERFI AT REME . (477)478)
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-5,000
4,000 Lo b SN O — W O N N i liNg

L R11 1) S S e S e L e T

2,000

1,000 ? ? —
2501 | 5 B

0 o ! S TY S RS e

e ()

=1 HF

=2 (W}

=300

=4 (WM}

il 1 2 ; 4 é i) 7 ) ) 10 11 12 13 14 15 1a
WHE i)
K 14.16 = HAKT = 4869 STC B

14.15. 14.16 Z251f) STC BT LUARHE (14.2) FsLpr/ B84 (1, n) %

CONWIP P##f, CONWIP %528 it B L (LI 14.9) & R oniX Se & (1) H AR E
STC P AT LAAE T AT 4] 5 B 8 Y AL AR AN S s

STC WEAE n, RGSEMIEEAN 5T Ak B, 2% )2 o — 20 T, JATAAERE

RIIAR RARES = e, T mT LARER BT STC ERFR 7R 58 e A K vl e -

i, STC BEIXT 2 4B I OB BRI AT o i, 2 R AR TR (P 2%
HRR ™ 2T AERE R E IR STC o P74 BN DRI 1 25 M e (K E AR, g R A
PEARHIRE . AR 1 2 s sl T BN 7 4k 2 Vi Ja T e A, WA SRk mT T IN BY 24 4d - 2%
2 BUTHENE. SR T, FRATINV MBI ] STC 18], 7R D)5 5 2L 10 25 4 S I gk o ™= 42 2 )
(D) ERRIE:

14.5. 2 KEAF=gEIBER

bR T4 T AMEG ISR IGE B, A B ER RGOE N 4t A\ 25 SofbH R RE, gk
S50HRI5 578 031K RL R e e B AR o X SETR R I 1R DG R A5 & ARRHE A M BA7 T 1)
B[] =t AR R AR UE 22 o BT — Hal ik SFC Aok i f=4mt, prile e — N b
B & BEA

FEEE TR TR, ARBCRAT W] LA T 0 5 215 RIS 1] 3 58 e Rk 280 Can SR nT AT
W, AL BRI AR E AL o X T E MRS CLAEERUEHG,  RIAE A AR AL L
()2, SERISE IEAENYD, RN AT AR, DR A B A A S o RIS )7 R o AH S,
N AR T SE R 69 B 18] (time to make quota) WIRIEAIARHEZE , 1TIXANIE () ] fi6 LU s
A B A MO B G 2, SR e A o i RIS ) = s (R I (B FIAR T 22 (4771478) SEILIX M AL I 28
3 H1 Spearman &5 (1989) %5,
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H 5 RN 1 1 S B = S DR BE LB B 1 b U8y, A7 2P i 25 i St e 4 145 3
Xf W AKBUR - Re 28 Fa80TIHOR (M sk 13A) IEAFIE & o FATRT XM 7 VAR
a3k 25 ARy U DN T AR R PR FE

A M o 53 7 HE IR T 7 8 (R R (R AR R 22 o JX T AS R B ATT 30 8 A 26 T 4 28] £

. A Y, Jom BN =5 n AWML, 4(n) Jom 5 BN IR0 77 BE S n ASPH AT,
T(n) Fom8 n NTIHS, o 0B AEH L. IS 2(n) A0 T (n) o
fin)=a, +(1-a)iln-1)+F(n—1)| (143)

T(n)= pla(n)- aln=1)]+(1- B (n-1) (14.4)
AEREA BRI B R, AT MY, ROBTALIIN, TV ST B 1

eV () o o T IFIGIEAROE R, 522 2(0) A1 T(0) it v1i, T LU £ B35 0 2

HET 5 R G WA S T R B IR 2(0) 0 T(0) B0 MEL I S A — B s
WIE S5 VLT k7.
T T A MR R HOT XA RG] TR b A i d T () 2

PEREPETHI R fE7n s . B ENIEME, P MAERT . 57 2wl LLSE 2 DR,
B PR 28 7 BE T LA A R R R A, DAL i g SR A v PR R

2R 5 = B P R AR 20 T A ™ S A 5 28 LI (8] S A B e IR HEZE o) AT
WA UHRECH RGBS 8. 7 22 A 2 e, BOEISE T 2 w3 . kLT
AR, AP TS R Eeor i .

A Y, FR I I R 0 A, 2o(n) o B D P BE R 5 AP0 A A

y JER A [ R BENLAR E X R S
Var(X)=E|(x - E(x )]
0 AL I, LA T GRS An). DRI, BATRT LSS n A
SLIIAEL 2 55 35 JOENT I 7 e ) 7 2
[¥, - &)}
A P AT R R S LG A R PR A (A TP, A58 BN )7 7 220008 A
&*(n)= 7Y, = an)} +(~y)6*(n-1) (14.5)

RIRFRHCT ], B 62 (0) R hikAte HT, AR 3 BUIST 7 Hh A1)
B2 AT BT 2 A VR IR T SRR BT L, BN 7 25 S TR S B T4
ReH BB e, DRI B R . JTLL, B R 67 (n) W48 K 78 45 0 077 R 45
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FIFabR. (479/480)
IAEE ISR 141 FREF Ui R TR R R TR B R — B R CRERRED,
CULARE R IR e Tk 25 20 JEIEdE . 18— AR 46 20, ARG o™ 5gh

2,000 {1/, HeiEsE £(0)= 2,000 AHER s, HoisE T(0)= 00 F500%F BN a5 b7

WEZELE 100 ZiA7, eisE 62(0)= 10,000 S 5k 4k

a=0.5

=02

y=0.4
IRT, PR S, EREIE R R MR A R TR, SRR 2 1)
BEfls b R AT 25 A R

R 141 F AN IBECER

n Y, p(n) T(n) a’(n) a(n)

0 - 2,000.0 0.0 10,000.0 100.0
1 1400 1,700.0 -60.0 42,000.0 204.9
2 1302 1,471.0 -93.8 36,624.4 191.4
3 1600 1,488.6 -71.5 26,938.6 164.1
4 2100 1,758.5 3.2 62,801.1 250.6
5 1800 1,777.7 1.2 37,880.4 194.6
6 2150 1,964.4 38.4 36,500.0 191.0
7 2450 2,226.4 93.1 41,898.8 204.7
8 2200 2,254.7 72.1 26,337.7 162.3
9 2600 2,463.4 99.4 23,263.2 152.5
10 2100 2,331.4 53.2 35,382.6 188.1
11 2200 2,292.3 34.7 24,636.7 157.0
12 2600 2,463.5 62.0 22,235.7 149.1
13 2800 2,662.7 89.4 20,877.2 144.5
14 2300 2,526.1 442 32,973.8 181.6
15 2900 2,735.2 77.2 30,653.1 175.1
16 2800 2,806.2 76.0 18,407.1 135.7
17 2650 2,766.1 52.7 16,433.0 128.2
18 3000 2,909.4 70.9 13,142.7 114.6
19 2750 2,865.1 47.8 13,188.1 114.8
20 3150 3,031.5 71.5 13,531.0 116.3

DUAETF U T3 I Rt o 88— AR RN TR) 7= it 2 1,400 £, BT MBI (14.3) TR
PR H RIS )= REFRP- W A VHE. (480(481)
(1) = a¥; +(1-a)[2(0)+ T(0)]

= 0.5(1,400) + (1 — 0.5)(2,000 + 0)
= 1,700
K, S (14.4) HHEAEIE
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7(1)= pla()- 2(0)]+ (1- B)7(0)
= 0.2(1,700 — 2,000) + (1- 0.2)(0)
=60
B, A (14.5) VHEHHURN )= 5 07 22 i A THE

&2 (1))=Y, - 2(U)f +(1-7)5"(0)

= 0.4(1,400 — 1,700)*2 + (1- 0.4)(10,000)
= 42,000

FTEL, NS 0] BB HE 22 1P A oA 6(1) = (42,00007(1/2) = 204.9,

ARAIXRER T3, AR 1401 B R I BRI, TRt AT AL . 18] 14.17
PLE 7 F T T 7 P Al V5 S B VR B A o RS 1 il 1 BT HEad, H
TER N G EBD AR SNE RN -FE ). I, BRATLLE O B A Re s 4 il
T4 2,000 P/ T o AN AME, ~FITEISLERADLIEN, HRISEE ) ETHES R A

SER [k =T
3500 —
3,000
2,500

2K

RN (R B

1,500

e
LN = T B
S —
| [ R N TN N N N M NN N B B
1 2 3 4 5 6 8 0 10 11 12 13 14 15 16 17 1% 19 20 21

il I 1 1 1

l
-
14.17 % #LES 18] 7= i (A 69 48 4T 78

XA LLAELS & T A B 1408 AR, i Tl T 2(0), &
PR E . a RGN - R TE, R des s SR BOR IAEE .
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P

Jil
K] 14.18 & HLAT 8] /= 48 3448 69 45 4 - 7 AL %

IJE s B 1419 23t H RN [R) 7 B ARAEZE (RSP G THE . XA THE LT b 2 sl ik
MR BRI B AR AR B M . BRUEZE NI AR I T RS GE I
Wifs R . (481]482)

HERRR [A) P R (R 2

3000

250.0

200.0

150.0

[ 000
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1]

14.6 Zit
Awreh, AL TR I ISR HE A o RIS 1 (PPC) 4 2 H 2 )4 M 4221

|
1 2 3 4 3§

N I Y N Y [N [N N N
11112 13 14 15 16 17 18 19 20

A
K 14.19 ®HLET 18] 7= fe A7 45 £ 945 4T 78

= =
-
= =
- -

27



(SFC) i, FRATDRUY, RUF) SFC Bk RELE 2 T-fif SR bz sl gk o T RS -
VE R IERE S i RE () B AR Z S, SFC AEAFR LR 200 [H ) 1 A 20 ) ) A4 T AR i R
L (1) SFC HiHulg g vm ke v Wi ) . AM@ M R4, IFLLE FEOR M L FEE T4

HIE RS EAFR, ProldEH TS MIEEREA SFC B REAYI SR, KR
Iz ST el AL, X R WA R, MRENERRZRSAL. H PPC
JER NP FABAL AR, SFC B Bk e filfk . (4821483 AJ LI H B H 4 TG Je2a 414
JE¥k W et R DA AR, fER SFC BLERIGLLPE. SR, HAH AR RE
RSN e TR LI I ELR S . ATAE, SLX AT B8 kL 5K AR X L Bl Ak
TE R ERE AR, B LA 25 A BR BB SE X PP 25 5

AT E v AR —25 BIL7 1 7 (cookbook sheeme) Kk il& & SFC ik, Jir
CABATBI 5 EGR TR R4, SEHOCHE T8, Y R B &M 1 3. BAT T34 AT
EIRT— AR ) CONWIP 748, I A B 0 AT o W al AT, W3 A S e AEAH
X TRY LRI T 2R R T4 T, DUBXAS A& f (AT 5 . A I 28 WSRANTAT, B Fe ZEM Ak
$7 (PFB) “EECE AR TE. AR H Y CONWIP AR g doh e 1 M o T ie
52 2 A1 B B AR 7] /8 -5 B2

B Ja ER A I E AU, RBUE — MR A TR SRR R AR IE. ASERE,
% PPC RGN R, A BT R R AR 7 1 55 45 St A8 FH i 2
AT P 2 2 AT T s RO ) 80 S /N A ORI AR 5, A &6
YESPA. &4, #HEA G, TR ESE Cn, XP= R DI sEbr i sl AT
WRIRSE, He RS EFEAAER, RZENE R . gl hisslE—
HEZ) BT 75 1 BE A B Amt (PG WL o 38 W] LB TH R V2R A dE FLAR OGS Bt an il fe
Wy EE AR DL S R 2E S 2R, (PR Bte DB AT BN SRS — B ] RE LR FERR
&, FEE Il PPC 2R RIBR G A, A TAR, RABHLH AL 250 A gy )
AR 5T (blame fixing) RS

JRAE SFC BT IR & Hillid 1) rh— S8 A AR JUIATSS, e T RGN AR
MR EEEAEH . Wi R SFC BB S, Tl Fl (3R EE, 2 A BRI ILRM
TRIZE . A i RS AT DO RIS F ks, JFHESD A B R ae i . [nlfZiie 3k
THEAR T I LRI 5 s 5

FR2AT, #FRT.
— %7

SFC BEERANBGE S AT R I B TR S IR R 10220, Fis e th R AEW .

MR 14A GEitr=HiEl

iR JUA R AR = JE R ) P 5 R AR R, R TE A B DA A &, AR
W TS TR] A R 5 e A ] BEVE . (4831484) H 4% 457 £ 1y HE R e AT SR MM i 7
[F1EE WIP K>, CONWIP =4 A3 It i B A8 72 TR AuX 261+

oA SR TR BE R R, FHARBIX BN 8] (K17 5 N IR IEZS 3 A1, 5948 p bt

ZEN oo A N, R0, A TRIA R, DIAHERALTE, <R, BIRAPIE N, FENIES0 . ik
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WIESH AT AR, WMEL ) RTTEN Gt/ R — RS, PRI IE &2 A0 (5 84

HRIEGH, BT ¢ EHBADKETE . XEX N, SRS 22 B A5 7] Tk JF 8 (8] B
M AN AN O, IXWMAR TR RAFROEBE, B T TR E o
BAIHS N, - S, /@, Foh S, 520, AR 2oy BRI 5. R 1 4

PER A28, WS, =0t/ R o N, -8, %R ¢ IS 2584, sGE T bR~ E. Eh

IE, JATERT: AR, ARG AR AR ARG, RAME SRR (E
SKERRG, ERANEN, AR BIE A/ A .

it Bk, N, — Ot/ R MIESG, B0 (u— Q) / R I %0 o7t/ R o 4l
N, M ESH G, Bk u(R—1)/ R J7%0 o> (R—t)/ R . W00, WRLE « W,

N,=n,, Htfin,—Qt/R=x CRATERGTAE x 1), WY N, , < O—n, FAGTE R 1%)
SERRCER. DItk S5 MaTR i v, R %5 R A

PN, <0-n)= [NR_ts —x—gj

Horh () FRbREIE A AT«
INSEBRIATIOSE ), TG [ 5 AR et AR MR R 52 (1 o S BT, Rt F

(D[(Q—ﬂ)(R—t)/R—x}:

o\(R—t)/R
(SE
xZ_Q#L%R—ﬁ_%G R-t

Hoz %R q)(za)z a . XA x ST EEABEBIIMERN a 1 ¢ NZIEEE, h2
STC EHFEAit—it (14.2),
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