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ABSTRACT

As of now, the mobile agent technology is considered to effectively reduce the network traffic and flexibly process various reguests of clients
without modifying the interface of servers. Since most mobile agent systems have adopted their own architecture, implemented in different ways,
mobile zgents created in a mobile agent system are not useful in other mobile agent svstems. To solve the problem, the QMG (Object
Management Group, Inc) proposed the MAF (Mobile Agent Facilities) specification suggesting a common conceptual model of mobile agents
and mobile agent systemns for the interoperability between heterogencous mebile agent systems.

In this paper, we describe a mobile agent system named SMART, which satisfies the OMG MAF specification, written in Java, The SMART
system supports interoperability with other mobile agent systems implemented according to the MAF specification, and also provides a security
mechanism based on the security model recommended by the MAF specification. In addition, to support the robustness of the agent system,
the facilities of exception handling and agent persistence are provided.
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SMART Al=®& =2l %7“’1]7\1 HA dHFA o
oldES Fyolid ¥ HRE YFHoT A
715 & JavaSpace® °|-&atd AFgct Ao|HE Alxdd
o &AL de]AE 49 A de]dE Axde A
& % wAd 2EE Hske Faslth SMART A29&
Jini Aul2:¢l JavaSpaceel olo|HE =€ HHZ 2
3 agentEntry, placeEntry®h ole]HE d9fxzlg ¢%
agentExceptionEntry, 282 A2d AHZ A4& gt
systemStatusEntry g el 2 A3l JavaSpace®] write()
£ o] 835 AA" agentEntryel placeEntrye o] F9of o]
HES Z#elz ARG AAD deoy e of&SE o

A2 JavaSpaced take()E ol #alef B g

]
SMART A
wiite () agentExceptionEntry aegntEntry
take() placeEntry

JavaSpace

(2% 7) SMART AL~ Persistence 7|5

r import net.jini.core.entry.*:
import netjinientry. AbstractEntry.

public class agentEntry extends AbstractEntry {
public String agentName;
public Agent agent.
public agentEntry( String inAgentName,
Agent inAgent]
{

L

(32! 8) JavaSpaced! MEEE Entry o

agentName = inAgentName;
agent = inAgent;

ol ool UES olF co]dE A2y 4HsA ¢
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& AgentExMessage report_Excpetion(in Name agent_
name, in ResourceName, in string message, inMAFA
gent Svstem exception_catcher) : o] AEE F3 7]
o] HE Alagle] Mgl HHg} de] 4L delHEFE
A ool dE Al g 7] At

e boolean release_resource(in Name agent_name, in
ResourceName resource_name) @ ¢ 738e] 2484

de|HE/E AFT Aaw AlE FolErh

3.6.3 dlolAE A% =F WA rHsH o9 Hel

SMART A€ oo|dErt 547 oe]idE ALd
& 37 B 49 7 Regionvh} &8 JavaSpace
(MissingAgent)oll ojo]HES gajdoez A} Mis-
singAgent #FA4E ol Fdlde 2 do|HE Al
28 Zold ofolAE Alxg] T do]HEE AAR
3lx Missing AgentEntrvE AAHoh olFHZ @A
(PathHandler)¥ isAlive (in MAFAgentSystem target_
agentsystem) A E2 o] &3] AFE de]HES FHA
do|HE Alxde] HHIM A UF AT TAHLE o}
23, 233 do]AE Alxdo| HE sHed ), oo|HE

t
2 st 2212 A4 MissingAgentEntry 8 Leaser

ZIRHow qAzte g AL oo|HEZ} A4E u d
AE Leasedt o 2% AR, o AE ZFHcteE Miss-
ingAgentEntryE JavaSpace®] Al A gt}
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public class SmartClient {
static org.omg.CORBA.ORB orb
static MAFFinder mafFinder:
static MAFAgentSystem_Impl mefAgentSysten:
static MAFAgemSystem dest_mafAgentSystem, agentSysterm

public static void main{String[] args) {
J QI TrHGIZQEORN  oveomeveveereserseesnsoens s ess s imn e et st D
orb = org.omg CORBA CRB.init(args, props)
client = new SmartClient();

/ Create MAFAgentSystem_Impl Ohject e roeeoecneeeeveersees @
mafAgentSystem = new MAFAgentSystem_Impl{orb};

/ Get MAFFinder Reference oo [&)]
mafFinder = mafAgentSystem.getMAFFinder();

// Ger lomation of SMART alph ageni SyStemm v ey

locations = client.JookUp_agentSystem("SMART _alpha");
dest_mafAgentSystem = mafAgentSystem getDbjectReference(locations[01):

# Create Agent!! v (&)
Name countAge = client.createAgent(};

}

{38 11) SMART : Client =22

SmartClient F# =+ A ORBinitO& ol -8§-3td A
WA she] A& §13le ORBE 7188 o1& &%)
o MAFAgentSystem °]F—1fﬂ|°]ﬁ—5 TH AAU MA
FAgentSystem_Impl& o5 do|dEZ EFx] Mu=z
olgAlZ 4 otk lookUD,agentSystem()ﬂP getObject-
Reference()2 ol#5te] “SMART_alpha"dts o] F o 9
Ae Aol gAH~AE T £ AT createAgent((E
FetojdEclld countAgezt E2lE= Fulbg] deojdEE
At

5ol BEE SMART Al2’le|A oelHEd #gst

OMG2| MAF HME XIdEste

CORBA 7189 OtF WIOIFE A" 220

public class Agent implements Runnable, Scrializable {
public Agent(String name, int age, LinkedList path) {

agentName = name;
agentAge = age
agentPath = path;

}
public void un() {  // Agent Behavior .- P 0
for (int i =0:i1 < 10 i++) {
this.agentAge++;
}
iflagentPath.size) = ) {
next = {String) agentPath.get(host);
agentPath.remove(host),
gotoNextHost{next); // Go to next destination - (&)
lelse [ ... ]}

(32 12} SMART : Agent =23

-
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public class Smart {
public static void main(String[] args) {

// OitB and BOA Initialization @
orb = org.omg. CORBA.ORB.init(args, props):
boa = {{com.ooc. CORBA ORBorb). BOA_init(args, props):

/ Create MAFAgentSystem Impl Ohject @
mafAgentSystermn = new MAFAgemSystern_Impl(*Smart_alpha™}:
boa.impl_is_ready(null};
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public ¢lass Place implements Runnable (

public void run() { // Place Behavier - D
while(true} {
Agent agent = getAgent{},
Thread agentThread = new Thread(agent);
agentThread.start{): // Execute Agent ....... @
}
H
// Put a Agent in the agentPool ..o )]
public synchrorized void putAgent{Agent anAgent) {
agentPool.add(anAgent);
notify();
}
public synchronized Agent getAgent() { / Get a Agent ... @
if(tagentPool size()>0) {
return get{):
} else {
wait():
retwn geti)
}
}
public synchronized Agent get() {
Agent agent = (Agent) agentPool.get(0):
agentPool.remove(0);
return agent:

(32} 14) SMART : Place =224
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Java-To-Go weak No
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SMART @] weak Yes (SSL., ResourceManager)
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