THKEEEE F18% H34E 199%5% 6 4

F9 AN Axde) APAY 2P FF AT
-A study on the Scheduling Model for FMS-

o] 4 &
Lee, Sang Wan

Aoy
Shin, Dae Hyuk

Abstract

Generally scheduling papers focused on the processing time only. But this paper intend to develope
the scheduling problem which deal with the precessing time, transport time between machine and
processing cost in a flexible manufacturing system(FMS) simultaneously. And this work considers
a releasing, loading and alternative routing problem together.

As a case study, numerical example is demonstrated to show the simplicity and the effectiveness of
the proposed model.

1. A &

A7
AL AlaEe 2He giggitolzls 8736 sHA U FEE AFPLL AAdE A
o} BT AR 2 doF AFHNE FH A4 T4 A4S 5T A4 Aazte $F9
E4L FA BEAL 4 e A4 AxdolEl do oA AAATTE =7EH odEHT e =
Atdoly, Ajatga] EAld lojM = diFAYLE AlA" ol wlX|(batch) A4t Al o] nvls] ofe B3
Axdolzt tE77 YEGE dEol UAT uAY FHHQA FFEH FE AL A2A(CIMS ¢
computer integrated manufacturing system) ¥F02 7t 7l|ZRAMYolgte S FUE 4 giv A4
ojt}.

fd A A2 ATRELS A2l AARES 4R Eog FHEE d3se] o3 gt B
3 A2a® 8REFo LAY Pobd UAAY HoldMe ZEA(flow shop)sl @4z FEALL
(job shop)e] BHoz BEAME = nldy FFel £33 FFEHU EXJ FFF 4ot size)o)
18 AgHoz dFAY =¥ HS$ 19 job shopZA2 A=Y 454 Wyoz HAY #HA$
A2del 73 i ol NP hard8A42 &8

7189 AT EL YoM AFT dAAY vye EAHEL 2zt EYFHoz A7z Un R EF
7t & 1A Axe] E4e Bt dAAHY NF:E A SFAAT o @AMt G2
£ 2 AT BAY AFH EAE O3 2H

oA wElA AF AL A7 zhzte AJY(TAIEL EEAY ol EXFAE HAF @A T Aeto]
27 = Aa3FHgA A4S £ Us S5 SEAHGIAY o dsiMe e gy
o] gl A%sF dEEY Mot A Y9 BAAY EE REJNFTL AT 7AS] A3

l.

r‘B. —

« Boluigtm 438 ns
o mLAR B AtARAT AAFA



4 oAy

ol fAARE FE o) Y fddol & AAgn ¥ 4+ U
agez § d7dMe dA3AE Y9 5HE FAA A2 FA(RETFiloading), 7HEFFEY
T ¥ Y(releasing), A AA A ¥Y(routing) EAE FAlol 22T Fel2d 2¥E AA Gz o

12 4799

B d3dAe A44sanza e AEE F94 7132 SFGER, AZRLA Y oF sHA-AE
ZAARAYE Yasrt Ue A5 duldie $HEHE B3Y £ UE ¥HS=2 two machine n jobd flow
shop =€ job shopel BHE 43 €un2lE FoA Johnson nEL ol 8%t 28 7z AEL
AAa7] AF AFTAY GUF AR RS AAHD AT TAANNY 2 AP $H¢9, F FAYY
Z7ts A5t BE9 JAFHEE n2is ZYedr g nEPY £ LTS HUR /A
A1717] f8 REo] Ala"d Fi(oading)HE €A, RTo] Yid dAA=Y AA, Z 71AdN 4
gE AYEY &4 5% AP aA

olgdA o 7Ee AFAAM HUY AZAEZE n3dA gLz A LT FEHo] Add 7
g gAFd2E A SAT AE0Y e FAHNY V- nEA U AL B A7
A BAd nisteaA] 4E3 A4y AN YL AA SR Fo

ol71AN 22 o2 ZYvl A (dispatching) EAH &k 271 B41712kF A4rg AF(batching) EAlE 714
¥ A A3t B 479 2EdE Ao B2 FFolojA madA ke, 7] A4
XE QG HAASAE 002 0] Futsolel s ot 71E9 heid ¥l oy TE 4 3ol
B d3dqAMEe nadA ged.

2. ATEY

AFAY FAE T4 e BHYEL HFHAH(part selection), 7] A7 F: PirF 2A
(batching), Al2¥9 A (X }&Floading), 71F5-E2 FHF U(releasing), 2+ vl A (dispatching) 24|
Fel sio

ol #HAIMNE MAZIYMe Wyl WENA (queueing network), FAH AYY (mathematical
programming), A FE AlEH ol B4 (simulation) 7]*e] QA3 71g WH ez HEE)S T (pertubation)
71, petri nets® o] lch.

olo] §F AFHZPo] E 1o Ut
3. 2

31 71z B9 8 A
AR : alternative routing matrix
PT : 7148 7}3A12
S : 71Ae olFAaNTe @
MPT : 354 71473/ &
PMC : &4 7144389 &

1A i) 2 Z1AE 13 119 Zgigt o
ii) Zt 439 o5& AGVI B9,
i) 2z ZAdel APAIt 7)1 AL ol FA L FAF ol
v) diA FHARS EAFH
v) 7zt Z1Aeiet AA e buffersl EAFc
vi) 38729 MY 2E9 2sArt 2P Fol Tt



THRCERYIE H18E W3 19954 64 45

® 1. FMSY A31%%

Technique Queueing Mathematical Simulation Others
Problem Network Programming Analysis

Batching Ammouns, Lofgren |Nof, Barash &|Solberg
& Mcginnis Wilhelm & Shin
Kusiak, Vannelli &
Kumar

Whitney & Gaul
Loading Stecke & Solberg |Stecke Stecke & Solberg

Stecke & Morin |Berrada & Stecke
Kusiak
Chakravary &
Shtub

Ammons, Lofgren
& McGinnis

Stecke & Talbot
Whitney & Gaul

Releasing Hitz Nof, Barash (control theory)
& Solberg Kimemia &
Iwata, Oba Gershwin (1983)

& Yasuda Kimemia &
ElMaraghy & Ho Gershwin (1985)

Hutchinson
Dispatching Yao Chang Nof, Barash (contro! theory)
Shalev- Oren, & Sullivan & Solberg |Akella, Choong
Seidman & Stecke & Solberg & Gershwin
Schweitzer ElMaraghy Akella, Bevans

Russell & Tanchoco & Choong
Egbelu & Tanchoco

Scheduling Shalev- Qren, Kusiak,Vannelli Wilhelm & Shin Akella, Choong
Seidman & & Kumar & Gershwin
Schweitzer Hitz
Chang
& Sullivan
Meenakshi
& Rosangela
32 HAYPER
Step 1> AAEE AEo $MHENAE Johnson MdE ol §8e] $HAENS FId
Step 2> HE9o TUEAME Z2AEY A7 Yoz 74 AE, 2F L APES AFFA A A%
£ NE92 HFP

nd

Step 3> ¥ Ha ZAPYAIZ I A FE HF AGANRY £E FItn, REY HE
o] FEAIZE Hule PF H oFAUAY £E T e YHor REG BT
71 A g8 &3 Hue] 2 & B ZASNFTH SR £8 ¢t

Step 4> step 3>lA] 73 Al 7R E §§ A9 £AA5 e AR BE EUeA(releasing
sequence)® A %ot

Step 5> Step 4>°14 V& AR EY AFA2E APYALH BT ¥ 2dm JAFE] o]
e A2y AP,



46 oAUy

Step 6> Step 5>0IAN A& RERQ] FAUE AYRFY 1FAR S FYRF JFHZE vl
A FEIE 25 FL ARE AdId

Step 7> A RE FAR H9L 98] Step 6> WHEIh BA FAF go) AL F+E AL
A 7t3} o] FAIZke] Ze ZARE HdEdch

Step 8> FCFS 94302 Step >4 4& 3 EE] AF@AE naistdM £ HAAASE B3
@A z+zt9] routing A= 9] Axtst wimch

Step 9> 37t 748 A7 Yo H stop.

4. At T

41 71EAE

AZAE 271A AEL A4se FFoldth

27}A A Z(Product 1, Product 2)& ZA d¥olA zt7] 21473 AT 3334 2EAT T4
2 oj&ojA glch

Z} ¥4 2] makespano] ¥ 2.1 %t

® 2. Al E9 makespan.

Product No Pl P2
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