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For the effective operation of manufacturing system, FMS(Flexible Manufacturing System) and CIM(Computer

Integrated Manufacturing) system are developed. In these systems, a machine tool is the target of integration in last 3 decades.
In nowadays, the conventional concept of machine tools is changing to the autonomous manufacturing device based on
knowledge-evolution through applying advanced information technology in which open architecture controller, high speed
network and internet technology are contained. In this environment, a machine tool is not the target of integration but the
subject of cooperation. In the future, a machine tool will be more improved in the form of a knowledge-evolution based
device. In order to develop the knowledge-evolution based machine tools, this paper proposes the structure of knowledge
evolution in M2M(Machine To Machine) and the scheme of a dialogue agent among agent-based modules such as a sensory
module, a dialogue module, and an expert system. The dialogue agent has a role of interfacing with another machine for
cooperation. To design the dialogue agent module in M2M environment, FIPA-OS and ping agent based on FIPA-OS are
analyzed in this study. Through this, it is expected that the dialogue agent module can be more efficiently designed and the
knowledge-evolution based machine tools can be hereafter more easily implemented.

Keywords : machine tools, knowledge evolution, dialogue agent, cooperation, M2M, FIPA
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Service Name Ping Agent

Service Address PingAgent@lurcherS. csrmit edn.au:9993/4JACK

Replies with an "alive” (no quotes in the version sent)
confirmation message (with a FIPA performative
INFORM) when it receives a FJPAQUERY-REF
message with the single word "ping” in the body.

Service Description

Content Language Plain Text

Protocol FIPA. QUERY

The FiugAgenl accepts a messeee like the fallowing

(QUERY-REF
sender
(egent-identifier
nsme deD@goenng cs,rit; edo, s 3000/ JADE
addresses (sequence hitp:// gnsana cs it edu, su: 8389 ane ))

receiver
Irer aseusulentibng wame Fiuzageat@IONsEs ¢ 1ASE cduan MV InlK
:content Ping

)

Interface
The Pingégeat generetes a reply ss fallow

(INFORM

sender

(egent- identifier
neme Pin gAgent® gomna csriit ed en: 3000/JADE
addresses (sequence http://gosnns o5 rmit edw ar:999¥ acc )

‘receiver
(set (egent-identifier name del@gosuna csrmit, ech, an: 200V JADE
:addresses (sequence hitp://gomana s nmit edu @ 398 ace )))

content  Alive
)
13 S.Ping agent | A).
Fig. 5.Pingagent example.
ACL tcontent

{action
(agent-identifier
iname ame@ioa.com
saddresses {sequence iiop://fov.com/acc)}
{register

Ping Agent Example cociion

The Ping Agent will try to ping all the other ping agents

that it knows about every 5 minutes, and will respond to

any pings it receives. It does this with tasks:

IdleTask: Is started first. Gets all other agents from DF.
After 5mins it starts pinging (PingALLTask).

1t also responds to any pings it receives (PingResponseTask).
PingAllTask: Sends a ping to all agents (PingTask).
PingTask: Sends a ping.

PingResponseTask: Replies to pings.

Ping Agent 2%
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*FiPA : Foundation of Intelfigent Physical Agent
*ACL : Agent Communication Language
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Fig. 6. FIPA-ACL based ping agent prototype.
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Transport encoding

<I-- Document Type: XML DTD -->
<!ELEMENT envelope ( params+ )
<IELEMENT params { to?,from?,comments?, aci-
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ACL

Comm. Act
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i Protocol Message
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DF : Directory Facilitator

AMS : Agent Communication System
ACL : Agent Communication Channe!
ACC : Agent Communication Language
MTS : Message Transport Service

RMI : Remote Method Invocation
CORBA : Common ORB Architecture
ORB : Object Request Broker
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Fig. 8. FIPA agent services.

'Specifying a FIPA agent service

/ST A
Agent Service
e.g., Ping

Service Interface = ACL
1. (query-ref

protocol: FIPA-query A Service
language: string provider
ontology: none agent
content: (ping) ..)
(agree ...)
(inform content: Service
{pong) ..} user agent

[od

3.

name: ping
description: ...
Protocol: FIPA-query
Ontology: none

DF service description

DF agent

% 9. do|AES} AXAET BA.
Fig. 9. Relationship between agents and components.
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Message purpose Description Message Content

INFORM inform that a given proposition is true Proposition

QUERY-IF ?::ry whether a given proposition is Proposition
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