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Specification and Selection for Agent Mobility

ICHIRO SATOH?

When assigning a task to mobile agents, one of the agents has to be selected according
to not only their application-specific behavior but also their itineraries. This paper presents
an approach for selecting mobile agents according to their itineraries. The approach offers a
process algebra-based language for specifying the itinerary of mobile agents and an algebraic
order relation between two itineraries specified as terms of the language. The relation can
decide whether or not mobile agents can satisfy the itinerary required by a given task, in the
sense that the agents can migrate to all the hosts required by the task in a permissible order
specified by the task. A prototype implementation of this approach was built on a Java-based
mobile agent system. It enables each mobile agent to specify its itinerary as a term of the
language and to migrate over a network according to only the itinerary. Also, when it receives
the request of a task, it can select a suitable mobile agent to perform the task by using the
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order relation.
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Fig.2 The structure of a mobile agent.
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public class ItineraryAgent
extends MobileAgent {
// 0000 @O0>000
void setRoute(Route r) throws
IllegalSyntaxException .. { ... }
// 00000000000000O0
void moveTo(Host h) throws
IllegalHostException,
NoSuchHostException ... { ... }
// DDDDDDDDDDDDDDDDDDDDD
void moveToNext() throws
MultiplePossibleHostsException,

NoSuchHostException ... { ... }
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Fig.3 The movement of a mobile agent whose itinerary is
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void done() throws
MultiplePossibleHostsException,
TerminalRouteException ... { ... }

// 000000000000000000000O
// 0000000000000000
void arrived(Host here);

}
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public class CarrierAgentl
extends MobileAgent {
public CarriarAgent1() {
// 0000000
setRoute(new Route("h;a;b;c;d;h"));
}
// 0000000000CO00000O000O0
public void done() throws
MultiplePossibleHostsException .. {
moveToNext () ;

}

}
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public class CarrierAgent2

extends MobileAgent {

public CarriarAgent1() {
setRoute (new Route("h;a;h;b;h;c;h;d;h"));

}

// 0000000000000 00000O0

public void done() throws
MultiplePossibleHostsException .. {
moveToNext () ;

}

}
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Fig.6 Selection of a carrier agnet (CarrierAgentl).



Vol. 44 No. 6

goobooobooooooooooobooOoooo
goooobooooooboooooboooooooo
gooooboooooboooooooooooon
gooooooobooobooooooooooooono
obboooooooooooooobbooobooo

6. 0O 0O0OO

00000000000000000000000
0ooo®og KQMLY 000000000000
000000000000 000000000000
00000000000 0000000000000
O0O000O000O0Plangent'® 000000000
000000000000 000000000000
000000000000 000000000000
00000000 000D000D0O0D0O00O0D0O0O00
000000000000000000000 OPlan-
geent 0000000000000 OOODOOOO
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000 00000000000000
000000000000000000000000
0000000000D000D00000000000
oYV¥ooooo0o000000000oONooono
000000000000000000000000
00000000000000
0000000000O000D0000O00 Mobile
UNITY ? O Mobile Ambient ® OJoin Calculus ® O
000000000 Mobile UNITYOODOODODOO
00000000 UNITYODOOOOOOODOOOoOO
000000000000000000000000
000000000000 000000000000
0 O 0O 0 Mobile Ambient O Join Calculus 0 O 0O O
0000000000 00000000000000
000000000000 D000000000000
000000000000000000000000
000000000000000000 Mobile Am-
bient 0 0000000000000 O0ODOOOO0O
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
00000000000000000000000O0
0000000000000 00000000000
000000000000000000000000
00000000000000000

ooobooobooooboooooooooboog 1481

000000000000 50000000000
0000000000 00000000000000
000000O00O00O00OoOooooo™'%00o0
00000000000000000000000
000000000000 000000000000
0000000000000 00000000000
0000000000000000000D00000
000000000000000000000000
0'00000000000000000000000
00000000000 D00D000D00000000
00000000D0000000000000000
000000000000 000000000000

7.0 0O O

oobooobobooooooboooooooooobo
gooooboooooobobooooobooooo
goboooooooobooooboooooooboon
gobooobooooooooooooooooooa
gbobooooooboooooooooooooobooa
gbooooooooooooobooooooboooo
gobooobooobooooobooooOouoboooooo
goboobobooooooooooooooooooo
gbooobooooooobooooooobooooboan
JavaOOOOOOOODODOOOOOOODOOOODOO
gboboobooooooobooooboooobooobooo
goo0oooo0oo0oooobooooobonoo
gooooooooobooboooobobooon
goboooboooooooooooooboooon
gboooooooooo
goooobooooooobooobooooOooooon
goboooooooobooboooooobooobooooo
goooobooooboobobooobooobooooao
ooboooooboooooooboooooooobooo
gobOoooobooooooooooooooooo
goooooboooooooboooooobDbonbo
goooooOooooooooobOobooobonoo
gooooobooboooooooooooboooboo
goooboboooboooooooboooboboobooon
gbooooodoobooooooboooooooood
ooooogoooo

U0 OboobooooooOooooobooooooo
oooooo

g o0 0 0O

1) Aridor, Y. and Lange, D.B.: Agent Design
Patterns: Elements of Agent Application De-



1482 goooooooo

sign, Proc. 2nd International Conference on
Autonomous Agents (Agents ’98), pp.108-115,
ACM Press (1998).

2) Beaten, J.C.M. and Bergstra, J.A.: Process
Algebra, Cambridge University Press (1990).
3) Cardelli, L. and Gordon, A.D.: Mobile Am-
bients, Foundations of Software Science and
Computational Structures, LNCS, Vol.1378,

pp.140-155 (1998).

4) Finin, T., Labrou, Y. and Mayfield, J.: KQML
as An Agent Communication Language, Soft-
ware Agents, MIT Press (1997).

5) Fournet, C., Gonthier, G., Levy, J., Marnaget,
L. and Remy, D.: A Calculus of Mobile Agents,
Proc. CONCUR’96, LNCS, Vol.1119, pp.406—
421, Springer (1996).

6) Gray, R.S., et al.. Mobile-Agent versus
Client/Server Performance: Scalability in an
Information-Retrieval Task, Proc. International
Conference Mobile Agents (MA’2001), LNCS,
Vol.2240, pp.198-212, Springer (Dec. 2001).

7) Hagimont, D. and Ismail, L.: A Performance
Evaluation of the Mobile Agent Paradigm,
Proc. International Conference on Object-
oriented Programming, Systems, Languages,
and Applications (OOPSLA’99), pp.306-313,
ACM Press (Oct. 1999).

8) Karmouch, A.: Mobile Software Agents for
Telecommunications, [IEEE Communication
Magazine, Vol.36, No.7 (1998).

9) McCann, P.J. and Roman, G.-C.: Composi-
tional Programming Abstractions for Mobile
Computing, IEEE Trans. Softw. Eng., Vol.24,
No.2 (1998).

10) Milner, R.: Communication and Concurrency,
Prentice Hall (1989).

11) Milner, R.: Communicating and mobile sys-
tems: the m-calculus, Cambridge University
Press (1999).

12) Ohsuga, A., Nagai, Y., Irie, Y., Hattori,
M. and Honiden, S.: PLANGENT: An Ap-
proach to Making Mobile Agents Intelligent,
IEEFE Internet Computing, Vol.1, No.4, pp.55—
57 (1997).

13) Satoh, I. and Tokoro, M.: Time and Asyn-
chrony in Interactions among Distributed Real-
Time Objects, Proc. European Conference on
Object-Oriented Programming (ECOOP’95),
LNCS, Vol.952, pp.331-350, Springer (July
1995).

14) Satoh, I.. MobileSpaces: A Framework for
Building Adaptive Distributed Applications

June 2003

Using a Hierarchical Mobile Agent System,
Proc. International Conference on Distributed
Computing Systems (ICDCS’2000), pp.161—
168, IEEE Computer Society (Apr. 2000).

15) Satoh, I.: A Framework for Building Reusable
Mobile Agents for Network Management, Proc.
Network Operations and Managements Sympo-
situm (NOMS’2002), pp.51-64, IEEE Commu-
nication Society (Apr. 2002).

16) Satoh, I.: Reusable Mobile Agents for Manag-
ing Networks, Journal of Information Process-
ing Society of Japan, Vol.43, No.11, pp.3448—
3457 (2002).

17) Satoh, I.. Network Protocols for Mobile
Agents by Mobile Agents, Journal of Informa-
tion Processing Society of Japan, Vol.44, No.3,
pp.760-770 (2002).

18) Smith, R.G.: The Contract Net Protocol:
High-Level Communication and Control in a
Distributed Problem Solver, IEEE Trans. Com-
puters, pp.1104-1113 (1980).

19) Tahara, Y., Ohsuga, A. and Honiden, S.:
Agent System Development Method Based on
Agent Patterns, Proc. International Conference
on Software Engineering (ICSE’99), pp.356—
367, IEEE Computer Society (1999).

20) White, J.E.:. Telescript Technology: Mobile
Agents, General Magic (1995).

(0D 14090 30000)
(00 150 20 4 000)

o0 ooooooao
1991 000000000000
obooooo0meonoooon
goooobooooooooooo
ooooobooooOoom199s 00
o gooooooooooooooon
ool buouooooooz2e010o0obooooon
O0000000000199400 19950 Rank Xerox
Grenoble 00O OOOOOO1999 002001000
oobOooooooboobo 210000000000
ooboome0ooooooooonooegnonn
goooboooosoooooooooooon
gooboooooooooboooboooooooon
oooooooooooobboooooboboobon
0000000000000 0O0O0IEEEOACM O
ooo




