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FIPA Mission

The promotion of technologies and interoperability
specifications that facilitate the end-to-end
Interworking of intelligent agent systems in
modern commercial and industrial settings.

In short:

Interoperability among autonomous systems




What are agents ?

e Autonomous problem-solving entities
— complex, dynamic environments (physical or software)
— no permanent guidance from the user

 Intelligent Agents
— Perceive and interpret ‘sensor’-data
— Reflect events in their environment
— Take actions to achieve given goals




Application Areas

Energy
— Intelligent power purchasing
— Network management
— Crisis center support

Industry and trade
— Process and production automation
— Logistics
— Cooperating robots
— Intelligent home

Communications
— Network management
— Electronic commerce
— Intelligent home
— Personal network services
— Mobile computing
Lighting

— Intelligent home

Information
— Personal Assistance

— Information retrieval and
processing

— Workflow management
— Intelligent home

Health Care

— Patient administration
— Support systems

Transportation

— Logistics

— Support for mobility
— Travel information

Components
— Production automation
— Intelligent smart cards
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Application Characteristics

e Guiding light: Provisioning and consumption of
services and resources from systems distributed
across a network

° Heterogeneous systems
— Preserve autonomy

« Naturally distributed
— Ownership
— Data Sources
— Processing, Decision Making




Relationship to P2P

e Same architecture
— Many autonomous processing entities
— Need for resource discovery & sharing
— Need for coordination
« Slightly different application areas
— P2P largely composed of homogeneous components




Need for Standardization

* Agent technology provides solutions for ...

— cooperation in system development
— dynamic integration of new SW/HW components
— open and interoperable systems

... thus, standards must be developed

e Further uses of standards
— reference vocabulary
— don’t need to reinvent the wheel
— commonly available tools and libraries




Areas for Standardization

® Agent Communication Task Agent
» Task Distribution * Planning,
User Agent  Resource Mgmnt execution

e User Support
 Profiling
* Workflow Mgmnt

* Negotiation of specific tasks

Agent Management

« Maintenance of agent
directory with names
addresses, skills

« Across agent systems

Agent / SW Integration
* Agent Wrappers
* Heterogeneous SW

l



Requirements for Agent Communication

* High-level communication language: FIPA ACL
e Underlying formal semantics

* Flexible
— Powerful for intelligent agents
— Usable for simple agents

 Extensible




FIPA 97 Communicative Acts

« Agents carry out actions

* A special action is sending a message to another

agent: Communicative Act (CA)
— draw upon speech-act theory

 Messages used for ...
— Information exchange
— task distribution
— negotiation




Overview of FIPA 97 CA Types

Information
(content: proposition)

query if
query_ref
subscri be

I nform
inform.if

i nformref
confirm

di sconfirm

not under st ood

required!

o Task distribution
(content: action)

r equest
request whenever
cancel

agr ee
r ef use
failure

* Negotiation
(content: action & proposition)

cfp
propose

accept proposal
rej ect proposal



FIPA 97 ACL Message Format

(<ca> Name of communicative act
: sender Agent name
. receiver Agent name
. cont ent proposition or action or combo
. | anguage Language used in content (e.g. SL, KIF, Prolog, ...)
: ont ol ogy Ontology used in cont ent (e.g. fipa-pta)
:reply-with Subject
in-reply-to Re: Subject
. conversation-id ldentification of current dialogue
:reply- by Deadline for latest reply
. pr ot ocol Interaction protocol used
. envel ope Requirements on message transport layer




(request
- sender

‘receijver

. ont ol ogy
. | anguage
. pr ot ocol
. cont ent

ACL Example

(: nane

user _agent @ond. nthp. si enens. de: 3410)
(: nane

hilton_hotel @cp://hilton.com 5001)
fipa pta
SL

fi pa_request
(action hilton_hotel @cp://hilton.com 5001
( book- hot el
(:arrival 11. 12. 1997)
(:departure 15.12.1997)
(:infos (...) )
)



ACL Encodings

e String syntax (shown)
o Bit-efficient for wireless communication
e XML/RDF for human/machine readable




FIPA Interaction Protocols

 CAs have FIPA-specified formal semantics
(on side of sender)

— high implementation overhead, BUT ...

— doesn’t need to be implemented - agent just needs to behave
correctly

e Semantics imposes no constraints on behavior of
recipient!

* Use Interaction Protocols (IPs) to carry out

predefined structured “conversations”
— based on CAs

— basic set of predefined IPs

— define and use new IPs




Overview of FIPA 97 IPs

Information
— FI PA-query

Task distribution

— FI PA-request

— FI PA-request _when
— FI PA-subscri be

* Negotiation

FI PA- contract - net

FI PA-it er at ed-
contract - net

FI PA- auct i on- dut ch
FI PA- auct i on- engl i sh



FIPA-contract-net
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Synergy with other standards:
ongoing efforts

Object Management Group (OMG)

— Official Liaison
— FIPA Abstract Architecture -> Agent WG
— AUML as extension of UML -> UML 2.0

Holonic Manufacturing Society (HMS)

— Interaction with Product Design & Manufacturing WorkGroup

Java Community Process (JCP 2)
— Java Agent Services: reification of FIPA abstract architecture

Peer-to-Peer Working Group (PtPWG)

— Architecture Proposal submitted




Synergy with other standards:
future potential

« XML-based standards:
What XML is to data, FIPA provides for process

XML useful for data representation
What to do with the data?

Simple processes supported by, e.g. ebXML, UDDI,
RosettaNet.PIP, BizTalk

FIPA so far: only concerned with communication / interaction /
coordination — NOT process as a whole

Need to go beyond: flexibility, common semantics



FIPA Organisation

Board of Directors

FIPA Secretariat Special Interest Groups ° Discussiqn
-  Formulation of further

activities

Image Committee
Inform! FIPA Architecture Board | ¢ Technical coordination

of workplans
Finance and Audit )
Committee Working Groups ]‘l
Non-profit « Informative Specs
» Applications
Membership & Nomination * Test fields
Committee
Open membership Technical Committees ]‘l

Over 60 members worldwide
* Normative Specs

Week-long meetings every 3months




FIPA Organisation

Board of Directors

Donald Steiner (President)

WebV?2

Francis McCabe
(Vice-President & Treasurer)

Fujitsu

FIPA Secretariat

Teresa Marsico S.LLA.

Bernard Burg (Secretary)

Hewlett-Packard

Finance & Audit Committee

Robert Hadingham Emorphia
Kiyoshi Kogure NTT
Heimo Laamanen Sonera

Robert Hadingham | Emorphia

Geoff Arnold

Sun Microsystems

David Levine IBM

Image Committee

Robert Hadingham | Emorphia

Bernard Burg Hewlett-Packard
Jonathan Dale Fujitsu
David Evans Simplex

Hiroki Suguri ComTec

Membership & Nomination

Committee
Geoff Arnold Sun
Steve Willmott EPFL
Hiroki Suguri ComTec




Technical Work

FIPA Architecture Board

David Levine

IBM

Fabio Bellifemine

CSELT

Thierry Bouron

France Telecom

Phil Buckle Emorphia
Jonathan Dale Fujitsu
Hiroki Suguri ComTec

Working Groups

Technical Committees

Name

Chair

Architecture

Frank McCabe, Fujitsu

Gateways

John Sheperdson, BT

Agreements | Bernard Burg, HP

Special Interest Groups

Name

Chair

AgentCities

Steve Willmott, EPFL
Jonathan Dale, Fuijitsu

Product Design &
Manufacturing

Nina Berry, Sandia
James Odell, Odell

Name Chair

Liaison Robert Hadingham, Emorphia
Ontology | Francis McCabe, Fujitsu

PtP Donald Steiner, WebVv2
Security | Stephan Poslad, Imperial Col.

Geoff Arnold, Sun




(some) FIPA Industrial Members

 Europe

Bosch

BT

Broadcom
Emorphia
France Télecom
GMD Fokus
KPN

Lost Wax
Nortel Networks
Philips
Siemens
Sonera
Telecom ltalia
Telia

Tryllian

« USA .

Boeing
Compendium
Global InfoTek
Hewlett Packard
IBM

Intel

Lockheed Martin
MITRE

Motorola

NASA GSFC
Sandia National Labs
Sun

Asia

Comtec
Fujitsu
Hitachi
Kyocera
Mitsubishi Electric
NEC

Nihon Unisys
NHK

NTT

OKI

Pioneer
Toshiba
Victor



TC Architecture
Overview

« Creation of specifications for abstractions that are
key to interoperability between agents
— focus on required kinds of computational structures

e Core abstract services expected in every system
— message transport
— agent discovery

— key features, but not how they are to be realized (that is the
function of specific reifications)




TC Architecture
Current Work

e Service description and location
* Agent description and location

* Policies
— permissions (what you can and can’t do)
— obligations (what you must do).




TC Agreements:
Service Level Agreement

 Re-express the FIPA ACL and the interaction
protocols in terms of an explicit model of joint
commitments

« Within the context of a particular interaction protocol
and society (with its conventions), define what types
of agreements are being formed, either implicitly or
explicitly.

« Create specifications for agent agreements that are
sufficiently flexible to capture the various forms of
agreements and obligations that may be established
among agents




TC Agreements:
Agent Configuration Management Specification

* This specification further enhances the FIPA Agent
Management Specification for use in agent configuration

management environments. It adds the following items:  register

der egi ster
nodi fy

descgﬁbfion

confiaﬁPétion

ration Domain
In P Ogr €SS Configuration
Management
Agent
Configuration Configuration Configuration Configuration |\/an tor
Agent Agent Agent Agent Pi ng
— Quit
Rest art
Configuration Resune
Management Start
Agent
Suspend
Configuration Domain updat e




TC Gateways
Overview

e Scope
— Interoperability between FIPA agents operating in wireless and
wireline network domains

 Workplan
— preliminary specifications by 07/01
— experimental specifications by 01/02




TC Gateways
Current Work

e Current Results

— Device Ontology submission has Preliminary status

— Sub-group formed to update the Nomadic Application Support
specification

e Future Work

— Transition ‘FIPA  Agent Message Transport Envelope
Representation in Bit-Efficient Encoding Specification’ (PC00088)
to Experimental status.

— Update the MTS specification to provide buffering, transformation
and transport-behaviour capabilities

— Request the FAB to address the process problem relating to
updating Experimental specifications




Agentcities WG
Overview

Scope: encourage and support the development of a
worldwide, continually available, publicly accessible
network of deployed FIPA agent services.

Activities:

Discussion forum for users and contributors to the Agentcities
testbed.

Feedback to FIPA on its specifications which is generated as a
result of the testbed activity.

Publicizing the testbed effort and encouraging participation.



Agentcities WG
Current Work

e Results to date

— Agentcities has generated considerable interest with around 80
organisations involved and a number of funded research projects
active and planned worldwide (European Union, Japan, New
Zealand, Australia, Canada, USA)

— 8 platforms have been deployed to date and shown limited

interoperation, 4 are now permanently on line and communicating
regularly

* As the projects begin the deploy platforms activity will
Increase significantly In:
— Interoperability testing, evaluation of FIPA specifications
— Application development
— Coordination efforts to maintain and grow the platform network




Product Design & Manufacturing WG

 Promote agent-based manufacturing
— Collaboration with Holonic Manufacturing Systems (HMS)
Consortium
e Target Application Areas
— Supply-chain
— Planning & Scheduling
— Control Systems




FIPA Future Work

Market-specific solutions & visibility
— Application Integration
— Finance
— Product Design & Manufacturing
Compliancy
— Establishment of interoperability test suite
— Testing & Certification procedure

Ontology
— Integration of current IETF, DARPA efforts

Security

— Integration & adaptation of current standards & methodologies




