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(1) JRTIEBIS SPT» ik w T —fE
BHLIRS Min{Oygen | wE L THER
BAR PRI T -

(2) IRT#:HIE FCFS » T4F w fEER
[EI5S Min{D,,| wE 1}:2 TIHFHRERT
BRI -

(3) YRTIRAIE SRPT » T w rHEigs{F
ZERFRAE Min{R | we 1} TS
SRR T -

(4) IRTEEAIE LRPT » T4 w chRISRIE
SEHFR Max{R,| we 1} TRRRE
AT ERIRGRI T -

(5) JETIERHIE FORP » Tk whRIHIT
{ESEHUS Max{F,|wEs I} THEE
ETEERAER T -

(6) YELiEHIE LORP » Tf% w iU T
TFRERE Min{F,| wE N TFRE
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A28 1) 22 R, P RATRAS RO {80 » F5E
W B RER IR AU RE (Places) » firfd
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RERIREIGEAR - PR E R EE S H
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EETTHEBE -

34.1 %ﬁ%ﬁﬁ‘[&%&%ﬁﬁﬁ@ eM-Plant
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TR AR S ZETh R R R LR R
SLERAR AT - #L Sowrce Bl Drain 7K
FoonA —EERE F T AR E £ EE -
Buffer AFEHFR @ BEITARREEFEA
AR - BEERERME SingleProc —ZREREE—
B - EeERERR - TR RS
HIRZRYE - BB AR A A R A
HEETNEIRTE RN - D Frame /5% » TEE
HI L Method #pf-2e - MR FEIEE
afi A SingleProc 24U BMERR TN (K

EDREE] -

67

34.2 EEREBGE BT BRI

W T SERMUTE AR < B - A
FCANEREER AT S —RIfAE

() A/ E(User_Interface)

50 - 7 o P R R A
HE—EH - BERHGHEREEARITL
TR -

(M SEE TR BFBE(FMC_mainFrame)

AR R EES eM-Plant 577 Frame
VAR SRR ER R - TR B PR ER T
HATE EREBHEBEER «M-Plant 1.2
Method #38 » L SimTalk fEtAYEEETACGET]
HETRIESSE T BN - SRS TRRE
BAREREFS Machine Cell FFTHESR < fiE7REL
2R KR TRy EAE A - HEMERT
HEREHIRF S Method FEEERIIRGR -

(Z)ias T8 EHEHI(Move_Control)

TR T TAH R R AR AR (Sl 2R
BRBBEFEEREA . TEEIR
Move_Control f8fH « S ATEEEY > fmn =
B PRI R R F3 AN e Al R R etk B e R L BF
BER - ERFETIRESE P E A RE I - B
Z Move_Control A7 PIsh{THFEER] BT
P FE TR — 1 -
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e b TA-RYRR M » PR ELAAA 2 LA 30 BT RIEEE
TR T DR L R TR - B

30 AR L S THEER =S
ARHEEEIIL - I CNER-REE 4 - Tk
B3 EC(P=300 PHENEFE RS- B THEEMET
N TREE TR - RHAE95E  Ha
B A4 S 1 2 5 P2 P D T R R R SR LR B
(Coefficient of Variation ; CV)&ES 50% » T

e AR TR 600 £ » Bl

HI9E AR GES 80 B-1120 1 (a=80,
| B=1120)- (AR B T SRR AT
TR - FTLl T B R
PSR T B - SO SR
TSHEERA  BEHE S 5 R o Efth
BT SR EATF | B ~ AR
TERSIRE 10 H T B E T A
THESEAZZARE L 1 s s oAy
SRR AR — » NS ET
@SS — RS BT M
S TR A B BT AU R A T e
BRI HE L TR MR
SEETAT TIREA L A RHAN SRS
B4 IS T E R LT - SR
T L2 5 TR L B T - 1
DY TR B BRI
R - HEREEERID SRR SPT » FCFS -
SRPE - LRPT + FORP F1 LORP %5AHEIRT ¥
B 4052 30 7R » R T BRI
b ESHEHE - ARERITREVE T B BRI AT
e - |

3.6 EFERPERCERER

P AR R DI AR THRRE
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17 R 30 70 EC BT Makespan
FIE(RATSE) - ANE 4 A - ErREET
SIFEERER LRPT IR T HIFTSE]2 Makespan
HILHAR THENE - FE 5 UBE T E R
BT R R SR AR VR TR aAY
Makespan A HIRESE -

SPFT FCFS SRPT LRFT FORP LORP
R TEH

4: PR YR TIRH.2 Makespan

BEMREE 1 AR BY P E
=0.016657<0.05 - HPERlElA 2 IR LEAIE#E
HEE - B Tukey SBEMEEN SIKT
ERA A Y - REEHRARGAEEL AR
S IR T A - LRSS - 405 2
FITs » BRI B L IR T 1R HIBRIR
FETLE - HERRETESS R X

| ke - T LRPT 58— Makespan 2%

AR TR » E R —rME— R AR AR
TEEA - '



ANOVA

B SS BHE MS F P-{& FRAE

fERE 84276152 5 16855230 2.855748 0.016657 2.266063

HA 1.03E+09 174 5902213

HEF] 1.11E4+09 179

3= 10 PUEIEERIR Tk R SRR R B AT
MAKESPAN HIFRRRIE TR AT DU TR e R % |
Tukey HSD™” — AR IR T S TR RIS Tk S
unse . .

| {E TR N 1 2 & TSR T RAEL TS HEES
LRPT 30 | 21043.82
SPT 30 | 21312.75 | 21312.75 WEERTER T (BNEE 2 EEE S ER R T
rore iodl sutedl et ) FRETIR TR R B TR 2 T
SRPT 0 | 2271907 | 271907 i - WRFRSAOHRL =, - S PR SRS
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Means for groups in homogeneous subsets are displayed.

Based on Type III Sum of Squares
The error term is Mean Square(Error) = 5902213.022.

a. Uses Harmaonic Mean Sample Size = 30.000.
b. Alpha = .05.
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Means for groups in homegeneous subsets are displayed.
Based on Type III Sum of Squares
The error term is Mean Square(Errory = 5429458.705.

4. Uses Harmonic Mean Sample Size = 60.000.
b, Algha = .05.
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A Two-Stage Dispatching Rule For A Dynamic Push-pop
Flexible Manufacturing System
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Abstract

Recently, technology evolves rapidly and global competition highly increases. The variety of
product levels up and the life cycle of product levels down. Thus, the manufacturer is inclined te
utilize more and more automation equipments. This resegrch will deal with dynamic scheduling
problems for a dynamic push-pop flexible manufacturing cell. An object-oriented Petri Net will be
built to model a flexible manufacturing cell. This cell includes a robot, three machines and a WIP
buffer. The job enters the cell once the job volume is under capacity limit, therefore a dynamic
scheduling system is required to schedule operations for jobs in the cell. In addition to applying
conventional dispatching rule to the dynamic system, an algorithm containing two-stage dispétching
rules will also be developed for the scheduling system, which considers job’s makespan as criteria. A
database containing machining information is built and a simulation tool - eM-Plant will be utilized to
built the simulation system for our model. Finally the algorithm developed in this research will be

evaluated by this simulation system.

Keywords: FMS, Scheduling, Object-Oriented, Petri Net, Simulation
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