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Abstract

Trade between nations has been globalized since establishing the
WTO(World Trade Organization). By lowering trading barriers under
the WTO's system, trade in goods has been gradually increased. It
requires global logistic system that transports goods in between nations.
To save cost of product, cargo of product is containerized and container
ships to carry container cargo is going to be bigger. However, container
terminal that stevedore container cargo from ship is reached to the
limitation of productivity to handle big ships. One of alternatives to
increase productivity is to implement automated operations system for
container terminal. In the market, there are many verdors to provide
artificial intelligent modules to operate container terminal automatically.
However, it requires hard efforts and long time to integrate modules
because there are no standard interface between modules.

In order to integrate automated container terminal system easily and
successfully, this paper proposes high-level XML/JMS(eXtensive
Markup Language/Java Message Service) communication model and
multi—agent based system architecture to share Lknowledges, solve
problems, and achive objectives by cooperating between autonomous and
intelligent agents that are developed by 3rd party compaines in the
market.

This thesis analyzed current situation of advanced automated
container terminal with case studies on implemented systems and
difficulties to develop automated container terminal system, reviewed
technologies of intelligent agent, communication and automation that

unmaned automated container terminal is required.
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Commnication

Message

Mechanics of communication: sender,
recipient, unique id, synchonicity, etc.

Logic of Communication: speech
act type, qualifications, etc.

Content

Content of communication as
an expression in some agreed
upon KR language (e.g., KIF)

<29 4-1>

KQML®] 397 A F

o] AEZF BA1S A Hat7] 98] Ae+tE performatives ol o] d
EZte AA distE A% Ao= <F 4-1>3
<3 4-1> Facilitatore} duk oo] A EES 3+ performative
A g4 ol & o] n|
- advertise agent’} A2l ARE ¢¥
A vtk agent ; N
= & unadvertise agent®] AREZ AlA 9 F
R
. request AH 2= 84
Faciliator ° -
accept Faciliator®] AH] 2= 874
wait AHl 2~ 8% agentol Al 7] =
Faciliator kill £ agentZ kill
— dency e~ B71E 49
Uk agent call EA agentoll Al A u] 2 A Al
sleep E4 agentd AT A A
ddt agent send-data A5 A
— receive—data 259 41
dut agent | receive-ok AdAA 2 g
performatives &%, H&, olo]HdE A5, FA2A8H, ofo]
TE 59 Vver ERE)
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(2) KQML "] Al A ¢} Performatives

KQML oo dEZe] w3ts= AAo dojxd AA7F ofY
gk, @] o] A3 HEE Zdste I oY JFow oF
oA Atk webAd KQMLS WA A9 F3 & A oatn oJAats
99l =94 =1S Yell =, performative®t L w7/l H G2 o] F
ofxl wWAlA F3 AA dLstazt st WES wdFT A9
ontologyE 7IWro 2 i gl W& Fo] FEE gt

Performativex o o] A EZto| A A ExE 3§ 7153 FYP=S
Aeste= dojo] 7liEojF oty KQMLY WAE 3 AlQbA o=
M2 g d4oA /e d8H= oo]dET MEIEe] oA}
2N vFAHoE AHES7] 98] F A ¥ “reserved performatives”

9 Y2EE o) <A 4-2>°4 HAFI 9l

B Basic query performatives
- evaluate, ask-if, ask-in, ask-one, ask-all
B Multi-response query performatives
- stream-in, stream-all
B Response performatives
- tell, achieve, cancel, untell, unachieve
B Capability-definition performatives
- advertise, subscribe, monitor, import, export

B Networking performatives

- register, unregister, forward, broadcast, route

<Y 4-2> reserved performatives

gk o] g performative=A @A o= ARgdlof s+ wisid
Tt ou]o| A sender, ‘receiver, :from, :to, :in-reply-to,
reply-with, :language, :ontology, :content’} reserved perfomative

parameters®] o & A& % 1 9t}
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4.1.2 XML

(1) XML9] 718
1996 49 ® B o](Tim Bray)v~ 7%3d +4&5 93 XML

o AHAAEZZE WwEI, 19969 119 HAEA =]
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9 ese g0 4y dow SGMLE QRFolw SGMLRT 7

=
g 248 Aoddty AHEA Has Ao
Eldlo Al =47 stoldnt)e] BAS AT
e 2l Adsta AHEI9).
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(2) XML 54
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