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(electronic commerce, EC)

(MDSS) MDSS
MDSS
€ NISE
(AHP)
( )
NP-hard
(  100)
(good enough)
EC (Coulson, 1999)
(Duffell, 1999)
EC
( 1998)
24 365 (Bloch et al., 1996)

Waiter EC
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(vehicle routing
problem, VRP)

) VRP
(vehicle routing problem with time
windows VRPTW) ( 1996)

(EC) (Paolucci et al., 2002; Ngai & Wat, 2002)

NP-hard (Caprara et. al., 1999)
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(multiple criteria decision-making, MCDM)

(total weighted delivery time, TWDT)
(total purchasing cost, TPC)
(latest arrival time, LAT)
(minimum receive distance, MRD)
(Fi)
(TF)

(total number of distribution center, TNDC)

(tardiness, Td)
AHP
(1<i<m)
(I<j<n)
(1<k<n)
l J (
k

AHP



66

92 6
Ii = I
ax= k ( ))
j 0 K
)
b= i j
ZDk = ZS
(dummy) IDk=x§
W= K J
Xij = J '
Yi = ! J
i j 0
z = j
0 J
TWDT =) > t,V,
i=1 j=l
TPC =ZZC” Xij
i=1 j=l
LAT =T, Yy <T,i=1,...,mj=1,..

n
F, =Zy”. ,i=1,...,m
j=1

TNDC =i Zj

j=1

*9 n’
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m n
Minimize TWDT =) > 't.y,

i=l j=I

m n
Minimize TPC = Z Z Cij Xjj

i=l =l

Subject to

0< bij Xij £ G Yijs i =1,.., m,j =1,..., N,

n
zb”y,] <l,i=12,...,m,
=1

m
> by, <mg,j=1,2,.,n,
i-1

n
> a,z;21,k=1,2,..,n,
j=1

Xij=0,i=1,...,m,j=1,...,n,
yi=0or1,i=1,...,mj=1,..,n,
Wg=>0,j=1,..,n,k=1,...,n,

Zi=0orl,j=1,..,n.

1)

2)

©))

“)

S))

(6)

(7

@®)

©)

(10
(11)
(12)

(13)
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L

LP

(Turban & Aronson, 2001)
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(

VB

Lp.dll

(

1999)

AHP

Visual Basic 6.0 VB

(Rapid Application Development, RAD)

VB

2000)

Visual Basic 6.0  Microsoft

BASIC

ActiveX Internet

Access 2000
VB 6.0
Access 2000 VB 6.0
(1994) BASIC

VB LP SOLVE
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AHP

0.1)

LP

200

AHP
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(Managerial Analysis)
()
BA BI
B3
B1 300 0 0 94595
B2 0 300 0 90665
B3 0 0 300 95065
BA 100 100 100 44795
()

(Church, 1984)
(location set covering

problem; LSCP)
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5 5
100 200 300 400 500
568 0 ( )
400 500
B2 400M
1
16
100 200 300 400 500
17550 17550 17550 17550 17550
3000 3000 3000 3000 3000
1624 988 718 271 271
1376 2012 2282 2729 2729
0.078 0.115 0.13 0.16 0.16
9 6 4 3 3
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i100M 200M 300M 400M
OB 1 4 2 1 1
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NP-hard
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A Web-based Decision Support System for
Solving the Dynamic Location and
Distribution Problem Using Multicriteria
Decision Models

Jiunn-MiN LEE, WauIN-CHIN CHAIN, Jauin-Bauin WANG

Institute of Information Management, Fu-Jen Catholic University

ABSTRACT

Although the methods for solving location, set covering and allocation problems have been developed in
many real life applications respectively, few applications consider the three kinds of decisions simultaneously
and are actually in use to support decision makers, specifically, in electronic commerce (EC) (Paolucci et al.,
2002; Ngai and Wat, 2002). This study presents a multicriteria decision support system (MDSS) for integrating
the proposed decisions on Internet and then the resulting dynamic location and distribution problem is
formulated as a mixed integer linear programming model which forms the basis of the MDSS and whose
objectives are to minimize the total weighted delivery time, the maximal lateness time, the purchasing cost, the
total weighted cost, or the total number of vehicle, etc. Several methods for solving the proposed model such as
weighting method, e-constraint method, the non-inferior set estimation method (NISE), etc., can be

implemented by any famous business software in the MDSS. All required data may be obtained from

multi-dimensional data warehouse, several forecasting models in model base, customers or decision makers, etc.

Besides the proposed models and methods, specifically for the weighting method, the analytic hierarchy
process (AHP) and a knowledge management system (KMS) are used interactively to determine the weight of
each criterion and then multiple objectives are transformed into a single objective.

A prototype system for delivering the products of meals (e.g., box lunch) from multiple providers to
customers is presented in this study. Since the proposed problem related to MDSS is NP-hard, the business
software cannot work well as the number of providers or customers, say 100, becomes a large number and then
a heuristic algorithm is developed and adopted in MDSS. Compare to the lower bound of the optimal solution,
the heuristic algorithm performs well and gives a good enough solution. Managerial analyses are also presented
in the system to determine the favorable alternatives in changing market environments. Similar applications in

EC and their meaningful results will be found in future research works.

Keywords: dynamic location, distribution, multicriteria, decision support system
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