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Design and Implementation of Electronic Commerce
Prototype System based on Mobile Agent
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ABSTRACT

Mobile agent is a software program that provides autonomy and mobility for the users in the networked computers by deciding its own
movement place. Since mobile agent does not keep up the network connection and migrate its executable code under its own control, it can
be often used in the unstable network conditions such as the wireless network and the heavy traffic network. In this paper, we show that the
electronic commerce system can be developed efficiently to retrieve and trade the goods in the mobile computing environment by using the
mobile agent paradigm. Multiple mobile agents migrate into the market directly, then negotiate and trade autonomously relevant goods and
services. The execution result and executable code of the mobile agent are retumed to the home place and reported to the users. We show that
the mobile agent paradigm is suitable to build the mobile electronic commerce system by designing and prototyping the mobile market system.

719 : O|F OHOIHE(Mobile agent), HXAMH(Electronic commerce), OIS0 AlAH (Mobile market system), 0% ZHFE (Mo-
bile computing)

Lo 2 2 pEHoz A¥ACH, 42 AHY /&% B &
of WASWA A 4 BEL A zGaolo} Bt
2EHNENY A 20T, ARt AL FFHE
Aol e F HEAR, EAGR L LG A
g =5 EZPAT V193 2uRze Ade A4 AEYG

ARZANE AFEH HEAIE B3 AE, AF, A
Hl2 58 %3 Ale 92 A% & 3, AEFAe
¢ B4¥ BE FHY AY A4S U] AR

A AAH FALY @A de A F /MR FI2
2 UE F e, A HAE 7193 v AAY
#Aolxn, F AAE 74T 71 ARl 719t B
A= AE3 VAN(Value Added Network) 7]%ke] EDI
(Electronic Data Interchange)& ©]8-3td di7|9& FHL

t A8 3EAgY AREPRYYY a2
H Fu84  ARSAATAEN ZeiXRE 93
=R 20019 104 49, AAEE 20019 129 7Y

r

Az AAE FHAM AL AviAe ANE HASE AR
WWW Ahgo] duielofAl EiEdA F43 ddsgan,
Yl 4 E(Internet shopping mall), A& 47 (electro-
nic retailing), 7} A ¥(virtual storefront), 2221 X ¥(on-
line shop) 59 t}d ol5o2 EEx gt

g 71&g ol&std AU ANA AHEATE Ade
AES BeHoz AMFY T EE dujEis AL o
ahglgl @AR wolEeolm girh FF ANE 8oldA &



634 MENZ|EBI=FXI B M8-BA H6z=(2001.12)

F UEE AE A AlejEVt E¥sE7} 34, AUEY
AE fojE A% Ay o Auj AJEES] FE F535
A gol7ti lvH2-4]

ol do]AEE WENaZ AZE HFHES A
g dAsd YL FPsn oFAXNE 222 ZAAY
2 9]E A& (autonomy) - ©} % A (mobility) & 71 &%
Eflo] Z2aPo|t}, o]F do|EE EHZ dZE A
& FAF A2 AR g1 AP 2=} FHTE Alx
g8 ojF3H YFE FIY 4 ] Wi HEYA
dAZo] BotgE FA F #Aol Ry} wo| He= &
Aol 849 ¢ A4, 51

B =RAME olF dojdE #AHUB-8lE AL
22X olF AFH AN FE FA R ddiE a&Ho
2 298 F e AANAY N2dE FEE F ASE
BaFn 9o} AMEAE At B4 Al o]F do|HE
Eo] Agog AH olFsld Mulay FEE AEFHoE
FAHAY dinjsia, vojdaes oo|dE d3 =9 F
7l S8R AAfeR oFse mudth wekx, e
IBM2] aglets[7]& ©] 83l olF vhdl Al2€E& HA}R
AY FEFoEHN o]F dojHE He o] o]F HAFH
FAANN ARGAY Ao FFH HEEE B

B eFo FA4L g gt 2% At 7w o]F o
O|HE A2gd AZGAHY A& HZL EAT 3%
dAE o]F dolAE 7|t Az FAY Y A2dE A
Ada 486 o]& 7oz A FE Adtd] 3l
71€dt) vt o2 Ay TAF AAGAY Y A2d
& n@en FF A7 FA dhsto Je@d

2. O|& oio|HE AlAHa} Mt 4AHH B 24

olF oo]HE A|AHIL o]F do|HEE AA, °F, &
8 A%, 84, 2 7] B doAE] AF FV|E BT
F AdE EGEoj o] A2HE o|F do|HEE X2
#Yst7] 9@ dol, Jo|AEE Ay 7 oy
g, o|F oo|AEZF FYA7]7] A AHZH, oF
SJHEE A4y $IF TZEZ R o|F oo]HEE B
F37] 9§ Botses AL oF doHEE THE
o AHgElE a2 dold 8T A ZAEJA
o) 3 AL AFse ARt

A o] A A2y FFe Aul dojo] ZAY
7l 228 Adate FAojth dBAH 4F SR,
kg ETHE oo AoE 4Uste Ara9), D'Agent
(5], Tacoma[1017} lo®, Ayl Aojutg s[wteR 3=
IBM Tokyo Research Lab.(TRL)S] Aglets[7], Mitsubishi
9] Concordial1l], ObjectSpace® Voyager{12], General
Magic®] Odyssey(8] 5ol 3t} o|E9 53¥ HaE <E
>3 #Zv

olF dojdE N2HEL olF 71¥d w2t HZ(ump)

‘m@3 2173 (known entry-point) £E S& Atz ¢l

th AR, AT 2de Aago] A= ZewEE A
& AFZEL o] dAe AFHoZ Jo|HESY 3=, AN
e, L Aol FuHE THsA g 2oz BT,
& A2ddyEe FHE B3 JZF AHAATH
AL ALgrd o A|2dE D'Agentl5], Aral9], Ta-
comal10] Fo] 3tk &4, AU ELE Jo]HES 3=
o} A Auge ¥Fste] & A|2doE Ry =X
N2gA e AYHEA i)l 43& ASdc o
23 Al2"o 2 Aglets[7], Concordia[1l], Voyager{12], O-
dyssey[8] 5ol itk =l 7|uk olF co]HE AAdE
Aul7Haw Ao o} WA glo] APAFI= AP Ede
A3t ok AZ 2do] Jo|HE ZIauoA HA
He sl g, Ao} FejE EA3E FHo] 7|&E U ZHH
o F7tsojol ke @Al Uk

ojF olo]HE A|2YE ¢tejg 7HAl do|HERYEH 7}
F2EE "oldot 7] wRd Hto] F & olF o
JAE AHF9 HY F2EE Y AL dlo AL
32, AEE AFS ¥ HAy B AREY N9 olF
o wt AY HIE I AT 8 BN
olF Jo|AEE APA Ak k. Y, Arald], Aglets
[7], Odyssey[8] 5 W#&9 ANAHEL $2EC 1F9
U ool AEE % BEvE AFEA K3tn Aok

CE 1) A} 7|8 AjAge] BYE H|D

A2d
5 Aglets[7] Voyager{12] | Odyssey[8]
Remote creation of
agents No Yes No
Remote Java message None State—:r:-me- None
Messaging to mobile
agents None Transparent None
! Oneway,

Messaging mode Sync, Future Future, sync None

. .. 5 different ..
Life spans Explicit modes Explicit
Mobile naming service None Integrated None
Move to program Yes Yes Yes
Move to object No Yes No

. . Yes, special Yes, no Yes, special
Itineraries APl special APL | APl
Connectivity Restricted Full Restricted
Security Security Security None

manager manager

Partial connection No No No
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Agent Mobility
Support(Aglets)

Java Virtual
Machine(JVM)
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(32 5) MMmaster A&

AR (29 5olA Y 2ol Tahiti€ 3t olF &
2 E9] MMmasters} ©]F A¥9 MMserver& #7715
At MMmastere (28 6)9 MMwin 3d& H$3L
MM servers (@ 7)9 38 & Hid.

MMmaster Z#2E ¢ 1200 2RI 2 FAHL o]F &

OlF GOITE 718t Bt A 28 AILHO A R 78 637

2EdA SR BE 75 Aol #y FHPioirt
AHgA7F MMS# invocationdtd MMmaster 3829 on-
Creation() callback ¥47} ¥e3, o] ¥4 kA MMwin
Y28 320N o)F viAdl AMujx o] vedt
o}# 2] Z=E onCreation() callback #4-8 HejEth

public void onCreation (Object obj)
{
ac = getAgletContext() ; // get the currently executing
agletContext
uiwin = new MMwin(this) ; // show the MMS UI window
uiwin.show() ;

MMwin Z#20X Buy #Eo|u Sell HEE 21
ol wiAl AH|x 3ol ALSA FHR(AMEA] o F, &%,
A3 NE)g BEF AE(BE R/, EF °lE, % @D
& MMrfp Q12820 A338te] MMmaster E&l2A A
23ttt MMmaster €&l2E buyPressed()\} sellPressed()

+8 F&%)

buyPressed)t} sellPressed() §& ol Ao HEY M
Mslave E#29 A2 28 A3, 279 JHE
RFPTOSLAVE HAIRE 950 olF do|dEANA HdA
Z thg, Fo)A itineraryE dispatchdttl.

public void buyPressed(MMrfp rfp)
{
rfp.masterld = getAgletiD() ; // get MMmaster ID
// Creates an instance of the specified aglet class
sProxy = ac.createAglet(null, SlaveClassName, rip.masterld) ;
rip.slaveld = sProxy.getAgletID() ; //get Aglet Id of MMslave
// get the URL of the daemon serving this context
rfp.masterUr]l = ac.getHostingURL() ;
rip.slaveUrl = getSlaveUrl() ;  // get Destinations of Slave
ripbuying = true ; // set the buying aglet
Message msg = (Message)rfp.constRip() ; // construct
RFPTOSLAVE message
sProxy.sendMessage(msg) ; // Sends a message to MMslave
putMaster Table(rfp) ; // put into Vector table
sHashTable.put(rfp.slaveld, rfp.slaveUrl) ; // put into hash
table
sProxy.dispatch(rfp.slaveUrl) ; // Dispatches the aglet to the
MMserver

o] E Aue] MMservere 3§ Buy £+ Sell °]% 9
JHEE ZAAZ A 2IHAI L FolF AFE
S Pl o)F Muld AT olF doHEE (O
Y Ne st o] Market Status Listdl =&& ¥+
HARE B Fu 7] = @) 9e] ozl Buying
Ttem List % Selling Item Listell 2% ABE 5532
Nze 2Y=g Y3 87E AYE FATH

MMserver 2% o 1500 @lo2 FAHI o]F A
HolAq EZstE ZE 7)5& Adse d4Y 2ot
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(38 7) ol& Muioll =X#t Buy 0| OIOIME

AHgA7} olF vhl AW &8 T2 WS invocationdtH
MMserver 229 onCreation() callback 37t ¥z
o] g4 WolA MMserverwin ZFHEE 3TN o

& " M o] vehdth 283 run() callback ¥+
7t £ R ZRE vAAE HF5EY] 9189 handle-
Message() callback &4& A3ttt MMserver Zej2&
Taihiti 1% 2% instantiation @ W onCreation() &4,
run() 7t AdE EEHT, O 0|99 od g9x &
A=A e

public boolean handleMessage(Message msg)
{
if (msg.sameKind(“REGITOBA"))

regiSlave(msg) ; // The message is sent to MMserver
for registration
return true ;
}
public void regiSlave(Message msg)
{
MMrfp r = new MMrfp() ; // user information
runame = new String((String)msg.getArg(*NAM")) ;
ruaffil = new String({String)msg.getArg(“AFF”)) ;
// goods information
rkind = new String((String)msg.getArg(“KND”")) ;
rtitle = new String((String)msg.getArg(“TIT™)) ;
r.price = new String((String)msg.getArg(“PRI")) ;
// create new thread to process the MMirfp
RipThread rt = new RfpThread (r) ;
// The following code would then create a thread and start
it running *
Thread thr = new Thread (rt) ;
thr.start () ;

olF AMujolx Fujzie} @ujzt Alolof] wjujrt AW
I A#E (29 8)3 ] Status List, Item List, Waiting
Placee] A AR E FAIG) w7l AL ofF o
OJHEES A3 AAE Z1 AN F do]HER] o]F
32E¢ MMmaster2 &0zttt o] Awolre] win
AL FoiAst wejzte 4F ARCEEEY 7MHE v
Ao g o] Folrt

class RfpThread implements Runnable
{
MMrip r;
RipThread(MMrfp pr) {
r=pr;
};
public void run() {
doRfp() ;
}
// Create one thread per one registration
synchronized void doRfp ()
{
Vector ans = null ; // Result for title-Matchmaking
// display RFP-Registration into MMserverwin
regiDisplay(r) ;
MMrfpAnalysis(r) ;
if (rbuying )
{
ans = matchSTitle(r) ;
if (ans.size() != 0)
{
// construct BUYRESULTTOSLAVE message
Message msg = constBuyResult(r, ans) ;
AgletProxy sp =
getAgletContext().getAgletProxy(r.slaveld) ;
removeBTable(r) ; // remove buyer-entry from
regiBTable
Object obj = sp.sendMessage(msg) ; // send the

result to slave
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