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Introduction to  EEIEE

Virtual'Enterprises

s Dernniuon o;ﬁ] il l Enterprises:
D5vidow & Malone (1992)

‘independent enterprises, institutions or
individuals, which provide a service on the
basis of a common understanding of
business...the cooperation is maintained by
using feasible information and communication

technologies.’
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Source: Fischer et al (1996)
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Examples of Virtual Enterprises:

cus ‘ isation
- Amazon.com: competitive prices
- British Airways (Waterside): virtual work

- Levy Gee: virtual business consultancy
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pursue some set of goals..’

* ‘
What is an Agent?:

- Ferber (1999):

‘..a physical or virtual entity that can act, perceive its
environment and communicate with others...is
autonomous and has skills to achieve its goals &
tendencies.’
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Ac Jan'r Properties:: Agent Toolkits:

- Reactive - ‘sets of components’

- Proactive - - ‘sets of tools’
SociallAbIlity.

Examples of Multi-Agent
System Applications:

Analysis of business
processes in enterprises

Agent Standards: - Optimisation of industrial
FIPA manufacturing processes
OMG MASIF - Virtual Reality based

computer games



and software based on a Multi-
Agent framework for the modelling
of Virtual Enterprises.’
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| Objectives

s Jjo'conduct aliterature review on Virtual
Enterprises and Multi-Agent Systems.
. iorassess the compatibility of Multi-Agent
Systemiapplications for Virtual Enterprise
“modelling.
* nical prof @y with the ZEUS toolkit.
- To develop a Virtual Enterprise Modelling

System using a MAS methodology integrated
within the ZEUS toolkit.

- To analyse and evaluate the feasibility of the
ZEUS toolkit for Virtual Enterprise modelling

- To evaluate the suitability of Multi-Agent Systems
for Virtual Enterprise modelling
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- Industrial survey on Virtual

s

ical Proficiency in using

ZEUS

Analysis & evaluation of ZEUS
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Drawbacks:

\ composed of . Lackof infrastructure and
JLJ] ted, autonomous definitive standards

~and rJaLaUJaﬁa"‘E’ . - Security & virus
- components * mechanisms

Confllct manfhement ] Research Gap:
VEs can be modelled - Use of the ZEUS toolkit in

using MASs modelling Virtual
Enterprises



5J“n- omponents of the
ZEUSTool-Kit

?

=

Agent Component Visualisation Agent Building
Library Tools Software

Visual Agent
Creator

Planning & Society Viewer

Scheduling gig
Communication
& comm

Social REEY
Interaction ===

Reports Tool —
P @ Auto Code
Generator

'ﬂ_ Statistics Tool

s User Agent Viewer
3 Interface ig

Agent Concepts

System API

Control Tool
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/ W
G‘ﬁ" DesignMethodology

Domain Study & Agent Identification | ——— Determine candidate agents
Agent Definition & Task Identification [ Define each agentusing the
graphical | Generator
‘ ‘ ‘ tool, and identify tasks
Tasks Facts Agents Generator creates definitions
Task Definition Agent Organisation [ De_scrihe Agent Relationships
using = Generator

-

4

Task Call-backs Agent Coordination [ Choosefrom list of prewritten
‘ coordination strategies

Age nt Implementation Agent source code automatically
generated - users supply just

domain specific program code

<
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CMBC Case Study ™=
o
Participants & Interactions of Cranfield

Manuracturing Business Consultancy

e 200 0 — ,‘

Client2
CENTRAL
DATABASE

Consultant 2

_— .
\m}m
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Agent Onganisation & Coordination

S ATt theney s R DG

\gent Organisation Panel: cws : : G sy
AGENL LHRAMSAloN: Fane: ! gent Coordination Panel

Acguaintances Coordination Profocols

. nrsnnnns
e

E‘:w 'E,ﬁ,!! i ._:_.: :.'-.-\'.I gf-m-“rvr:ﬁ‘- m

f e | Relatian
;"-.-\'.-ﬁwr[a-’lﬂ Subbrdifiale

Type | Protocol Stata
Imvitiator Fipa-Confract Mel-Manager ¥
Respondent Fipa-Confract-Mebk-Contractor

Acgiaintance Albiibes

ECEEm FY o i)

..... Avviiy Tyt | ST T e L A
WOt by .6 o
W ENAGTING 0.0 o

Coordination Strategies

G| T4 B0 |0

FactType Agents Relations
MLl sibordinats

Sirategy Paramelers
InEE DN slep default=2no.g

ol f o R R

| Agont Dafilion. Agerd Ocgangsation | Agend Conedination.




Cranﬁeld

LUNIVERSITY

) 7 ‘ o
gode Generation

il STl s ror

Ceneration Fian

i o - - T

Harmasanvar Mamesanver java Zeus agenis AN S aner Mame senarl -1
Facilitalord Fasiifator [ava Zeusagents Facinat Facililatem -o I

Wisuatipe Wegdialitar jan A TewEyisuakser Vs oot Visaligei -
CHant Agihr] | d CHardT -0 S angesN Pl iG] -5 46

Chantl Agen i@ CHeMZ -0 S armpldanirpe mont «&dn
Clpnty Agen e @ CHEME o e armgbe oo rrnn «& dey
CHentd g (@ Cligmd -0 fexamplesfocips mond -5 dn

Seniopldicabion Tack

GenerationMessages

W rrpineg o wite sript rund
Seripl rumd writhen suce

A e rmping o werihe S0 uni
Seripl mnd writhen @
Alternpding o wiile stript run2

cAcrpt rn2 wiitlen sulcs ssully
Sening $ript permissene

Fo Aageil code generalion sarked T -

 GonerationPlan Uty Agents Task Agerts _Tasks



QAric
S)O\) by

£

Cranﬁeld

LUNIVERSITY

iew

Wisnw Siyla
mwertical
Coonterad
I e
OO
RalaianatLinks
v Buperion M
v subordinate W
W e

v Gowrker

AfEnt Sociehy
WEW | 552 Praitici f R Seloct | Al e 3 Expand| | Hithe | Shew | ineece N Fi o R

ChanlE Llinntg

L LE L L

............ .~ —
., e ) e ; ’
-~

N g \“\ e el

X i g g
i il vt i el o
o= { T

5
|

=]
=)

Consstantd




Cranfield

LUNIVERSITY

Reyiinaings-

‘k.

» VEs are composed

ano

~ applications 4
. The similarity'in characteristics of VEs and MASs
allo#s them to be used in combination

« If fundamental standards and ontologies cannot
be established, this will lead to diverse
applications for diverse purposes lacking
congruency
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Key.Findings - ZEUS

Installing ZEUS was a time-consuming process
Jihe domain’ analysis stage of the application
development process required a wider variety of
role models

’“ agent realisation process, the ZEUS
interface waswvery easy to use

« The agent creation, definition and organisation
processes were simple.

« The agent coordination process resulted in using
the PC Manufacture case-study as a guide

« Technical difficulties when the application was
implemented using UNIX
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Sulturaliand technological infrastructures
mu'g support VEs in order for them to be
successful
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9 ‘b o o
gonclusions

- The ZEUS toolkit has the potential to be an effective

'

=US! software support could be improved, the CMBC
) Ild not merely be used for illustrative
purposes, but recommendations could have been made to
the CMBC on how to improve their business processes:
this is where the real value of ZEUS could have been
tested

LNIVERSITY
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Recommendations

'.
B!
’ L L4 v ‘
sinstallation’ process could be made
easier, with e> etailed instructions

Online ‘J]vé’ jemonstrations of case

effective as a preview of the ZEUS suite of
tools
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Recommendations

= Improvedisoftware support through

~

SHOIIBWING:

4 echnologies could create a
discussion database on their web-site to
discuss ZEUS problems

E-mail response times could be improved
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Future Research

d'

o Invesugationsiinto using different open-source

I
°a -

toolkits for VE modelling purposes

LUNIVERSITY

o Researchiinto'.combining different systems
| 'm'éﬂodobg]' or VE modelling, for instance,
UJML, system dy namics and ZEUS, to create a

multi-methodology

o Comparisons into the OO and agent-based
paradigms and how they can be used in
complementary ways
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s Conclusuons
- Recommendations

- Future Research



wis
p ....LL Fa
e,
]
e
o
L




