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A Distance-Based Simulated Annealing Algorithm
for the determination of the Number and the Location
of Centralized Warehouses

Dongju Lee'

« Jinho Kim

Department of Industrial & Systems Engineering

Forming central warehouses for a number of stores can save costs in the continuous review inventory model due to

economy of scale and information sharing. In this paper, transportation costs are included in this inventory model. Hence,

the tradeoff between inventory-related costs and transportation costs is required. The main concern of this paper is to de-

termine the number and location of central warehouses. Transportation costs are dependent on the distance from several

central warehouses to each store. Hence, we develop an efficient simulated annealing algorithm using distance-based local

search heuristic and merging heuristic to determine the location and the number of central warehouses. The objective of

this paper is to minimize total costs such as holding, setup, penalty, and transportation costs. The performance of the pro-

posed approach is tested by using some computational experiments.
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<E 1> AE07} 10702) A9l A}

GlolE =| X5 SA4 h2-1 h3-1
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B3], 95 o UjE wE 429 Bgo] 10000 : 109 7
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=y ol FEoZ 2 Ay|u Falad 29 A4k

Aol 9@ ZAey] wiolth <¥ 2>¢ <X P&
<a® 2o YeEhd A F HAHY oF o yRetEs
of a] z ofAl(data I-data 10)E 108]% WiEAd
A Folt},

S, CHFRAP, AN ERyS A4
B2 B e HA@S), BEEAA, FoAMAZ
(CPU time, %) Yepdict

Zr 7498 AH8E YR o) R dbESE SALZ 10000
210, SA2E 10 : 10000, SASE 1000 : 1002 3Fich <&
3> A= SA3E 100 : 1000, SA4E 10000 : 10, SA6E
0 : 10000, SA7S 10: 1000022 &tgch ti¥-&e 7
M 22 S Holg R o UF wEFY F
£ Mg Ae &7t & Aolrt gl 741*1}*1{}01 é%}
2 A7 dud At A8 E9Y, SA6 AP
1000 : 1000] 7FE $& AHE HolAR 10 : 100009
Azt vlwe] o A& & o7} glow AXRA Tt
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<E 2>9 <% 3>9 AFE B HTo| SAe7F HF
Zzo 3HE F/Lxﬂﬂotq oy ?5;'(}1: z}-o}}q o}z%x%oE
ZL e A= Ao Btk SA3T SA60] SA4
o} SA7qHlE] F Holmz A7 Fol~

Ao e

SHEE A Fe2g 28 FL43 SAS
7} e F29S A 43 sAlolu} sA2yT 23 A
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TUHUC 2 UK TS AT HE 718! Simulated Annealing Z112IS 51
<E 2> SA, SA1, SA2, SA5S| &UT12|E9| Ms H|W
ol SA SAT SA2 SA5
MR |EEEX| AZHE) | "®E | EEHAH AIZKER) | 2 |BEEI| AKX | ®2 | 2FHRH AZKE)
1 80003 310 29 79608 97 41 79732 364 28 79874 225 4]
2 155863 2020 23 152323 1274 30 149579 522 20 157479 1712 29
3 118757 878 24 117427 1192 31 116094 721 21 119660 881 31
4 160814 3482 22 156514 1604 29 155019 1075 20 164373 1734 29
5 145452 1430 24 142833 777 31 142260 1210 21 146657 1449 30
6 85790 677 28 85993 716 38 84961 348 25 85972 709 39
7 104444 282 25 103824 550 35 103251 433 23 104274 663 33
3 103194 673 25 102663 933 33 100510 277 22 104411 781 36
9 93988 603 28 93389 520 39 92309 202 25 94491 250 40
10 132490 1457 23 128159 706 28 127364 206 21 133381 858 28
B 118116 1186 25 116273 837 34 115108 536 23 119057 926 34
<E 3> SA3, SA4, SA6, SA7S| LRIl M5 HIR
HolEd SAS_ SA4 _ SA6 _ SAT_
MR | EEEX | AZHR) | BE (BEERHANE)| "7 | BEEA| AKE)| 23 | BEUR] AZKE)
1 79587 122 27 80217 473 47 79477 9 28 79674 305 28
2 150120 706 20 149807 871 34 149345 370 21 150292 975 21
3 115559 384 20 115631 338 34 115440 372 21 115411 309 21
4 154594 786 20 154924 1020 33 154006 477 20 154507 1506 20
5 141154 537 21 142013 1075 34 140786 155 21 142182 1496 21
6 84817 430 25 85335 433 42 84761 73 27 84849 323 26
7 103033 62 22 103627 613 37 103017 157 24 103522 679 23
8 100385 88 22 100802 387 35 100251 142 23 100496 174 22
9 92201 271 24 92582 339 41 92069 223 25 92370 307 25
10 127580 401 20 127688 327 34 127493 413 21 127435 319 21
by 114903 379 22 115263 588 37 114664 239 23 115074 639 23
ol AFL Fof = AxnE s B & SAsSET e HFH FEFAAAE BAF5o] SA3
2. I SA6S B F2EE WA HEsted TCH B
« SAGo] 7HE F& dE ATy, AF o WiF T3 BEARE sA2Y SASETE WA ki o)F
V2ol WIS A whSEA g' AR Ve A7k A3t & FAAIR o7 WEQD
« SA27} SAIF} SASHTH dutdod e AFRE H =3t
AFT F e =R FEadw HEde A « F Y FEl2"S 43 SA3, SA4, SA6, SATO|
< &4 FEago] Ayt Fl2gE HEde g 7o) FelAES HE3 SAl SA2, SASE Hut
ABg UL g ATk & {2 ATk
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Ue g AFdh 1 oolge ¥ FuaEe A o o WENESFY dHoM U AFJE Ro
23 SA27F Agridt FE2EES HEF sAlold E Ao HY
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= ZF =1 7t _ 7}
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1 84140 238 80726 1498 80784 83
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3 122692 199 121415 779 118097 64
4 158064 151 168809 761 157832 67
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7 108059 243 104913 849 104744 66
3 105966 235 116571 1150 102476 69
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B 120268 206 121329 1007 117493 70
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