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A case study on algorithm development and software

materialization for logistics optimization
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“Dept. of Information & Industrial Engineering, Yonsei University
Abstract

It has been recognized as an important issue to design optimally a firm's logistics network for minimizing
logistics cost and maximizing customer service. It is, however, not easy to get an optimal solution by
analyzing trade-off of cost factors, dynamic and interdependent characteristics in the logistics network decision
making. Although there has been some developments in a system which helps decision making for logistics
analysis, it is true that there is no system for enterprise-wise's on-site support and methodical logistics
decision. Specially, E-biz process along with information technology has been made dramatic advance in a
various industries, there has been much need for practical education closely resembles on-site work. The
software developed by this study materializes efficient algorithm suggested by recent studies in key topics of
logistics such as location and allocation problem, traveling salesman problem, and vehicle routing problem and
transportation and distribution problem. It also supports executing a variety of experimental design and analysis
in a way of the most user friendly based on Java. In the near future, we expect that it can be extended to
integrated supply chain solution by adding decision making in production in addition to a decision in logistics.
Keywords : Logistics Decision—-making, Location & Allocation Problem, Traveling Salesman Problem,

Transportation—Distribution Problem, Logistic Software Development
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o] gho] Hx=E 0] & w7 7K & vk o]
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3) JMatrix File Editor
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4) Bean Shell Script Editor
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4.2.2 Problem Description Editor
Problem Description Editor+= E-biz
Fot 49 Data, 18jar A8 545 ZVO%}E A

pdesc files AR AFAZL 5= Q= A7 ot

1) pdesc file2] A4

Navigatoroll A 39S RS Project -2 Project?]
sh9] EHE Ad9stal, vy~ QEE HES TE F
"New>Ebiz Transportation Problem’S A&i3pd o}
o} & shdo] YeRdTh

xd
Multi-page Editor File

This wizard creates a new file with = pdesc extension that can be opened
by & muli-page editar,

Container:l/Ebiz TransportationExarmple
problemnz, pdesc
roblem Lategqory
Vehicle Routing Problern
Facility Allacation

Eile name;

Travel Sales Problem
Distribute Problem
Simples

0 e o o B

< Back | HERT

| Einish i Cancel |

<% 7> E-Biz 7% A2ZEY ] pdesc ¥Y YA

option 227

<# 11> E-Biz % AZE9Y pdesc T A
option &5 A

K3

1t

olo

Rl
g 448 2TAE 5o 22A= 9 iS4
Ak ) YakIA Ae A dese) gd ==
D___ ﬁixﬂEJ OM"‘L‘EV]' 7]_124& olado] 5]1:}
ol% uHtal & Wi 3 %] "Browse”
alo] Zr] Ald daate ARzl F oY & #

sele) olge ARk

A §3S AEditl @4 E-Biz &5 solver: 5714

o A 8L At o] A FEF OM-— Aeght,
- Vehicle Routing Problem : & &% &A41E Fth

- Facility Allocation : &5 7149 912 A4 ZAE +

- Travel Sales Problem

- Distribute Problem

- Simplex : LP#3¢] 415 Simplex Method® #t}.

"FinishMES  F2%  ydo] AAEWA  "Problem

Description Editor”7} 3p#ol] UehdA #ck.

m

_‘N

Container

RO

4
Sl

o

ol

Filename

Problem
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2) stA+4
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S, B4l §20l D DataZ DS T, A
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ObjeetFunction Type Maximize] N | & Juet Show Result

ConstraintsForm [Camemea 7

Obiect Function's Coefficient Vector ]

Decision Variable's Constraints Coefiicient Matria [ ][]
[

Biaht Hand Side Veclar

Run
Fun to solve problem
@ Solve This Problem

~
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4.2.3 JMatrix File Editor
JMatrix File Editor= Matrix @E]¢] DataZs =3}
I AFE = AEE 2z s AES] UIE Aledhs

#3710l
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=
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1) jmat file 284

Navigatorol| 4] 42 A8k Project 22 Project?]
ak9] EUE Mgstal, vk~ 0ER HES FE &
"New> JMatrix File"E& A85hA olge} 1+ 3hHo]
LRtk

O E

Multi-page Editor File
This wizard creates a new file with = jmat extension that can be opened by a multi-page editor,

Container: |/EhizTranspan_a|iunExamDIe Browse,..

File name: [newfile, jmat

- Matrix Size
Row Size: [
Column Slze 1 [~

<79 9> E-Biz 5 2ZE9o) jmat 312! A4 option
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<# 13> E-Biz &7 AZE9°] jmat 3 A4
: SR A pts=matrixString("3,8; 8,2; 2,5; 6,4; 8,8");
option =7 <278 ri = matrixString("0.05, 0.05, 0.075, 0.075,
0.075");
31 = vi = matrixString("2000, 3000, 25000, 1000,
= W& 15000") ;
— . ~ — - — wi = vi.ebeTimes (ri);
“4’%1’% %@%} -"L«i&qE 'EVZTO: _‘ﬂilﬂiﬂ 75]'% = solve_singleFacLocation (pts, wi);
E],EE_ ?j]alﬂ@.q, _\7],021 /\(E/Kétﬂ‘ J—x]. }‘\jE_lll }\] /‘\jE_HE] solve singleFacLocation (pts, wi, true);
gl TZAE T ZZAES] F19ETI} 7 pts = matrixString("5,5; 5,15; 4,31;, 8,10;
Container ixfo RS ij j oA E LI ] 7,27; 11,7; 10,23; 12,31; 15,10; 17,15; 20,25;
R0z o] Hr}, vk ol nptuAt 2 23,6; 22,15; 25,18; 30,15; 31,30");
= 3 929 "Browse” HES 8 3k 24 wi = matrixString("50, 80, 90, 30, 60, 20, 40,
}\\jE—H EHil_/\o]_x}% /ka]g—g;\];"_] _t',r_ o]j]e_;]1 z:sjl__/l: (})Jr% 20, 5, 88, 72, 12, 80, 85, 64, 60");
solve multiFacLocation(pts, wi, 3);
File o N solve multiFacLocation (pts, wi, 3, true);
. AT Btdo] o]F& Pt -
MatrixSi | A48 Matrix Data®] Row<} Columm®] 2715 ¢
ze gt} ; B
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Vi = matrixString("2000, 3000, 25000, 1000, 150007);
Wi = vi.ebeTimes(ri):
solve_singleFacLocation(pts, wil:
_ 3 s0lve_singleFaclosation(pts, wi, true):
S 493 F ‘FinishHES F29 5ol A s oo, 360 T Bl 550 B e e T 23 e e 5
atrixSteing("S0, 80, 50, 30, 60, 20, 40, 20, 5, ©8, 72, 12, A0, G5, 64, 6075
2J%] a1, JMatrix File Editor7} 21 8% o} y ook v b e
illuclpcﬁli ; L’d
2) AR 3}7] <29 11> E-Biz &5 AZE$o] Bean Shell Script
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= Baste il +h s
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= A HEC Ctrl+l I
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<% 10> E-Biz &7 A£ZEgo] Matrix Editor ; 2, e EIEEGE e
Save
4.2.4 Bean Shell Script Editor <% 12> E-Biz &7 A2ZE¢ o] Bean Shell Script
Bean Shell2 Java®Z T8 A 23" o9 utd AdPAI7]171(1)
EAE VA= Java &2 QAEZE]E o]t} Bean Shell
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oltyEfell =7



166 Y R A 4A 2 $92 A%
@ 4 3

‘__.7U]ZJ—

A 3 é‘ﬁEE%lM TE Al
A

=
h= 4
AARAEA

2.0000000000045985, 5.0000000000018945),  To

2.000000000003302,5.£000000000013 61}, 7o

71,5.C ¥, o

0000000017026, 5.0000000000007}, 7o
c

5019178, 42070187852 Al
178, 420701877487

420701876747

420701876214

420701875832

9178.420701875557

£179, 420701875358

c5£:9178. 420701875119

/5. , T
00000000038775, §.0000000000003 62}, otal
16, 5. 0C
1453, 5. 1865,  To

178,420701875:17
5019178, 420701875044
:9178, 420701874391
420701874988
178420701874
420701874908
£178.420701874893

000000000317, 5.0C000000000005},  Tota.

0
062, 5.

0000000003045, 5. C000000000000:5}, 7o,
10524,

\ 108 120701004084 J
1) Sotatcont 517, moT0i0ETS

:‘m L o A e sy of
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4.2.5 Bean Shell Console

Bean Shell Script® A% thalre=z A7)
Consoleo|t}. o] F&EoA= ARRAZE s W&&
SA| Adste] 1 AaE shdel| &3tk

1) Bean Shell Console AA]7]7]

Bean Shell Console> ofgie} o] 3shd i
"Window>Show View>Bsh Console”S A 8i5hd 1%
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e | g ol el Q| New Windaw I
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<3 15> E-Biz &5 AZEH 9] Bean Shell
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2) Bean Shell Console A& o

Bean Shell Console®] A&=E™ 3slHo| “>"3Z A7}
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=
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<% 16> E-Biz &5 AZEH 9] Bean Shell
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4.3.1 E-biz &5 Solver A%l
E-biz &7 Solver= &A 3l
S ARESH o] dlF

Q7] wiiEoll EA7F W

AdE 13 & 5 gtk
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<3 13> E-biz &5 Solver <1zl %8 package
package 7l &
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. . packageSolld FEAHOR AMSlE TsS
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Facility Location’s $1%] A% #A4IE & 4

+ LibraryE #l&3Hc)
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= 5 9 Library2 Alg3it
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5. Test bed
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<E 14> 7% &A
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