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FRES 1 e AAE ol§W At 20E 2 29
$MAR BA Fol

o Hk ==z o Hoksk
A AES

(F #b

[. A& V. @d71A A &A2A A4 48 2
o. a7 w7 4.1 A9 s

2.1 R A el 42 AYBA Ak G A%

22 TR 4.3 AsHA Xﬂ~F A= A5
M FE=9 718k B 41X V. 248 9 =5 d73A

1 €a8& 718 HuEd
32 AR T8 UY <Abstract>
. M2 &4 e 98l 282 5 SUth(Baker, 1974;
Sule, 1996).

GAd7A A2 FAl(single  machine 3 ggto] olabA]l =RHAS} wAle] 54
sequencing problem, SMSP)v= X243} d, L7 H(exact method)olnt 212 22
(combinatorial optimization)2] €FS 24, 7} BKmathematical programming) ‘5= AH8-5H
88 5 eV el FRshe Heige) 1 HAAE S T AT A9 e, 2A
A AE AR EAloIth 7T A2 AE TE7F AR A5 AYE HAE 2= Ak

A ZKprocessing time)¥} F71Y(due date)S 7} o] ZldharaoR TrHith= AV SIS

A3 gom Sxzoel o g2 Exse Ok dE =0, ANGACIM drIdo] st

7 2% gt S U 224 & HEA ol & o, O]%"ﬂ A B3 HAsE &
ZHmakespan)olth W71 A} e sty = TSNS RS TR 5 el |tk v
o #e Hzaslsle AL HA(optimal o Blawa A&shA HAs) = 2AF HA
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** Folrft Pithehe 4hd7E B EE, 1nﬁn1te03@hanma11 net
wxk Folfsty YA FFH 24 AAD), kjunwoo@dau.ac.kr

- 159 -



RN ZEAT, A2sd A1E, 20163 32

g = wE FE2E s g A7t
ghgo] g} thJohnsom and Montgomery,
1974; Ahmed and Fisher, 1992; Hopper and
Turton, 2001; Lee, 2005).

Fel=Ee  dEs HYANKshortest
processing time, STP)7F=l, FHTd7|(earliest
due date, EDD)7F2], AJZIHB]IH]E(cost over
time, COVERT) 7% &% & AAT32
(dispatching rule)E°] 2 &&HA oL}, Uxt
o= oleldt FE|2Y PSS 58 A
T 2-8o] 7Fsstal, idsks Aol 7bE
ol M2 FAIE Al&3HA sAs= Aol
o]#H& 4 ThBlackston et al., 1982; Sule,
1996). ¥4, et Fel2y e Es 4
18] E(genetic  algorithm)(Holland, 1975),
EFLA X|(tabu search)(Glover, 1990), AlE#]0]
E|= oJd&(simulated annealing)(Kirkpatrick
et al, 1983), YA (particle
(Kennedy and Eberhart, 1995) 5°] 1.2, o]
2 XA A Eolg % I
AkE AAB o]F ThdE Al A8
T Utk RS Zh=th Tev Al A8 A
ol& Folxl EAloll et aff WMy o] 2
[3}o, o]& e} Fel2E Y IA 5A &
Alol] T2 o]oj4] 1 H-8Ado] 7R E4]
%S0l AAH=¥ i Qi Chakhlevitch and
Cowling, 2008).

dudow xIHHs A= =F
(combinatorial) A, <412 (sequencing) -
A Y I53Kgrouping) wAIE EREH, o] F
NNE =AZEA EA= o ASol vis) 3

£ FsAY Wdsks Aol vlud 7itkE

th olE 20, Q1 23t AL i 24

swarm)
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A4 EA 2 %ﬁ_‘i(complexity)t =
Zo7 delA SltkLawler, 1978;
Kan, 1978; Kowalczyk, 1997).
=olAe AsZQl GdrA &
A} 22 AAgEA o Ak
71 Aol 28 + e B
WS s, AA, 28 B
AH A3 TAE 2T AHS 21]’\1?5‘}
= g Feay spase W
Y el g TAH o, as
A2 e e flal B =EelAs
FagFos] FEEHJYH TR
CO-scheme)
(Kim, 2015; Kim, 2016)2 EF{ AX]o)] 23}t
FHE Wy g A&l =2 HEHS =
SH 2] 7|9F EFE- A X](candidate order based
tabu search, COTS) ¥ E|H< 7L3tch
AFA o7 COTSE -8 A, dHolA vt
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o] §-8& Forl HFAQ Az B LA
Z](Sule, 1997) ¥4t ofe}, wEFHe HFE
FE(Laporte, 1992) 2 HAxPgA= N4 2] oA}
Z%(Kovalyov et al., 2010; Lopez-Locés et al.,
2015) 5ol ©|2717bA] w9~ ThFghs A2l
o, & A7 A3 g 89E 7 Ao
2 7]t

B =0 7S vt 2t 28elMeE ©
A B AR dagE #hE VS RS
of thall xIete] AuE F N2 B A
duelEs AAskL NdshkEt AR SR
2] "2)(candidate order scheme)l thall A
gt 3AoAE B =RoA Akl
COTS Lare]Fe) 729k dajel| thsf drgst
3L, JAVA ojE o] &3 Al 7 WS &
Mgt o]ojAl 4ol A= COTS S| H5S 3
7Fsb7] flal ol& @7 IAl A AREA
o gt A2 APAHol sl Eofetarzt
s, mEAEtO & sAoAE AR B 5 AT
HAE AT

od My

>{A

2.1 R MX| &12|E

Q770 8](scheduling) ol @ F-haokg o2
44T N2 8 F8 AL AYIE Ho
=, B4 20sel4 Ar - 7)) - A9 52
Hoie B O A 21 BES T,
o), MEACR QgAe 2 Az,
A3 e 23} AloIA Bl thRoizlo.

uh H2Zelle 49, 589 T A=

THE9 J|H R AXE o] 838 Ak 2L zH= A AR B4 o

Bo] AEE Qe 8ol

22 AAIA o] & A2 dRAE
AR 'l o) AAZE F78ATE olek A o
AAGe] Fao] woA WA AHTIE
T 22 FE|zgol o3k dAA o] ol
AT AL ok, 1970t HEl = JIT (just-
in-time) A|2=8l 7ido] Az Ropll A 4t
HHA o] YAAg H&sh] s 27
2 AAUEE A 3 A7t solwtt
(Koh, 2014). ¥H, 7|3 A4k A|2glo] 2k
o= & YAHAF EA7F BRSIAEA 2
Rl o= S dsh] gt d8Ee] 5o
wom, 53], AAE BA9 4357 NPE
Aol i) wioll 197013 o] FREl= U
A8 EAlol viEt FrelgEs A8ske Y
of B3 A7t Fdsch

e} FrE|2~Eold FEl2g 7 B} A
o] o, £3) AT ES Zrste]
Z(rule)™} 2] (randomness) S AE3
o] daglFS AFIHAAT £, 1997). 1
Zo| A= Glover(1990)7} #AoH3l EFE A=
TAZQN =2 E-Al(Lenstra, 1997) Wl #
71 & Agks Fotete] &4 58S T4
AR Aoz F W &) 3 ARES gl

Whe i34l A 7R &4 (point based

S 41 L

=0 =
= F2 3E 84
o

]2 3ll(neighbor)

ol
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a0
b9
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S
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oy
mi o i

F M Ee A2

Sfehe BFE 2l2E0 sl o] 29
o]E& Ao B HAoA w4 HA
ll(local optima)°l| 29| -5 ¥R} Yo}
7L, A 713ke] EAel = Btaekar afjef i
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o] o]FofAA ks e, TS
(diversification) 2t T3l 3l FXtollA &A1
o] o]FoJR|7] et FO = o]F3}
o] Mds BASH|E

EHE A A5 ]85 5—?{}47‘45} A Eolol
el A FA Fet A7-E0] o] FojFlom,
1 && Hoks A Ao JAAY A
(Colin, 1993; Nowicki and Smutnicki, 1996;
Pezzella and Merelli, 2000; Meeran and
Morshed, 2012), X742 FA|(Gendreau et
al., 1994; Toth and Vigo, 2003; Cordeau and
Maischberger, 2012), AlXFE(time tabling) -
A|(Hertz, 1991; Lii and Hao, 2010) 2 <3
EA(traveling salesman problem)(Gendreau et
al., 1998; Misevicius, 2015) 522 vl Tk
sith BENE A= ol2fdt #AlIES sidsh=t)
Aol T3 oS BYom, aRHoE H4
HAalE 3lulstar, vlud &S & s
A = Q= o] ok

T B AR A O HEF FrEl2E
WHEY R Z B4 EA1E siAsk] ¢
e o g 8l B U, o3 7=
2 ghA wiH o) sfjdto] AdsE ojof s, o]y
g Ho= <l FARNAME TF Thde A
of Bt AXE Eg3k=t oHES V=
gt} 53], 2323}t FAlloll= el wEt
AofzAo] F7hEe 97t e, dE &
2 A2 Aol 54 APE e A9
Al (precedence)oll thgk AleFo] 7| A= 7
T, UHA 38 71E deitets =
g Ndalof she BHde] mE o U
oof, B =wollAe= ol#dk 711 Aok

fol RAPA A9] 424 BAE P8

o7 A= ERFE AA] SIS dsie,
B} %HLWOJ Hog 883 = 9= mEe}
= Ao sl 7]o3kaAt i),

[>

)
oL

o

4
YukA O F ALRE| = o] AJA HY
T 7HAE, 1A @A e ov|she AEx
(sequence) oA 54 2459 S1AE &
AL} g2 o7 olFAF]= AY(insertion)
W-2)(Gendreau et al., 1998; Cordreau et al.,
2008; Gao et al.,, 2013)3} 54 232 9A
& AE FuHte wSliswapping)
(Cordreau et al., 2008; Gao et al, 2013;
Miseviius, 2015)& & 5 Ut °l&2 7]
TR FRloll A o] &EojH o, A3l Aefo]
UE 73T A e wE Aol AokS 9
Hjsl= 2857} 53l (infeasible solution)”} &
A 4= lo], o]& A8l 28 B3k FH
o o]zsf A Axprt Fasixich

ol2fgt wAE aAsl] flal & =wolAe
A dargFolA o3t ZAIE A ¢
3 AREEY FHE9W2)(candidate order
scheme)= EFF- AJx]o]| 83514} $ic). SH
A olgt oA AA FAG 8 g NE A
3% o, A WA e FqES S N =32
Ao g FrtetE, 2 fA|olA F7HE F e
SHE A5k o] F AEI A

S sk WHo ok THE9W4 (candidate

SIEL = O
tg"—%'a‘ﬁ'
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order scheme)®|¥ 7]l (existing solution)2]
THE U olxelE AASH
© WHolt} Kim(2015)< job shop €4A1E
Ao TR WS A89 S
(candidate order based genetic algorithm,
COGA)= g3t ¢
= Zls Halnh 53, COGA°1]/~ £ 2 s
A A7 R = A 73-e, B o
o} EAdo] &= o] O] 22 (crossover) 14k
o8 ARGS9l FE EljolA A7) HE
Q FRE A 749, F1 a9} Aoldt 54
o] st o]E F3l EdHOl(mutation)
Aro g AR See AT
AlF-ZA 0%, COGANA F-5 3ol gk 2t
& dle <ad 1>3 Zo] AdHT WA,
STEP 1914 HI|Ql& GAA| shE A8k,
TS 2 STEP 2004 @9o] 7Fedt F12
‘%]'%%—% ol S HEZ(candidate list)ol Al
°H-4 "V‘HE st vlojle M
TSPE}. of u, i’i]-g #

$-X(early)

6‘]— HE 29 _'_ o]

ﬁ/}}xh: <=4l 2 order
oxX)4  F-EAPIR AN (partially
mapped crossover, PMX) 53 22 Fgo] o
RSl Hls) 71 ejm| 7} v
Yol grh= 59 e Z=th

Crossover,

FHEEH 79 BHE AAE o83 Al 208 Ze Ay e4EA

A Eol

Existing Solution

L]

Candidate

COGA®] 7%, Felel £4 ¢
2] 371AQ Aok 270 Y= %%W]’HE
gt M2 EAES A UE S
9/1\%511 1 o]o‘— Ex HZ]OH Vﬂ a3 Al

S|4 ARl A|&JFFoEHN, TR EFo| 9]
FEE T o' A Adste dsitsi=s
2817153l (feasible solution)”} A3AdF o] RAk
Ha, $H FE F 23 A dYsie] AR
& 3fjoll 7] afef niszskAY deldt 54
oA o doke Ao] TR 2o 9
ojtt.

o> o
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II. =2 7|8 E}F MX|

A, BlE R Y EEL‘S}% Zlo] Fast

™, COGAdIM= FH 55| HE oA
2 A A& AfsheAE AelskA Akt

71 fa A U ER-(position  listing

representation)©] ARE-%ATHKim, 2015; Kim,

2016). 913 U EHolgh= zH = 1, 2, ..

n ol tiate] o] X5 Hdste di’*«]
O~

TR = ] Zii’.i 2 %5—\:01]/‘15

Aeskaath
COTSIA #12] v =3 F=j 9| 3iE 44
S o= oA AHE TR W2o] o] 85
H, 1 FANE 278l <T98 2>9F 22 A
A= Fl AdETE 1A, STEP 1914 HIo|9)
£ 3= yAISH, o202 STEP 2+ A|¢F %
Aol SR a8 7hsd $FHES &
RBEZ] 2IAZ &, op7hA] HlaL tidol
He 712 871 /7] wiizell deojo] 5 g |
E Hedle] dgsl= AL vrEsit) o33k
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e, olF BEH Aol EAlolA Foixl
PES T oA gl HA ke
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A [32415]1L W, A AR o] 23S
Agehe AAE BofFm, 3 A ghol] ik
IR FEEC |, 2, 3, 4, 55 A solME=
zﬂ-i 30] 7].;<L uu]._; _,,]x]e 7(‘]%‘5‘]."7 o/l 1,}
o] M-S 23l ol & wiAlstaL &= 271 99
2 AdE s YeRa ok 7 1A 914
of T3t FH+= ojn] FH 25 A3 1, 3,
4, 50, o]F F 7|E sfollA 7P wE 21
o Sk 30] MYk o2t F& vt
E5S A5, A2 ol 350 x|l 2H2t
FE 4 1, 571 MelE]o] AAOR [23 4 1
515 A el A WA ol = I

o] Eo BEZo] AAEH olE9 EA T}
TS BBl 1% 7P 28 21E Hgs)

of gt} & AFeAe BdrIA 2 A2
A TAE BF7] 9k, & AFARKtotal
flow time, TFT)S H&3r= AMESITH

AE o83 Al 2AE 2t A} =AM2H

A Eol

Existing Solution

Candidate

<O 4> o|Rslf Hd 1t

TFT+ ZF A 20 AdAolA wF& ARt
FEo %< ofnlsi, 24 i o A4S
Py, 2 Al Z0lA 2} i o] 2 A8 2
o] FBARFS PO & W), FE ()3 2o
AzdETh o 2 i 7F AR oA Hx F
¢ 7% PC=0°] Htt.

F,= PC,+p, M
Aol F n7l EAEHE A, TFTE (2)¢F
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A, @A sfoll thek o] 28-S0 A=
, oI 74749] TFTE AXtsl] 1 5 7F¢ 2
= &to] olFsls, wteF &

= Xg
A o} olgale] BAGTE e Aol

3) COTS &4 73

<9 5> COTSONA 37} ol &3l 7hke
& Sasiel 2egeh 94, B 9 o
£ st o) gaf B3l A7t
o128 Fsole AYel 7k aAY BE
o1 719] ol807) AT, 1 ol ol
2 A f1xol] tiEk S8 gkmo] 17) #ol]7]
w2 n MR THE= JA) slo} TS dWE

s ?, 1 7‘01 71 2o A el
st o] Fate], 77k
L I e 61% ThA] BHEER] s A
g o] x3le] BEAS ENFES| AAgit

B ERos 54 olF Al 7|E sf9 v
st o FEEO] X0l AR o] Yo
W=AE V=S, 48 B9 <a¥ 6>
Case 1914 o3& ABAsHA 24 30]
A4 15 GHske @4de] PAsATh COTS
oAM= ol& (1, 3)F 22 Y 2719 AL
2 FAstaL, I A 10] A4 38 oA
UAEOEA o]HF o] WF S HEE= A
< AR

Current
solution

MNeighbor
solution list

4
Selection of
MNext solution

Neighbor
solution
v
Best
Solution 7

Best solution

— move

<& 5> sfel ol

(‘Tteration 1

Next
\,_solution

Tabu tenure: 10

T 1€3 - 3jumpover 1
2 2€4 - 4jump over 2

(“Tteration 2

0.6 €2 - 2jump over 3

<2 6> EFREEE ofA

qheF MelE o] 3|7} 71Ee] B4 HAS
(best solution) 2T} B £ l_',ix_*,?:}é,“— ‘71,{% Zh=
e B4 AZaz AFE B4 A%
7o) o) Fof A w vt} w7jA O] 3)rs
002 27]3}E s, N2 7j4de] o] FoiA]
2] ¢kS ) uit} HlFIA o)% 3FE 14 =7}
AZItk o] ] B7RA o)F 3147} ARde] Ao
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7SR A velsh deko] A3HEn

COTS= B3} d=e] A= 23l 2 244
=0l tiste] Hx FARE olm7bA] olFs)
£ S=olA Aol AW =49 T
A&EH R 7AIs, o5 A7) M= &E
gtk <9 7> olHd 7] winele 734l
G| dxoj, Al gstE A wie
A Fge] 7P 2 AL FAAHoE AlEx
o] ol wiAste] ojuZAx] FASSkA siE
Tz doldt el sie AP 5, 71

B e AAsiEs sk

lob
Iteration 1] Sequence -
Cumulative :
lob

Iteration 2| Sequence

lob :
Iteration 3| Sequence

lob 1 2 3 4 5 &6
Iterationn| Sequence : [3] [5] [4] [3]1 [ [8]
= Ve 301 1211 1187 (291 1221 321

<a# 7> 7| HZ22|e] FH

32 M& 7o LY

<HE > Java O12 T3 COTSS A
TEE HAETh COTS| AdS fEilME &
T 2o E ARBSE] g Hol wHE 3
(max_iteration), ENF-5-5-2] =7|(tabu_tenure),
o vI7iA 3143 (max_cold period) 370<] wj
7N W7t B Qs darglFolA] n2 Al
Al oIzl A4 9] Agrelt) veprt 3~101 £

AME BaF WSl A glom,

THE9 J|H R AXE o] 838 Ak 2L zH= A AR B4 o

items, constraint= 212} 213} AFzAEL
Z&o|t}. &3 cur sol, next sol, best sol-
Z}zy @A 8, o] & & AeE the @, T4
HANE A7) g wHgseln, @] R
ol digs= tabu listoll= 2 2709] =A%
FEHE FAH = B 558, 7] W=
o ash= It_memoryoll= vl ©]& Alwich 7t
AAEe] Hi A FFE A3 cold_
period= B =5 &84 F4F H2s Y A
ol gId 717ke AAsh=t] AMg-Hth
1~138 22 278 "ol sIsim,
initialize(n )= n 7]} 2F9EE o83t <]
o] S| & WAk otk 27lsie T4
A Ex FEEHH, o]F AA Ho HE&S
7] Wl Eeje] skl 14¥ oA FE = A

7 Wk R B wEgcy

=

AL g e As AE31L, ©]E next_sol
o] Z7qht}. Tk next sol®] A7}t S4F
FHA s Ht 9911 -9, T4 F &) best sol
£ 734 0eaA BZRA SIS 008 273813
o). ¥HA| next sol©] FAF HAFHT} £ E
Ao 2] etk v Stk 18 &
7FstAl "tk 23261 &2 AA| 9] o]Fo]
WA= Fadolw, WA Sl 71w
max_cold_period ¥+ 22 739, next_sol ¥
A S BH-EE0] F7F8EL next sol
< @A SE et vl S5t BES) A
O next sol  F-H3SHA
memory) ITE AHPAA TrgstE AA, 8l
3] =R FollA e A&t s 3

=2

diversify (It
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<¥E 1> COTS ™A Aal Hxt

1.COTS search(int max_iteration, int tabu tenure, int max cold period) {
2. n = the number of items

3. items[] = set of items

4. constraint[] = set of constraints

5. cur_sol = null

6. next_sol = null

7. best sol = null

8. tabu_list = null

9. It memory[i] = 0 i=1,2 .,n

10. cold period = 0

11. cur_sol = Initialize(n)

12. best sol = cur_sol

13. update_It memory(cur_sol)

14. for(i=1; i<= max iteration; i++) {

15. next sol = bestNeighbor(cur_sol)

16. if (next sol. TFT <= best sol.TFT) {
17. best_sol = next_sol

18. cold period = 0

19. }

20. else {

21. cold period++

22. }

23. if (cold period < max cold period) {
24. update_tabu_list(cur_sol, next sol)
25. cur_sol = next sol

26. update_ It memory(cur_sol)
217. }+oelse {

28. cur_sol = diversify(lt_memory)
29. tabu_list = null

30. cold period = 0

31. }

32. }

33. }

<3 1>)A] initialize(n) -2 FHH Z7]3) S-S5 A9JAIXITE candidate listol] ol A= F
A3 el g AAW:: <3 2>0)1A 2Rl £ oA old 21 Malsiriets A7}
& Utk 712AQ = Hxo BE A Sel7E THEolAH, 2718 A Aol o] &
59 g9 04%‘—% n) & (false) ©-& A48}, BE F d99] & st 3 & &

g & 17HE AT o A Vi n 3] T T 2o g RS d(true) FEHE vt
F S S Aotk g AYE 2l Frk oleid TF AYL n 3] WHE A, 929
A= ”“1 fi = candidate hst°ﬂ @A 3] 1717} A3=H, o] 3+ initialize(n) T
2 olE T A of ofs wkgtET}

EO

A l éﬂf /\l AHHEF‘ Xﬂ‘lF 17401 A= A
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TR 7 B AXE o] &3 AlF 20E Ze A 41EA A Eol
<E 2> Z7|sf d-(nitialize)

1.Solution /Initialize(int n) {
2 item[i].isAssign = false, i = 1, 2, .., n
3 sol[i] =null, i =1, 2, .., n
4. for(i=1; i<=n; it++) {
5. candidate list = set of unassigned items
6 violate list = set of unassigned items whose predecessors are not assigned
7 candidate list = candidate list - violate list
8. next_item = a random element of candidate list
9. sol[i] = next_item
10 item[next_item].isAssign = true
11. }
12. return sol;
13. }

<3 3> <3k [>°l|A] update It memory()Z o] At} 53], upSet(sol, j) T+ 3l sol =
FHE A7) vlme) A B ofulae, o Fzekal AHE 3 shte A4sE, ge 9
oA 2wt viel o], & 1715 w7 HeE Aol|M= BF TR 3 5 sol oA 7P wHE
sy, ZF Aol gk A Fgo] +4 5 A& 41‘5—‘15‘}04 sol I FrARE 545 Fofsh,
o] it} FRA AXANATE sol ol A 71 W2 A o] of

<X 4> <HE 1>2] bestNeighbor()oll 3133} d oE &P At sor o] o] lE vkt
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<E 3> &7| ti 22| A2l (update_It_memory)
1. void update 1t memory(Solution sol) {
2 for(i = 1; i <= n; i++) {
3. It memory[i] = It memory[i] + order of item i in sol;
4 ¥
5.}
<FI 4> =11 0|3l MEd(bestNeighbor)

1. Solution bestNeighbor(Solution sol) {
2. for(=1; j<=n-1; j++) {
3. Neighbor[j] = wupSet(sol, j);
4. }
S. best neighbor = the element of Neighbor with minimum TFT;
6. return best neighbor;
7.}
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< 5> 2= 2ol J(gket o| e M (upSet)
1. Solution upSet(Solution sol, int k) {
2. neighbor = null;
3. items[i].isAssign = false; i =1, 2, .., n
4. for(G=1; j<k; i++) {
5. neighbor[j] = sol[j];
6. items[sol[j]].isAssign = true;
7. }
8. candidate list = set of unassigned items;
9. violate list = set of unassigned items whose predecessors are not assigned
10. candidate list = candidate list - violate list - { sol[k] };
11. next item = a random element of candidate list
12. neighbor[k] = next item;
13. items[next_item].isAssign = true;
14. for(G=k+1; j<=n; j++) {
15. candidate list = set of unassigned items;
16. violate list = set of unassigned items whose predecessors are not assigned;
17. candidate list = candidate list - violate list;
18. next item = the element of candidate list with earliest order in sol;
19. neighbor[j] = next item;
20. items[next_item].isAssign = true;
21. }
22. return neighbor;
23. }
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<¥ 6> EtR S5 ZM(update_tabu_list)

1. void update tabu list(Solution sl, Solution s2) {
2 upset_point = the earliest position k where sl[k] != s2[k];

3. add tabu(s1[upset_point], s2[upset point]);
4.}
<F 7> clksHdiversify)
1. Solution diversify(int[] order sum) {
2 item[i].isAssign = false, i = 1, 2, .., n
3 sol[i] =null, i =1, 2, .., n
4. for(i=1; i<=n; i++) {
5. candidate list = set of unassigned items
6 violate list = set of unassigned items whose predecessors are not assigned
7 candidate list = candidate list - violate list
8. next item = the element of candidate list with maximum order sum(i];
9. sol[i] = next item
10. item[next_item].isAssign = true
11. }
12. return sol;
13. }
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<Abstract>

Solving the Constrained Job Sequencing Problem using
Candidate Order based Tabu Search

Sung-Wook Jeong * Jun-Woo Kim

Purpose

This paper aims to develop a novel tabu search algorithm for solving the sequencing problems
with precedence constraints. Due to constraints, the traditional meta heuristic methods can generate
infeasible solutions during search procedure, which must be carefully dealt with. On the contrary,
the candidate order based tabu search (COTS) is based on a novel neighborhood structure that
guarantees the feasibility of solutions, and can dealt with a wide range of sequencing problems

in flexible manner.

Design/methodology/approach

Candidate order scheme is a strategy for constructing a feasible sequence by iteratively appending
an item at a time, and it has been successfully applied to genetic algorithm. The primary benefit
of the candidate order scheme is that it can effectively deal with the additional constraints of
sequencing problems and always generates the feasible solutions. In this paper, the candidate order
scheme is used to design the neighborhood structure, tabu list and diversification operation of tabu

search.

Findings

The COTS has been applied to the single machine job sequencing problems, and we can see
that COTS can find the good solutions whether additional constraints exist or not. Especially, the
experiment results reveal that the COTS is a promising approach for solving the sequencing
problems with precedence constraints. In addition, the operations of COTS are intuitive and easy
to understand, and it is expected that this paper will provide useful insights into the sequencing

problems to the practitioners.
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