ciEtAliZEtsx|  H3H HM1E 20054 6 19

HH-23kH%t0] Q= A ASIN B2}
1A &S 2k 12{%l Sequencing

EA

A Sequencing Considering Delivery and Machine
Idle time in Production System with Buffer
Constrained
Jung Kim

Abstract This paper deals with the sequencing problem in the operation of the
manufacturing systems with the constraint of buffer capacity. Some of
studies for this theme have been progressed for several years. And then
most of them considered only one objective, such as maximum lateness,
machine utilization, makespan, mean flowtime and so on. This study deal
with two objectives of the delivery for customers and the idle time of
machines for producers. For the decision of sequence, the utility function
is uscd. The developed heuristic algorithm presents a good solution.
Through a numerical example, the procedures of the job sequencing is
explained.

Wo g3 A, 71ASFAIZ, makespan.

I_}\-]E

I

Gz AHASY 278 FEA7 DA Azl SIRAE A% AL
o] g}, WA 1A PESE Wels YaAzEle] YR E ARE 1

o

* oribE e ARAA Y we

# o] BEL 20048 E rabE e StEdTHld ot A7d A,

[e]



20 43

71 e el gleld mA whEo
sl 249 43e mestojol sk Ao

of #¥HE Al FolA A TA9 AR e A
| Tk A7 S FE o] oA g}
Jackson(1955)% & de] 7IAE ol&dte tge FE AYE Fste
Aol oA @it mE AR 2 M A9 w Hdo g
A A A ZH(maximum lateness) S #4233 & £ 4SS BYth. Johnson
(1954)& 7 diol 7A2 &3 FEARE 33 J& 493 924
ANA A FEe] Helg8AZH(Completion time)S HAistshe dudEd
AAEA T Panwalkar(1991) & % WY 71A2 A& FE S 33}
A He A SIEAE st F UlY 714 Alolo] AYPES ukete &
B (Transport) 7F & A% AA S FE [l e 7PF v $48 4 9=
WS A en Stevens and Cemmill(1997)8 Panwalker(1991)2] =
g BdeA FFol Hde gr] AAALE A2 sl S AA e
TR ol 3 e Z1A Aol Wi AIRRE T4 & ok ukeba] ol et
Bdeol A& A WlAE AE Aleld)] gilo]l Fiule] g wjae) <ol
71l Ae sl8sle Aot $&o] shseith. aey 2o 8t tek
stElo] 7har A4 REQ A7t AR Aol FA¢) wlel 714 Alole] WHE s}
& & HA ote AAAz"Y 2 7S @ d77)F Berkley(1992) 9
oalf & %jo] g}, Sharadapriyadarshini and Rajendran(1997)2 Wz #|g
ol e AU 299 UM 71419 o] EES FoldA A UrAtE &Y
T A FEA] THS AN a7 018 YE 1R g3 olAl
w71 BAVF 247 £l A S A e Aole Hgd @A ot &2
ATIME Stevens and Uemm111(199/)-4 4% BdolA Wn A|gko 9\,{1\3
BT |71 A 71A19 o] 8-S Bl aEduA Ao BeME Ashe
BEH HAaE A g
T BATE nEEte dd 43S A He —?‘01]-‘& T A3 ghol
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Mo A (j=1,2,...m)
Siw P 7MA F7F AR i & AREE A

Co st 717 jollA oA Z F8A4

S;r ¢ &W(Transporter)7t 2ty 9] APE ke Aj&ste A4
Cpr: 79 o)A &Y FaA4

tiis A9 18 71A jelA Agske AlE

L Subyl AES Ewteted 28 HE AR
£l AR ES WElEa EAsked 28FHE AIRE
Cir: 977 29 19 APES S08 F AT A7
Cim;t 714 18 A &8 NG
d; &4 i9 9714

Iy 3 o di& 714 ;o //Alt

Iip: 3 7o gk 979 FHAID
A W7 A

L; &4 :9 lateness(L; = d; — C; ym)

o 71AE &gl Azt H FBAIZ
Cin= max(Co+tim, Cor, Corp— t)

Sim=Cim —tim
C,-'T= max(C,-_M1+t +t’, CﬁT‘*‘ t+ t’, CﬁMz—f)

ST:CT"‘t_l‘I
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Cim=max(Cpys+t,m, Civttim—t")

Sim=Cim—tim

e 71Al 9 Rt FRHAIRL
liv M= Ci. Mj T z Mj CpM;
Iir=Cir—t—t —Cpr

. =olvhd A 2] 2wl

B =RA ddeR A AMAZEE T oo HETAIY shde] &Rkt
(Transporter) ® 745 Ith(Fig. 1 &), 8 Aol 3 714l F4H
AL mpAEH R AQES UE VAR &4 Fn 08 ZAA A&
A 2]l v

FUEFRL] O] FAIZEE AYEE He Ao oA g AS "k ¢ ok
A4 WA A HHE 2o A @] WEd Z1AZE R8RSl
AAEE 7IAR olF, FUE & Unh. AY SPAREE 2] AEAlztd] 23
o] glom dride 2 Fiw e o 2FAT. FY SHAK] drR A
Boll tigk A7t AlRtEH 2 Ao g Aol €9k wirkx] Algdd. &
w73 Age] 7ldles 42 gl
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(Fig. 1) =2 chat FRHLALHES 72
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V. @9 AAFALE 2EE AdeAl 2R

2 golAe 29l YgAA ?B-Q T ,\l“ ‘a"7154 /‘E"WH AN T8
Qe A FEAL EE JlAEES B nAT A A APIAE

ek, ek 53] oAE o] &ste] 2 £A 9] ARAAE MR, & AT
w2 A Stevens and Gemmill(1997)] ¥ #) v},

o X

1. ZH=MQ| ZBEXS

3 olole) Aol el I,y I+ R Ly & AT
9 2. &) o FPog Qs HAsHE FFAL ;€ A ]’&%ﬂ}.

Iizglli.Mi +1;r (1

WA 3. 1,9 Lo teted E4FFE o8, Aol a8 ANIT

0—-—' .
U, (x) = 224 @)
X —X

AN &' b AEEA Fe g dulstn, «E P AEhE @E
S, 5 £EE TR S @ Solon

17 —1; Lz L;

WA 4. U, (1) U (L)E 2(2) A83l CR; (i)3& AT
CR,()=a- - U;I)+A—a)- UAL;), 0<a<l 3

WA 5. 29 7be AQYESd distd CR, ()9 HAdFE e AY g AR
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W7 6. B sbsd A9lol © ol glem Wl 12 sbn a%A) gow w
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WA 7. KT G SISt W EBAGE B SL & A,

ST g = ZZJUM'*‘ 2111', T (4)

SL(g= 2, max(L;,0) (5)

WA 8. Y e [ple] Wiste]l e SN ([, [p+1)e THD
T3 AR A% A $HE AR mgienA WakE AY 243 0
A2k AR Y S BgEew B T2 skm o a%x) gow 9
9% Z}.

WA 9. SItn2 SLiy o Bste] Aze] @ TEe Aket

SIY ., —SI
o Lgl fql
U(SItp) Sl —sI 6)

SLY  —SL
U (ST ) = —“’1-~——L— )
/ [g} SL S[q]

WA 10. CR()9) k& AMD F 1 ASFIA AP 2 o] 245 4%
AeMz e |

CRAp=a - ULSIy)+(1—a) ULSL ;) (8

2. F=X|OK| S ZukEA

A 3ANA AAG FAdEA] AR EAE Ay 1"43}@] Table 19] X85 &
8. AR E 714 13 N4 2 F vk X L9E3 Jow FEE 2
& 71A 104 AdE F3E F 29T (transporter) & 0] 43814 714 22 o
X0 AeHrt,
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AA 8 e o] £eAZH(HF W FHE SNk we] 2gARM()S
2 & 9tk 747 NASLS Wyt glenz o] npxA] & dHdM e #
PEe W + Gk

(Table 1) Ztd@ol CHst 71AlY XMalAlZh, H7|AZE & ZPE ek AR
Job i 1 2 3 4 5
tim 12 10 10 25 2
tim 7 13 7 3 19
d; 32 30 20 64 38
Transporter t=6, £ =5

Table 2% 7 AYL 7A FUste 4] FP& & we] 71AE ANzt
SEAE YERIT

(Table 2 olldloll cit Ziedl J1AY X2|2tzAlZt

M T m

c, 0 0 0

Job 1 S 0 12 18
G 12 23 25
M T »w

C, 0 0 0

Job 2 S, 0 10 16
G, 10 21 29
M T m

C, 0 0 0

Job 3 S; 0 10 16
Cy 10 21 23
m T 7

C, 0 0 0

Job 4 S 0 25 31
Cs 2% 36 34
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Job 5

Ml T m
c, 0 0 0
Ss 0 2 8
Cs 2 13 27

Table 32 #de 3 MAld] FUF vl 2 A8, NAE &

o] & 712 E 39 Aatd §4& Jehdith

(Table 3) & win|

FAl A JIHY AAYJARAR U EE

FAIZ

Job i Iim | Lir | Lim I, | Uy L; ULy | CR)
1 0 12 18 30 0. 5652 7 0. 6970 0. 6311
2 0 10 16 26 0. 6522 1 0. 8788 ) 0. 7655
3 0 10 16 26 0. 6522 -3 1 0. 8261
4 0 25 31 56 0 30 0 0
5 0 2 8 10 1 11 0.5758 ‘ 0. 7879
Iim=Crm—tLn=Com=12—12—0 =10
I, 7=Cyr—t—¢—~Cpr=23—-6—-5—-0 =12
i =Cimw—t n—Couwp=25—T—0 =18
L=l mt 1, rt1,=0+12+18=30
Li=d\~Cy;p=32 — %=1
U\1)) = mar;l?;{igl-i)r;l—ir{éli) - gg::lig =0.5652
DN = ~alE oy = g = 0690
CR(1)=a - UI)+(1—a) UL,
= 0.5%0.5652 + 0.5+ 0.6970 =0.6311
FEA A3 A 39 AUt 0.82612 7P wthes AL 4 4 2k Table
1] ARE o &3lo] 2t AL A THel AYL £UF W R WA BT
He] Jgo] Mg w2 A2 0.8261% A 3ol#hs A& Table 3¢ FajA &
S’J«‘jr whebA 2] 30] A MAR 2] Tl Aol HeHe At &

&= Fig. 20 vepdct.
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Fig. 20914 A& A& AHE=He AlZbE 9uisha, F4AL &8 (Trans-
porter)7} Al2dgo] B-AHs= A7 Qvigitt

Fig. 2 &f¢d 38 TS diof =Y Xaldg

ANzt | 5110]156[20(265]30|35|40|45|50|55({60}656|70|75|80|85
M

T o |-

M2

2] 39 oloA thE B8 AHES Add9s] Aste] 4 AdE A4 3 v
of BT Al9] &8-S ALY e Table 4 7 A4S A 3 vuol F
de Al Z1AE APAREE e

(Table 4) &t¢i 3 cg FeAl Y J|AY Mal2rAlZH

31 M T m
C, 10 21 23
S, 10 22 28
C 22 33 35
32 M T Mm
C, 10 21 23
S, 11 21 7
C, 21 32 40
34 M T m
C, 10 21 23
S 10 35 41
C 35 16 44
35 M T m
c, 10 21 23
S 19 21 27
Cs . 21 32 46




28 4 3

Table 5= 7 A< &Y 3 thaoll F4E wWof A S8, 714 &%
AIZE B ol 7]2R St AME 382 yEhd

(Table 5) %9} 3 Chg FAl Al J|AY XAJARARF X &S

Jobi| Iim Iir Iiw I; ULl L; UL CR (3
1 0 1 5 6 0.9630 -3 0.7667 0.8648
2 1 0 4 5 1 ~10 1 1
4 0 14 18 32 0 20 0 0
5 9 0 4 13 0.7037 -8 0.9333 0.8185

FEALL A 29 29 A97F 12 73 EH(Table 5 AR)e AL ¢ &
vk weEbA 2] 27F A] 3 tEe® AR FilEnh o e #AEs
EE Al g F4erMrt 249 AR wkEd

2 79 A4 1A AAZE A DA 158 DA 670 g ) 2y
FHTAE v 2ol €.

32 L b 4

@A 6ol A8 oME BE A F, 2180 tiEiA A mekos
o] AeAE P 28z 2 FE JAY A B disiN JARFAI
H7123ARe] e A, ol VIR A} eAd 588 Allell o dae
Table 6] YERdT},

Table 694 E& Bk} o] 880] 71 & 22 20924 (3, 2, 1, 5, 4)%
£ ¢ 4 Uk wEA olF AYF] FYHE oME HF APt o9 pe
ME Ajo] xaid me] A e Fig. 39 ‘et

i

My o

(Fig. 3) =T Ztef £AMol| o8t iz as
Clock| 5 110116202530 |35|40/45|50b5|60|65|7075|80]|8b

L s e P — el
T B — — —
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(Table 6) X7[s2l =AM ngof osiM P8 HeleAt &8 of

g | =M% | NeleM SIig SL () USIig) | ULSLg) | CR,
1 Z7Na 13,2,1,5,4 67 75 0. 9070 1 0.9535
2 | (W, @) | 23154 70 81 0. 8372 0. 9394 0. 8883
31 (), B) | 1,2,354 73 132 0.7674 0. 4242 0. 5958
4 | (W, @) |52134 67 78 0.9079 0. 9697 0.9384
5 | (0, B) | 42153 106 174 0 0 0

6 | (2, B) | 31,254 70 77 0.8372 0.9798 0. 9085
7 1 (@, @) |3,5124 85 93 0. 4884 0. 8182 0.6533
8 | (23, B)) | 3,4,152 82 142 0.5581 0. 3232 0. 4407
9 | (3), ) |32514 91 9 0.3488 0. 8384 0.5936
10| (@), ) | 324,51 63 114 1 0. 6061 0.8031
11 ] (@), 6) ]3214,5 83 89 0.5349 0. 8586 0. 6968

AzHoz 248 FULN Gt Aol Mg W Aze gt 2ot
w Completion time: Job1:47, Job2:40, Job3: 23, Job4:79, Job5: 70
® Machine Idle time. 671  Machine utilization: 71.73%

®m Tardiness 75 Maximum lateness: 15

38 Stevens and Gemmill(1997)¢] AAIR 2] oA ARE o]&3stq I
Eo] Ay Ao} vl Tt

(Table 7) Stevens and Gremmill2] ¢170l|lA HA[EH £=x]0f|¥| Xtz

Problem Data: #=10, ¢ =10
Job 1 2 3 4 5 6 7
A 18 20 20 21 19 15 22
17 18 22 16 23 25 15
d 100 80 98 50 61 61 81

AFE: Stevens and Gremmill (1997)

Stevens and Gremmill(1997)% maximum lateness& FHa3slehe 2
&Ao] det dngEe Agste] AN Table 79 e A=A A<
e &3 ol ARsIgEed 2 714 FFAIRMY] e 74, @UIETAEY] &
2 262, AW @7 E2IAIZES 730] "
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8 Machine idle ime: T4 Tardiness. 262  Maximum lateness. 73

ghd & AFelA A ‘ﬂoﬂ olsidl that gol ZA W 1wl v #
FAEE 71, A @7) 23] e 255, A Br)|EFAIzte 727} e

6—>4—->5->7—>2—>3—1
°]& Stevens and GremmlllO] 283 524242 maximum latenessE
aslele Aoler ZAEC] zta e LS A Tx gLozd U A
o2 FA =l vm A3 2 1 = 94‘1' E F7I7F A¥Y. ot vy e &3
o Ads = dde AY AL 2 = USE By F $ s Ae ¢
ST,

8 Machine idle time. 11 Tardiness: 255  Maximum lateness. 72

V'7:li

= A7elMe A9 GRA Fod ALE ¢ e bl ikt ¢
B Tos B4 £ ' NARFANTE A 2ty FEI =
WY FUeAME Ak 284 du8F e A ]5}9513} "7l 1A fFRA
o] F e B gk nElgel oM ZEIFE TEs] 9t rE
TASkAT. & ATlA AAIG L) Fe] was %«‘—8—: & AASER Sl
TAAAE S BATh ## Age] Sle AGAge] A2 FAHL YT
Al EAE ol nFdok e Aol FeEld £ glon, B A1 A
TRk AlaEA Al e 2 st 448 4 UL Aoz ¥
74t
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