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1. INTRODUCTION

1.1 OBJECTIVES

The desktop, be it Windows, Netscape, Explorer or some other, is the accepted way of accessing infor mation
systems. A significant weakness is that the user’ s desktopis tied to a machine and often to a single physical
location. And yet users move around - within a building, a campus, a country, and acr ass the wor Id - and when
they do they ar e mostly out of contact with what is nowtheir principal working tool. Thereis amarket need to
give them easy-to-use access to their desktop wherever they are and on whatever technology is either
appropriate or available at the time and place - for example a portable PC, a Psion-type or ganiser, a GSM phone,
apager, a“guest” PC, aPC belonging to some cther individual in another company or depar tment.

Fuelled by the Java rewvolution, mohile object technology and agent technology can be used to develop a virtual
desktop. There are, however, considerable technical challenges to be overcome beyond what the project
par tner s can fund as part of normal product R& D,

The mar ket need for mobile information delivery is established; market intelligence suggests that the large
industry players such as Microsoft do not plan to address this niche. MicroSoft’ s focus is personal user
productivity at the Microsoft desk top; a focus which contrasts with the mobile user’ s need for personal
productivity across the network. It is in this latter market where there is commercial opportunity - for
products, Internet services and consulting. Through the FolloamMVie project the project partners aim to seize
this opportunity.

The objectivesof the project are:
- to understand the needs of mobile users over a global network, with particular emphasis upon
platform independence, away from the“ home” desktop
to develop an architecture for mobile desktop agents that follows users, alowing access to
information via a variety of devices and platforms from different locations, making strong use of
intelligent agent technology and showing how the architecture can be used to move the desktop-
based user to anew, mobile paradigm
to demondrate aoftware prototype of the infrastructure system
to congruct two exampleindustry-relevant applications
to validate the model with European and global end user contacts. The project partners already
have aparticularly rich set of such contacts (such as SnissBank, Bavarian Ministry of the Interior,
BMW, Sheraton Hotels, Ouest-France, Eurocontrol) and the consortium has been structured with
thisin mind.
to make widely and freely available the prototype software (“ Seedware”) by delivering it free to
universities and other research organisations and by its input to appropriate standards bodies
(suchasOMGand TINA).
The project responds to a vison of the Information Society as one of giving people and businesses universal
accessto awide range of information resources, from any place at any time and, most importantly, the ahility to
delegate much of the management and interpretation of that information to a network-based infrastructure. T his
requires different architectures from those we have today for networked applications (e.g., client-server
computing) and for applications integration (e.g., Active/X, CORBA). The project contains an exciting blend
companies with expertise in agent-based computing, distributed computing architecture and networked
applicationstools. T he project will bring sgnificant benefitsto the partners and enable European companiesto
take aleadin defining one of the most important next gepsin the evolution of the Information Society.
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1.2 RESULTS
Thefiveprincipal resultsareillustratedin the figure below:

AGENTS

TWO EXAMPLE
ARCHITECTURE [—»INFRASTRUCTURE [— DEMONSTRATIONS [®] EXPLOITATION

USER ACCESS

1.2.1 An architecture for a mobile desktop

Thearchitecture will define the infrastructure and the structure of the mobile desktop agents. 1t will comprise;
aset of design principlesfor mobile agentsand the mobile desktop
aframework for technical choicesbetween different components
component interface specifications
implementation guidelines.
The architecture will build on the Reference Model for Open Distributed processing (IS0 10746 RM-ODP) which
was developedin the Esprit 1SA Project and which isawell-defined, proven industry standard.

| ssueswhich will be addressed include -
what infrastructure isnecessary to allow the use of mobile agents
process-driven rather than data-driven view of usetasks, focused on goalsand objectives
how mobile agentswill allow operationssuch as-
- apre-scheduled moveto another location
an unplanned moveto another location
authorisation for device use - security issuesfor mobile information and code
usng media-rich information over low bandwidth or * small’ devices, includingintelligent trandation
of information types
information naming within the FollowMe environment
collaboration between agentsin the FollowM e environment.

1.2.2 The infrastructure software prototype

This prototype will provide a prototype working sysem. Lessonslearnt at the prototyping stage will feed back
into the architecture. It will demongrate:

information accessfrom different locations

information accessfrom different devices

control and exploitation of intelligent agents

collaboration with other sysemswithin theinfrastructure

core components (e.g. for locating objects)

optional componentsfor specific application styles.

1.2.3 Demonstration applications

Two demonstration applications will be desgned and built to work within the FollowMe environment. The
proposed applications have been selected by the consortium members asaresult of discussonswith their end-
user businessclients (Ouest France, for example). Thusthey represent real user needs.

The market isa dynamic one and the project partnerswish to reserve the right to review these continuoudy as
the project proceeds and modify or develop them as their business clients may advise, such changes always
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being made with the approval of the project’ sexterna reviewers and the EU Project Officer. T he development of
theinfrastructure prototypewill also influence thefinal definition demonstration.

Application 1 - BEtel++
Etel is a project currently being run by TC Multimedia, in association with INRIA, to provide users access via |SDN

networksto an electronic verson of the Ouest France newspaper. Etel++ will extend this project, allowing users
to accessthe newspaper viathe Internet, viewinginformation of interest to them from awider variety of locations
anddevices. Thiswill be achieved by dynamic customisation of user profiles, takinginto account:
- thelocation of ETEL users

the management of user accessesfrom avariety of location using diverse accesspoints,

the use of the agent technology includingthe management of agent co-operation,

the management of data accessintegrating mobility aspects.

Application 2 - User prafiles for Bavariaonline

Bavaria Online, whose Internet Service Provider is IZB, currently offers a wide range of services, from freight
logistics to financial services, share dealing to health information. Many of these services are, however, satic,
andthe aim of the second demonstration application isto extend some of these servicesto allowthem to interact
with user profilesto provide customised services. Creating an infrastructure in which the profiles can interact
with the services, the system will allow better service at both the service and demand ends of the supply chain.

1.2.4 Seedware, standards and open dissemination

Seedware is software whose function is to encourage take-up, experimenting and generation of additional
software by outside developersand which ismade publicly availableto thisend. Inthelnternet worldit isalso a
powerful means of creating emergent sandards by allowing developersto create applicationson proven models.
Our seedware will be made publicly available through the Web, in particular to universities and other research
facilities. APM Ltd has particularly good experience of thisfrom the ISA Project, where one of the deliverables
(“ ANSAware” ) wastaken up by 85 universtiesand similar bodies across the world. Open standards for mohile
agents are one of the key missing ingredientsto the success of electronic commerce, to many other aspects of
mobile computing and to information use within a global network. Theinputsto sandards that will be made by
thisproject will assst many different industry sectorsto leverage the technology.

1.2.5 ActiveX, Explorer, Netscape, Windows 95, NT and other existing systems

T he FollowM e software will:

use ActiveX asthelink to the Microsoft desk top

use the Netscape and Explorer browsersasthe standard conventional desk top browsers

be built usng Javaasthe“ platformless’ environment

run on WindowsNT and Windows 95

provide self-configuring linksto televison, telephones, GV phones, pagers, Pson-type organisers.
The agentswill automatically adapt the desk top to the“ device at the end of the wire” .

1.2.6 What we will not do

Develop arival to Netscape, Explorer, ActiveX or Java.

Demongrate the desk top adaptingitself to every possible scenario and every possible device - based on
advice fromour existing business clients we shall select key examples and by the seedware we shall
encourage othersto add to this.
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1.3 EXPLOITATION PLAN

Thegoa of the project partnersiscommercia exploitation. The principa exploitation focusof each partnersis
shown below:

AGENTS
»|INFRASTRUCTUR | TWO EXAMPLE | -
ARCHITECTURE 'DEMONSTRATIONS EXPLOITATION

USER ACCESS

APM A server product, sold through APM’ sUSA subsdiary

FAST  Consulting

IRISA  Conaultingin the application to newspapersand smilar industries
UWE  Sling illsin agent technology

Competitive advantage has two parts. Firgt, each partner can benefit individually from FollowMe by using its
resultsin its business, with the focus indicated in the above diagram. Also by itsuse in interna and external
projects. The dissemination of the seedware among universties, research foundations and within the IT
community, together with the input to standards, will raise awareness of the companies and their skillsin this
areaand create demandfor itsproductsand services.

Second, the consortium expectsthat the wholewill be greater than the sum of itsparts- that within the FollowMe
project, consortium members will continue to build strong working relationships, and, beyond the FollowMe
project, will be able to plan joint projects and products exploiting the expertise gained, with shared knowledge
and complementary kills' Thismodel isof increasngimportancein today’ smarketplace.

Congderation of risks and potential problems for the FollowMe project, and therefore to the exploitation of its
results, has led to the specific development and implementation srategy. The key element is the decision to
build demonstration applicationswhich:

are practical examplesgained from our existing businessclients

try out ideas and gather feedback from the contactsalready held by consortium members

contact new end usersthrough these contactsandthe Internet, securing marketsfor further exploitation.
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1.3.1 Industrial relevance

We see four key driversfor the project. From the world of electronic commerce we detect a growing awareness
that “ busness-to-business’ transactionswill rapidly follow on from the currently emerging “ (human) customer-
to-business’ systemsandthat these business-too business systemswill automate important business processes
- for example negotiating re-order levels and prices for partsin Jug-in-Time manufacturing. Thiswill bring an
emphasisto task-oriented help for the user and bring atemporal aspect to the desktop.

Market Drivers

Business-to-business electronic commerce
e.g.., JIT manufacturing
Mobile users
e.g.., integrated messaging
Network computers
e.g.., Oracle
New service providers
e.g.., Marimba

In the field of communicationsthereisapressing need for integration of the many forms of messaging by which
apeople can keep in contact with another - email, voice-mail, GV Short Message Service. It should be posshle
for my SMSto advise me of an important email and be able to ring up and have that mail read out to me.
Moreover it should be posshle for me to use the same infrastructure to command important applications that
support my electroniclife.

Network computers are an exciting innovation providing an opportunity for new service providers (and their
technology suppliers- e.g., Marimba) to download servicesto usersin abusnessandto provide management of
those servicesfor the busness. We see the network computer not just asan “Internet terminal” but also asthe
user’ scustomised device for participatingin collaborative tasksand actingasthe user’ s“ virtual secretary” .

FollowMe will provide a solid base, supported by Seedware and public specifications, for developing mobile
agents and the means by which to control them and will demonstrate their use in two industrial applications
which have been suggested by the partners existing businesses.

Current approaches to the issues of mohility, user collaboration and mobile agents are fragmented, and there
exigs no overview to marry al the conceptsinto a workable sysem. T hese issues have tended to have been
tackled separately, although once posted, the opportunities presented by a clear infrastructure and design
methodology over these areasare clear.

All of the market drivers described above emphasise atranstion in information processng away from the current
data-centric models implicit in client-server styles of computing to a process and server-centric approach.
Moreover these processes are potentially mobile like the users they support, global in scope, shared between
communitiesof users interactive andrich in multi-media capahilities.

The systems model is one of autonomous agents responsible for automating a task distributing themselves
around the network in whatever configuration is required to support the user best. For example they may be
supporting a “ network desktop” metaphor for the user with severa machines (e.g.. one at home, one in the
office). They may beinteractingwith information providersto keep critical information up-to-date.
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New Approach

e Applications in Global Networks:
Process-driven cf. Data driven
Mobile
Global
Shared
Multi-media
Interactive

e Agents
Autonomous
Distributed
Declarative
Self-aware
Adaptive

Mobile applications must adapt to the environment in which they find themselves and that environment will be
under continuous evolution: therefore applications will necessarily be self-aware and adaptive so that they can
operate effectively. This necessarily requires that in addition to the executable code of the agents, it must be
possibleto accessarich understanding of their behaviour and the relationships between agents.

Writing distributed software, even with a clean architecture, ishard. Increasing use will be made of declarative
techniques by which the developer can nominate properties agents should have (e.g., persstence, a certain
security policy) without havingto spell out in detail howthat property isimplemented.

T his new approach setsthe project a challenge to harves, integrate and expand upon several critical advanced

technologiesin innovative ways.

- Adaptahility and flexibility can be achieved by the use of “reflective” programming techniques to make
applicationsindependent of their environment.
Co-operation and autonomous distribution can be achieved by using the concept of federation from
ANSA/ODP - using trading asameansto describe and solicit information about available services.
T he trading metaphor however needsto be greatly expanded so that descriptions of applications behaviour
and relationships between applications can be used in place of smple descriptive namesto enable evolution
and adaptation.
Movingto adeclarative approach impliesthat agentsare definedin termsof congtraint satisfaction andrules.
Thisin turn reguires that the distributed infrastructure as a whole be able to signal “ events’ to interested
agentsand for those agentsto be ableto query one another andthe infrastructure to decide howto respond.

New Paradigm

Reflection

Federation

Event + state computational model

Constraint-based

Accessible behavior and relationships

T he FollowMe project will provide an architecture, supported by areal, working infrastructure which runson and
works with the principa platformsin the marketplace (Netscape, Explorer, NT, W95, ActiveX) and two design
examples. Indusgtrial applicationstaking advantage of the results of the FollowMe project will alow developers,
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service providers (who will host information), other service providers (who will provide it) to create firs-phase
benefits, andthe productivity gainsprovided by the applicationswill benefit end users.

1.3.2 Standards

The commitment to be compatible and work with the productswhich are the de facto standards has already been
coveredin thisproposal.
If there are areas of weaknessin these productsthe consortium hasthe strength and experienceto raise them in
the appropriate forum.
Sandards for agents are not yet well established and the project partners are committed to contributing to the
process by which they will be defined. APM, for example, has long experience of inputting to and influencing
sandards bodiesand hasexcellent linksto:

Object Management Group

World Wide Web Consortium

The Open Group

ISOandITU

|IEEE

Workflow Management Coalition.
In addition to specifications it is important that the project produce “ seedware” that can be used by other
projects asthe foundation for developing additional functionsandtrialsin other fields. By seedware we intend
the widespread concept found today in the Internet of providing basic reference versions of core technologies
within a licensng framework that makes the technology widely available, yet retains architectural control. T he
architecture will be postioned as an open solution to ensure as great as possible integration with and
acceptahility to other sandards(e.g.,, OMG CORBA facilities, Java APls, W3C proposals).

The publication of specifications and the free availahility of seedware are important means of achieving these
inputsandinfluences. They will allow developersto follow de facto standards, creating applicationson a stable
base. The specifications evolving from the architecture and infrastructure prototype will be published, backed
up by appropriate White Papers. T hrough the Web, we shall encourage open forum comment and debate upon
them, with the aim of contributing to the consensus processwhich isthe basisof any standard.

APM will be responsible for leading the input of project work to relevant sandards. It has an excellent track
record in this field, having led the |0 standard 10746 (Open Distributed Processng, work which was largely
done within the Esprit I1SA project), it made major contributions to the OF- DCE and OMG CORBA. APM isa
founder member of OF, OMG and the WWW Consortium. It also has excellent co-operation with the TINA
T elecommunication Integrated Network Architecture Consortium.

1.3.3 APM

1.3.3.1 The competitive context

APM Ltd hasavery strong position in the field of distributed syssems and network architectures research and
development, through itsleading of the ANSA research programme, consultancy and development work.

In the lagt sx monthsit has made a sgnificant expansion to this base busness by raisng fundsto enable it to
expand into software products, establishing a subsidiary company in the Bay Area of California where the
product sales, marketing and support will be focused. The product development plan includes Java applet (and
other mobile object) security, securing transactions and, in a 18-24 months timescale, server software for the
support of “virtual corporations’ - the trangent alliances which form an increasing feature in today’ s business.
The business plans have attracted a great deal of “private” investment funds but of equal importance is the
interest, approval and support from Intel Corporation.

APM will maintain its competitive edge by continuing its shared, industrially funded research programmes

(ANSA and Object Lab) and, in addition to developing a product business and its strategy is to expand its
consulting businessfive-foldin the next two years.

1.3.3.2 Relevance of the project results to APM’s strategies
The mobile agent technology describedin thisproposal will:
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form a key part of the VC server product, enabling it to have enhanced capahilities and accelerating its
deployment in the market by some 9 months

enable the company’ sconsultingarm to gain important contractswith clientswho arelookingfor the classof
solutions enabled by thisproject

be deliveredto the ANSA sponsorsaspart of the work within the ANSA programme.

An assessment of the commercia value of the project is given by the fact that the ANSA sponsors, which
include ICL, FujitsrUK, Eurocontrol, Telefonica, France T elecom, Bellcore, GEC, GPT andthe MoD, have agreed
to contribute part of APM’ scods.

1.3.3.3 Impact of the investment in FollowMe

The investment of APM in this project is some 1IMECU, half of which is provided by the Commisson. The
benefit to APM’ s research programme is to attract new members. We estimate that we will attract two new
membersfor five years. With all ANSA membersthere is spin-off consultancy which brings extrarevenue. The
edimateis

research and consulting additional revenue $0.68M

T he benefit to APM’ s consultancy business is new contracts, we estimate that we shall gain at least five new
clients, who will stay with usfor at least two years. We have two clientswho have already indicated that they
needthistechnology. From previousclient experiencetheincomeisesimatedat:

exigingclients $1.2M

new clients $0.7M

The largest benefit is from product sales. The VC server sales are estimated at $43M over three years. The
project will accelerate the introduction of thisproduct into the market and increase itsacceptahility. We esimate
that the revenue benefit will be some £24M. Thusthetotal benefit to APM is $27M for aspend of $1M including
an EC gpend of $0.5M. We condder thisto be an excellent return on invesment.

Market Sizing Market Share targets

Quantity Value Shipping at
Planned sales by year 2000

Installed Server base iMm $50 B 300k pA

S ket 47k t tof 200k = 25%
Installed Corp. pc base 100M SN B >2M PA ervermarke units outo

Corporate PC' s 700k units out of >30M = 5%
Intranets 5-10k $? B +30%PA

Intranets 5K Units out of 20K = 25%

1.3.4 FAST

1.3.4.1 The Competitive Context

FAST e.V. isaBavarian research ingtitute meant to support itsmembers (BayerischesWirtschaftaministerium,
Bayerische Landesbank, BMW, Semens, Softlaband IXT RA) andthe Bavarian software industry in general. As
such FAST hasestablished close linksto research ingtitutesat universitiesand appliestheresultsdirectly within
the organisations of itsmembersor promotestheresultspublicly for theindustry in Bavaria.

Theimpact FAST hasin promoting and transfering new technology into the industry can be seen by its
publicationsin the " Siddeutsche Zeitung' , by the publication of the serie"Die FAST -Reihe, T ectum-Verlag’,
by theregular public events"Wirtschaftsgesprache im Bayerisch Hof" and by itsmajor rolein the setting-up the
concept and managing therealisation of "Bayern Online" (http://mmw.bayern.de/BayernOnling). Inthelatter
FAST isactively engagedin promotingthe use of theinternet in the day to day business of the small and
medium sized industriesin Bavaria.

Digtribution, teleworking and business reorganisationsand Internet are and will be major issuesfor theyearsto
come.

1.3.4.2 Relevance of the project results to FAST’s strategies

Snce FollowMetriesto exploit globally distributed networksand provides new areas of application of the
internet it fitsperfectly into the misson of FAST to transfer technology and research resultsinto practical use.
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In that sense FollowMeisastraight continuation of the earlier work of employeesof FAST, such asthe
development of the European Modelling Language (EML) within ASSET , the development of Euromethod and an
early guide on distributed systems developed between CCT A, Model Systemsand Semens Nixdorf.

The prototypesand resultsfrom FollowMe could beinstantly employedin avariety of projectswithin the
member organisationsandwithin the framework of "Bayern Online".

FollowMeisaso relevant for FAST itself, asmost consultancy activitiesimply travel andthe need of remote or
mobile accessto information.

1.3.4.3 Impact of the investment in PUPPIES

Theinvesment of FAST in thisproject amountsto 59 person monthsover a period of two years. Half of the cost
are funded by the Commission.

FAST currently has 7 memberswhich provide FAST with amembership fee of 100 TDM/year. In addition the
memberscontract the resourcesfrom FAST to perform projectswithin their organisation. In those projects FAST
doesnot only act asaconsultant but isalso transferring itsknow-how into the customer organisation. FAST
hasegimatesto attract 2 new membersin the '98 and another 2 in the following year. T he new membershipswill
generate anet income which amountsto 600 TDM in the course of the next 3 years.

New membership usually goeshandin handwith new consultancy opportunities. T he business plans of FAST
for thenext 3 yearsin thisareaare one consultant full timefor next year and 2 consultantsin thefollowingyear.
Thisgivesriseto an increased business of roughly 650 TDM.

1.3.5 INRIA - IRISA, Rennes (France)

IRISA isapublic research laboratory comprised of two units: the INRIA-Rennesresearch unit and aresearch
unit (URA 227 CNRS in which CNRSisasociated with the University of Rennes| and INSA of Rennes. T here
are about 250 people at IRISA : researchers, engineers, technicians, management and PhD students. IRISA is
developingitsresearch activitiesin the context of fagt technological evolution andfierce scientific andindustrial
competition. T heresearch undertaken by IRISA therefore hasto be of the highest quality, andthe transfer of the
resultsof that research to industry are very important. Research spansawide range of activitiesfrom the
development of hardware componentsto theimplementation of advanced applications. Parallelism isakey
concept being studiedin circuit and novel architecture design. The building of distributed (or parallel) systems
hiding complex hardware resourcesand yet providingasmple view of the system for itsusers has produced
original ideasin thefield of fault tolerant multiprocessor syssems. It isalso necessary to provide the users of
such machineswith secure and powerful programmingtools. Recently, a programming environment for real-time
applications has been developed aswell asanew logic programming formalism and an object-oriented language
for sysem programming.

The Solidor group, led by Michel Banétre, hasagtaff of 20 personsandworksin thefollowing areas:
component-based programming for the development of distributed services, support for multimediaapplications,
parallel programming environment on distributed services, support for multimediaapplications, parallel
programming environment on distributed sysems, andfault-tolerant sysems. One of the goalsin the Solidor
group isto evaluate research resultsin the domain of distributed systemsby applyingtheseresultsto industrial
applications.

1.3.5.1 Relevance of the project results to INRIA’s strategies

T he expertise gained from participation in the FollowMe project will have an important impact on INRIA’ s
continuing research into distributed systems, in particular the provison of asmple, transparent view of the
FollowMeinfrastructureto theuser. INRIA’ sinvolvement in the desgn andimplementation of the Etel++
demondration application will allow further research into an areawhich isalready of great importanceto the
research being carried out, consolidating linkswith current industrial partnersand maintainingastrongleadin
thisareaof research.

1.3.6 TC Multimédia in Rennes (France)

1.3.6.1 The Competitive Context

TC Multimédiaisthe multimedia and telematic subsidiary of Sofi-Ouest within the group Ouest-France, the most
widely distributed newspaper in France since 1976 at 800,000 copiesdaily.
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T C Multimédia, afirm composed of 17 engineersand technicians, isspecializedin providing on-line services and
their conception (notably Ouest-France's on-line service), as well as the production of telematic services
asociated with the newspaper (tax calculation services, or even the collection and treatment of exam resultsthat
are both posted on minitel and published in the paper). TC Multimédia also produces a wide range of software
packages for the tourism industry, bringing its know-how fully into play in the field of telematics and ticket
reservation management. Its software packages range anywhere from tourist bureau reception and management
products, to central reservation hubs and availability databases in the hotel industry and furnished rental
industry.

TC Multimedia has also been heading up Ouest France's future electronic newspaper project, Etel, snce 1995.
This three-year project, in collaboration with the IRISA (I'Ingtitut de Recherche Informatique et Systémes
Aléatoires), is spearheading the elaboration of an extremely high-quality electronic press service which will
enable end-usersto directly access Ouest-France's 40 editions, 400 pages, and 1,500 photosdaily. T he electronic
verson of the newspaper will retain the identity of the print version, but will be multimedia enriched (sound and
images), and enable end-usersto put together their very own "daily me".

1.3.6.2 Relevance of the project results to TC Multimédia’s strategies

In 6 months time, TC Multimédiawill become a part of Ouest France, amove which highlightsthe importance of
the Etel project. The Etd project is currently based on IDN networks, but the intention isto move it to the
Internet, allowing access by more people over aless-resricted user base. One of the two pilot applicationsin the
FollowM e project will use Etel asa starting point, and the knowledge gained, aswell thelinkswith other partners,
will have alargeimpact on the project anditsfuture on the Internet.

1.3.7 1ZB and Bavaria Online

1.3.7.1 The Competitive Context

The Informatik Zentrum Bayern usedto be the computing centre of the Bayerischen Landesbank andthe central
bookkeeping system for all Bavarian Sarkassen. When it wasfoundeditsmain task wasto operate a network
between all locationsand the central provison of computing power. However, it soon hadto provide other
servicesin addition like the central security system, acorporate network, a client-server network and distributed
data bases, electronic mailing system etc., and hasnow the biggest private network operatingin Germany.

Asthe prime partner for the Bayerischen Landesbank and all oarkassen it wasanatural candidate for providing
the network infrastructure for the Bavarian Online Project.

1.3.7.2 Relevance of the project results to IZB’s strategies

T he economic strength of alocation depends, in addition to the efficiency of the peopleliving there, primarily on
how well it isconnectedto other places. T elecommunication alows commercia usersto achieve large efficiency
gainsand brings significant improvementsin the quality of life of private users.

Through a introducing new technologies in Bavaria to strengthen local industry and to connect additional
companiesfrom the added value chain (networks, contents, terminals, hardware, software, and all sorts of sector-
related consultancy services), additional export possihilities, jobsandtax revenue will result.

Many users have an interest in the higher value telecommunication applications, and are frustrated that an
adequate and wide range of services offered does not exist. Thisin turn has its origin in the current limited
demand, also to be expected during an extension of offered services, which can sustain no cost-covering and
absolutely no profitable offer; aviciouscircle which must be broken.
To maintain and build on Bavariastop postion asan economic location, the aim of theinitiative of the Bavarian
government isto accelerate the use of modern telecommunication methodsin Bavaria. Analyss has shown that
for thisthree impediments must be removed:

the deficient knowledge about the possihilitiesof communications,

the low number of supplierswith extensve productsand servicesin termsof telecommunication services

and applications,;

the unattractive cost Stuation for telecommunication services.
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The FollowMe project will enable |ZB to addressall three of these effectively.

1.3.8 ICSC - UWE

ICCisadepartment of the Faculty of Computer Sudiesand Mathematicsat University of the West of England
devoted entirely to industrial consultancy, collaborative projectsand advancedtraining. | CSC wasfoundedin
1989 with amisson to transfer technology into industry through collaborative projectsandto develop an
international reputation in applied research..

| CC specialisesin decision support systemsand distributed architecturesto implement decision support
wstemsand bringsthe following expertiseto the prOJect
Digtributed Architectures, Open Digributed Processing (ODP) andimplementation usingthe Common Object
Request Broker Architecture (CORBA) from the Object Management Group (OMG)
Agent Systems, combining machine learning approacheswith distributed architectures
Machine Learning; strengthsin Genetic Algorithms, Evolutionary Computing, Neural Networks, Case Based
Reasoning

T hisexpertise has been built up through a strategic programme of basic research which hasunderpinned a
number of collaborative projectswith industry andthose which are directly relevant to the project are

TRENDS(EU ESPRIT Tria Application 20791) . The project isatria deployment of area-time fauit tolerant
disributed system for providingtraffic information. T he project isdesignedto demonstrate the advantages of
using distributed object technology based on emerging standards from the Object Management Group (OMG)
andto usethelnternet for delivery of servicesto end users. The project startedin January 1995 andisof two
year duration.

Theproject "Evolving Agentsfor Multi-Agent Sysems' isfunded by Hewlett-Packard Ltd. T hisproject
examinesthe use of evolutionary computing techniquesin multi-agent systemsfor distributed control and
resource alocation. Using genetic algorithms systems have been built which allow for dynamic agent allocation
andremovethetraditional requirement for formal descriptionsof asystem.

EvoNet (EU) isthe Network of Excellencefor Evolutionary Computing. ICSC at UWE isthe Co-ordinator for this
Network which aimsto enhance the use of these techniquesin industrial situations.

HPPC-SEA (EU1063) isaEureka project. The ICSC contribution isto build adecison support system for financial
applications based upon evolutionary computing techniques and knowledge-based systems.

1.3.8.1 Relevance of the project results to ICSC’s strategies

Asaconsequence of strong educational rootsthe Intelligent Computer Syssems Centre (ICC), which ispart of
the Univerdty of the West of England, iswell placed to exploit training, support and consultancy activities
arising from the FollowM e project. Asaresult of participatingin the FollowMe project ICSCintendsfurther to
develop itstraining course activity in object technology based on the OM G CORBA standard project andto
consolidateitsindustrially funded research into adaptive agents. | CSC has departmental statuswithin the
Faculty of Computer Sudiesand Mathematicsandiscurrently engaged in establishing a Faculty-wide business
unit. The business unit will be actively seekingto exploit the results of the FollowM e project.
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1.4 PARTNER ROLES

The principal leadership roles of each project partner are in the following diagram, which also showsthe linksto
other Esprit projectswith which the FollowMe project plansto work closaly.

UWE
AGENTS
APM

o [INFRASTRUCTURE___ .| TWO EXAMPLE |_»

ARCHITECTURE [— P | ExPLOITATION
APM / INRIA All
USER ACCESS FAST
l FAST l l
\(Ajlﬁ'r']abora“ons ANSA RETINA ADDE
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2. PROBLEM SPACE

Thefollowing presentation didesprovide an overview description of the projectsrequirementsand goals.

1 - Mobile users- global information 2 - Therisk of overload

o Dispersed information
e The user is mobile
World of . )
Information Needs access to that information
Needs the information to be managed
e User has many points of access
e User may not wish to carry an appliance or laptop

3 - A Personal Information Space 4 - A Personal Information Space

o APersonal Information Space
World of A conceptual “home” for information
Information Managed for ease of use

o Accessible by the mobile user

o Accessible from a variety of access points & types

g m Q ...with recovery after disconnection

Personal
Information
Space

5 - FollowM e agents managing services 6 - FollowMe at work and play

World of

Information
Persona
Information

Sace

7 - Research Topics 8 - The benefits

e Resource description techniques

o Location techniques

o Networked mobile desktop

o Object-oriented information services

o Federation of users” workspaces into “group spaces”

o Development of agent technology within object model
o Management of data, including mobility issues

o Information access models

o Context dependence

® Device negotiation

In this chapter we describe the current stuation (state of the art) and explain what the impact or result of
FollowMe will be. The two postions (initial and final state) will give a measure of the effort needed within the
FollowM e project.

2.1 MOBILE AGENTS, THE CURRENT SITUATION

The FollowMe project relies on two main technologies - (intelligent) agents and mobile computing. On top of
these can be built CSC (Computer-supported collaboration) applications which make use of the agent and mobile
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computing technologies [e.g. Williams & O’ Brien 1995]. The two main leverage technologies are introduced
below.

2.1.1 Agent technology

Agents are typically software-based computer (sub-)programs which are autonomousin that they have control
over their own actiongstate, i.e. they do not need user intervention to function, social in that they interact with
other agents in their environment, posshly including users, and are able to exhihit goal-directed behaviour
whilgt beingreactiveto environmental changes.

Traditiona Artificial Intelligence (Al) and Distributed Al (DAI) techniques have been applied to agent systems
in anumber of ways. Various models have been proposed to develop theories of "agency" which use traditional
Al formaliams such as intentionality, beliefs, desres, etc. For example Cohen & Levesgue's [1990] formaiam,
originally intended to develop a theory of intentionality, has been expanded to analyse competitive and co-
operative agent communications[e.g. Jennings 1992]. Wooldridge [1992] presented afamily of logicsto represent
the properties of multi-agent systems and used it to construct formalisms that could then be used to specify
agent systems. Werner [1989] has used economics, game theory and philosophy to develop a complex general
model of agency.

The agent architectures developed in the D/AI community range from traditional planner-based approaches to
those which use Brooks [1990] purely reactive subsumption architecture. Wood's [1993] has developed a
smuated traffic sysem AUTODRIVE in which planning agents operate. Vere and Bickmore [1990] have
developed HOMER, a smulated submarine agent which existsin a 2-D environment. HOMER is able to receive
commandsin an 800-word sub-set of English from a user and then execute them with modificationsif necessary.
Agre and Chapman [1987] presented the PENGI computer gamein which a subsumption-like architecture controls
the central character. Hybrid architectures have also been presented which use subsumption and planning in
multi-layered approaches such as Burmeister and Sundermeyer's COSY system [1992] and Muller's InteRRaP
[1994].

Complex and potentially powerful structured agent communication frameworks have also been developed using
Al formalisms. For example Fischer's [1994] Concurrent MetateM language system contains a number of
concurrent temporal logic agents, each of which is able to communicate with other agents via asynchronous
broadcasts. General Magic Inc. have presented TELESCRIPT [White 1994] which is a language-based
environment for constructing societies of agents. The TELESCRIPT sysem contains the language, an engine
which handles schedules for agent execution, communications, etc. and a set of software toolsto support the
development of agents.

2.1.2 Mobile computing

The current user paradigm for computer and electronic information use revolves heavily around the concept of a
“home’ workstation which is accessed via the facilities of the desktop. This limits mohility and restricts
interactionsto the form supported by that media. In the “ FollowMe” paradigm, a user’ s environment islocated
on a server-based network managed by a service provider. Access is obtained via device-independent
procedureswhich transform the datato aform suitable for the particular interaction.

The mog important difference between current sysems and the FollowMe paradigm is that although current
sysems dlow information to be moved from one place to another, or viewed remotely, the information
processing power tends to reside in one place. Either that, or multiple copies of information will exigt, causing
versoning problems. Although Lotus Notes and similar applications allow some sharing of information sharing,
mohility is bady catered for by current technology. In the FollowMe paradigm, the power to process the
information is mobile with the user, aswell asthe information itself. This ahility for usersto process and make
real use of information, wherever they are, usngwhatever devicesthey have available to them, allowsthem much
more power than currently, asexamined by Louisand Morrow[1995].

A number of resourcesare held by Lancaster University, UK, addressing the current status of mobile computing
research andincluding abibliography - see:
http://mww.comp.lancs.ac.uk/computing/research/mpg/most/bibliography.html

In order to exploit the mohility and device independence, a user’ s environment is not smply a collection of
references and data. By utilising a process-driven approach, the user is able to specify the objectives of their
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tasks T his provides the framework for agent technology to satisfy goals either individually or in collaboration
with other proxies. In addition, understanding the reason why information has been obtained facilitates in the
presentation and allowsit to betailored for different access media.

2.2 INPUTS TO FollowMe (INITIAL STATE)

A wide range of technologiesare emerging which will impact on FollowMe. Of key importance are the existing de
facto industry standard platforms.
T he FollowM e software will:
use ActiveX asthelink to the Microsoft desk top
use the Netscape and Explorer browsersasthe standard conventional desk top browsers
be built usng Javaasthe“ platformless’ environment
run on WindowsNT and Windows 95
provide self-configuring linksto televison, telephones, GV phones, pagers, Pson-type organisers.
Three technologies which have been or are being developed by the partners are expected to be of particular
importance:
- ADDE - (Application Development for Distributed Enterprise) - a European project to investigate distributed
application development
ANSA - an open, collaborative programme in research and advanced development in distributed and
networked systems
Java - a device-independent object-oriented programming language.

ADDE
ADDE is a current project funded by the European commisson (Technical Annex available at
http://mww.fast.de/ADDE) to address issues in Application Development for Distributed Enterprise (ADDE).
Amongitsaimsare:
- to develop guidance for the design of distributed application systems, driven by the business requirements
of distributed enterprises.
to address coherent designs that use network-based technologies such as groupware and Inter/intranet as
well asdatabase transaction processing, in anticipation that the technologieswill converge over the next few
years.
to demongtrate how the general approach can be used to extend | Sdevelopment methodologies. It will use
UML (being developed by Booch, Jacobson and Rumbaugh) for its primary demonstration, but also take
account of established | Smethodologies such asBOS Engineering, MERISE, Q-MEIN, SEtec and SSADM
to congtruct arepository for the specification and design products needed for distributed systems, capable
of supporting multiple |Sdevelopment methodologiesviainterfacesto development tools
All these agpects of ADDE have clear bearing on FollowMe, and it is expected that the results of ADDE will be
extremely relevant to the project.

ANSA

The ANSA programme, managed and operated by APM Ltdiscurrently in itsthird phase. Thefirst two phases,
now complete, focused on methods for bhuilding distributed systems from multi-vendor, cross-domain,
heterogeneousindividual processing systems. APM’ spart in the ANSA programme provides a useful technical
base, andthe involvement of the ANSA sponsorsprovidesa solid user base for analysis of user need, prototype
testing and feedback.

Java

Java is a dmple, robust, object-oriented, platform-independent multi-threaded, dynamic genera-purpose
programming environment. The fact that it is platform-independent and network-aware allows development of
software that iseasy to transport between devicesand which can be utilised in many environments. T he current
interest within both the software and hardware parts of the industry is leading to a rapid uptake of Java
technology. Thereisalarge andlively user community, makingit a good choice of language in which to provide
Seedware, and from which to seek feedback.
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2.3 USER NEEDS AND SCENARIOS

2.3.1 Users

The existing user needshave been determinedin broadtermsfrom:
discussionswith businessclientsof IRISA, APM and FAST
project work in the fieldby UWE
user needsfrom TC Multimediaand 1ZB

The following users will continue to be consulted and “ experimented upon” during the project. All are existing
clientsof the companiesindicated, thereisno “ user group” which needsto be formed.

APM MoD
Swiss Bank-Warburgs
The ANSA sponsor group (which includes| CL, Fujitsi-UK, Eurocontrol, T elefonica,
France T elecom, Bellcore, GEC, GPT andthe MoD)
FAST Union Bank of Saitzerland
Landisand Gyr
Douane Francais
John LewisPartnership
Sheraton Hotels
BavariaOnlinevialZB
IRISA Ouest FranceviaT C Multimedia
UWE LloydsTB

2.3.2 Scenarios

From discussons with the users the following scenarios have been developed. These will provide input to the
choice of demongtrator. In thisproposal they provide a valuable overview of the user requirementswhich have
driven the project proposal so far.

Scenario 1 - Today’s news - wherever | am

| have a range of interests and like to keep in touch with news. My personal mobile agent knows what my
interests are, and uses an agent to find information on subjects which are of interest to me. The basic
information it provides may be gleaned from commercia news services, and the mobile agent may authorise
payment for some services, but other information may come from other sources on the Net - officia dtes or
information servers, for ingance.

My mobile agent knowsthat | accessinformation from arange of devices, and over time can learn my preferred
access method in different sStuations. The mobile agent formats the information according to the method by
which | am likely to accessit, and communicatesthat information to me. For instance, | may not be contactable
via email over the weekend, but the mobile agent could put together a * magazine programme’ which | could
access viamy televidon. If | am on atrip, the bet method may be to fax the information to me, which would
require very different formatting of the information - video clips would not be suitable, but in-depth editorial
might be. The mobile agent isaware of what formats are acceptable for which access-methods, and presentsthe
information accordingly.

Extended Scenario

Using access to my diary to determine where | am likely to be over the week, my mobile agent can prepare
information in a suitable format, but might also include information about citieswhich | might be visiting for the
firg time. If | have a particular interest in a certain subject, the mohile agent could contact me when something
comes up in relation to that topic, or maybe give me information about my favourite snger asan introduction to
telephone calld The mobhile agent can look at my documentsto determine my interests, and try to identify news
that reflectsthe subjectsthat are of interest to me at the moment.

Scenario 2 - Meeting arranger

My mobhile agent hasaccessto my diary, and can tell when | am available for different actions. However, | work
with ateam of people at work who regularly need to meet, so we have formed a* federated mohile agent, which
representsus. Thismobile agent hasaccessto certain partsof my personal diary - it will notice, for insgance, that
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| am booked out from work on T uesday afternoon, but may not knowthat it isfor adentis’ sappointment. From
time to time we need to have meetingswith other people or groups of people, and the mobile agent representing
these people negotiate with our federated mobile agent to arrange a time. The mobile agent does this and
arrangesfor my personal mobile agent to update my diary.

Extended scenarios

It may bethe casethat al other membersof the group are ableto make a particular time for an important meeting,
but that my diary has me booked as away on that day. The mobile agent wishesto get in touch with me, and
contactsmy personal mobile agent. My persona mobile agent knowsthat | am currently not available by email -
| am out of the office - but that | am contactable by mobile phone, and gives the federated mohile agent my
numbers. T he federated mobile agent phones me up and asks me whether | can make the time or not. | givethe
mobile agent my answer * Yes , interpreted usng either touch-tone dialling or avoice-recognition sysem, andthe
mobile agent booksthe meeting.

The mobile agent may interact with an agent that books meeting rooms, and arrange for our meeting to be
scheduled in a room that fits our regquirements - we have twelve people attending the meeting, therefore aten-
person meeting room would not be suitable. If the meetingis scheduled to go over lunch, the mobile agent can
order sandwichesfor us, negotiatingwith our personal The mobile agent over specific dietary requirements.

On certain occasons, it may be necessary to travel to ameeting. Thereisabudget allocatedto the group, some
of which the mobile agent can access. It talksto an agent which handesrail ticket booking, and arrangestickets
to the degtination to allowusto arrive on time.

Scenario 3 - Worlds on your desktop

Thisscenario isin part an adaptation of ideas from UK Wired magazine, July 1996, p. 23 The Smiley Accountant
and from the book Interface by Sephen Bury. Both these sources posit the use of smple graphical modelsto
communicate information about a complex system.

Following the model of the federated mohile agent in Scenario 2 above, the company for which | work has a
company mobile agent. Although my personal mobile agent does not have access to all details about the
company, in the way that the mobile agent belonging to the company CEO might do, thereis certain information
about the gate of the company that the company mobile agent can communicate to me via my persona mobile
agent. For ingance, one of the duties of the company mobile agent might involve project management.
Although | am not involved in the day-to-day running of mogt of the projectsin the company, it may well be of
interest to meto see howthey are progressing. The company mobile agent provides graphical representations of
how the projects are progressing; for instance, a globe, whose size represents the number of people working on
the project, whose weather system reflects how close it isto completion, etc.. Thisinformation istaken from a
variety of different sysems, and may come from a variety of the mobile agent - my team’ s mohile agent, for
insgtance, may provideinformation about how well we are keeping to budget on our project.

Extended scenarios

Asthe information is being communicated to me via my personal mohile agent, my persona mobile agent may
influence the way in which the information is processed. The hrightness of the globes in the example above
might reflect my influence in the project - if | am working 40% on a project and 60% on another, thiswill showin
the display of the globes. The method of display would be different for different displays- for instance, adevice
without adisplay might use soundsof adifferent pitch and volumeto give information.

It may bethe casethat one of the projectson which | am working needs attention - clearly thiswill bereflectedin
the* health’ of the gobes. However, my personal mohile agent may, in consultation with the team mobile agent,
recognise that prompt action on my part will make a large difference to the health of the project. Thiswould be
displayed graphically in the representation of the globes on my display, but would not necessarily be the case
for other membersof the team.

Scenario 4 - Shopping

My Mobile agent hasaccessto a shopping agent. Asmy mobile agent knowswhat my preferencesare for basic
items, it can carry out a series of negotiationswith one or more suppliersviathe agent. It asksmeif | have any
particular requirements(or | can request itsservicesif we have got low on particular items), and then contactsthe
suppliers. It works out the cheapest way to get al the shopping | need, possibly getting certain items from
different suppliers, dependingon the priceat thetime. It then looksat my diary andmy partner’ sdiary and setsa
delivery timewhen at least one of uswill beat home. Having arranged adelivery time, our diariesare updated.
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Extended scenario

My mobile agent may be set to run once aweek - or have st itself to do this, having learnt that the best time for
addivery rarely varies. If it ‘ notices from our diariesthat my partner and | have been out for a couple of nights
andwill be away over the weekend, it can vary not only the time of the delivery, but also the amount of food that
it orders. At avery finelevel of granularity, it might be aware that we always eat fish on Fridays, but not bother
to order any thisweek, asit notesthat we have an appointment that involvesour diningout thisFriday.

A group of people who live close to each other - in the same village, for instance - might decide to cause their
Themobile agent to work together. T hisfederated mobile agent could have accessto certain parts of the diaries
of all members of the group, allowing a delivery to be made to one member, who could then digribute items as
needed. More important than ease of delivery, thiswould allow purchases to be made in bulk, getting a better
deal for everybody. There is no need, in fact, for this grouping to be geographical - in the case of some
commodities, alarge order might make aproduct run viable.

The mobile agent can, of course, cause the shopping agent to be affected by other factors. For ingance, it might
be set up to watch theforecast duringthe summer and buy barbecue commoditieswhen awarm weekend is due!

Scenario 5 - Transport

I am making ajourney which involvesquite alongdrive, and | wish to avoid traffic asmuch aspossble. | tell my
mobile agent where | want to go, and when and the mobile agent, using aroute-planning agent, plansaroute for
me. Unlike mogt traditiona route-planning methods, however, the agent that my mobile agent uses negotiates
with atraffic control system to decide the best route. Also, asmy mobile agent hascommunicated with the traffic
control system, the latter now has more information that it can feed back and use to update forecasts of where
traffic will be. In fact, the traffic control sysem may well be a federated mobile agent of several different traffic
control sysems, which means that local traffic information can be accessed for other uses such as planning
congruction or road repair work.

Extended scenario

A group of people who regularly travel long distances could federate their The mobile agent to allow car-sharing,
thussaving fuel costsand, if the group were large enough, reducing congestion.

My mobile agent could keep track of where |l am usng some positioning system, and contact me by mobile phone
or in-vehicle screen if the traffic ahead required a change of route. It would pass thisinformation to the traffic
control system, which would be better able to divert traffic sensbly, rather than making all vehicles do the same
diversion, no matter where they are headed.

2.3.3 References

Agre P & Chapman D (1987), "PENG: An Implementation of atheory of activity"”, in Proceedings of the Sxth
National Conference on Artificia Intelligence (AAAI-87), AAAI, Seettle, pp268-272.

Burmeiger B & Sundermeyer K (1992), " Cooperative Problem Solving Guided by Intentionsand Perception”, in E
Werner & Y Demazeau (ed.s) Decentralised Al 3, Elsevier, Berlin, pp77-92.

Cohen PR & Levesgue H J(1990), "Intention is Choice with Commitment”, Artificia Intelligence 42:213-261.
Fisher M (1994), "A Survey of Concurrent MetateM - the language and its applications’, in D M Gabbay 7 H J
Ohlbach (ed.s) Tempora Logic, Soringer-Verlag, Berlin, pp480-505.

JenningsN R (1992), "On Being Responsible" in see Burmeister & Sundermeyer.

LouisD K & Morrow L A (1995), “ The Prairie Shool: The Future of Workgroup Computing’, in D Leebaert (ed)
“The Future of Software”, MIT Press, Cambridge Mass, pp. 105 - 126

Muller JP (1994), "A Conceptual Model for Agent Interaction”, in SM Deen (ed.) Proceedings of the Second
International Conference on Cooperating Knowledge-based Systems, Universty of Keele, Kedle, pp213-234.

Vere S& Bickmore T (1990), "A Basc Agent", Computationa Intelligence 6:41-60

White J E (1994), "TELESCRIPT technology: The Foundations for the Electronic Marketplace', White paper,
Genera Magic Inc.

Williams D & O’ Brien T (1995), “ Software without Borders: Applications That Collaborate”’, in D Lechaert (ed)
“The Future of Software”, MIT Press, Cambridge Mass, pp. 127-156

Wood S(1993)(ed.), " Planning and Decison Makingin Dynamic Domains', EllisHorwood

Wooldridge M (1992), "The Logical Modelling of Computational Multi-Agent Sysems, PhD Theds, UMIST,
Mancheger.

Version 16 18 Confidential



FollowMe

2.4 DELIVERABLES (PROJECT OUTPUTYS)

2.4.1 Report for publication

A report on the project and its results to be provided to the Commission for publication. An overview of the
architecture andthe major concepts modelled will be included.

2.4.2 Exploitation plan

An exploitation plan, to be provided to the Commisson, examining, in broad terms a plan for exploiting the
results of the FollowMe project both by partnersand by theindustry at large.

2.4.3 Architecture

Thearchitecture for the FollowMe comprising:
aset of design principlesfor mobile agentsand the mobile desktop
aframework for technical choicesbetween different components
component interface specifications
implementation guidelines.

2.4.4 Infrastructure prototype

The infragtructure prototype will provide a complete basic verson of a FollowMe working sysem, implementing
the architecture. It will create an infrastructure, software to run within the architecture, and smple applications
for the mobile agentsto control.

2.4.5 Demonstration applications

Two demongtration applicationswill be delivered -
Application 1 - Etel ++
Application 2 - User profiles for Bavariaonline

2.4.6 Exploitation: Seedware

Example software whose function isto encourage software generation by outside developers and which will be
made publicly availableto thisend. It will bedistributed specifically to universitiesandresearch ingitutes.

3. STRATEGY

Thestrategy for aproject which isat the advanced edge of agent and distributed system technology hasto:
be experimental , flexible and evolutionary in the approach to what can be achieved
bereactiveto what isavailablein afast moving marketplace and technological field
be participatory, continually seeking out the opinions of end users with whom the partners have a good
establishedrelationship
have frequent reviews of the plansand awillingnessto adapt them as necessary
have good, established and proven management of the project and consortium
have an established and good working relationship between the partners.

3.1 DEVELOPMENT STRATEGY
The project development strategy isshown in the diagram:-
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Infrastructure prototvoe
Scenario definition with
users AGENTS
\. ’ l
| p/INFRASTRUCTURE »] TWO EXAMPLE -
ARCHITECTURE DEMONSTRATIONS | 2| EXPLOITATION
USER ACCESS

Evalution with
users

Senario revison with |
users

T he userswho will beinvolved have been indicated in a previous section of thisproposal.

3.2 PROJECT MANAGEMENT

The project manager is the principa officer of the consortium and is appointed by the Project Management
Committee. Hisresponshilitiesare defined in the consortium agreement and, in smpleterms, are:

project management of FollowMe, reportingto the Project Management Committee

operational interfacingwith the European Commission

coordination between the partners.

The proposed Project Manager is Billy Ghson of APM, who has successfully led the Esprit Trends Project.
APM will also provide the project office; it haslong experience of managing Esprit projectsincluding the highly
successful 1SA and the current and very important E2S project. Dr Ghson has wide industrial experience,
including severa years in Japan and the Far East with end-user companies in the financial market. Overall
technical direction will be provided by APM’ s Chief Technica Officer, Dr Andrew Herbert, who is a world-
acclaimed expert in distributed syssems. Consulting advice on project operations will be provided by Michael
Eyre.

Each workpackage will be led by one single partner, as indicated in the “ principal roles’ diagram in an earlier
paragraph of thisproposal.

Experience of ANSA, ISA, E2S EML and other projects has shown that common understanding of goals and
technologiesis achieved most effectively by frequent joint workshops, which are technology driven and which
are attended by all partners. The project will therefore hold frequent workshops, each of which will be chaired by
an appropriate saff membersof the company regponsible for the workpackage into which it falls.

Demonstrator planning and the involvement of the usersin commenting upon the trails will be guided by the
project manager, with the partners performingtheir tasksindividually.

Quallty of resultswill be assured by:
reviews of every deliverable by the Project Management Committee on which every partner isrepresented
use of resultsby partnersother than that which developedtheresults
maintainingasingle (distributed) database of results
excellent communicationsby email, FT P andthe Weh.

Project plans may be amended by workpackage leaders, in consultation with the Project Manager provided they
do not affect the overall plan or the key deliverablesand milestones. T he Project Manager will collect and collate
updatesto the plan and present these to the EC Project Officer alongwith cost claims statements, or at an earlier
date should the changes become large in number. Changeswhich affect key deliverables and milestoneswill be
reviewed and approved by the Project Management Committee, before submission to the EC Officer.
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The Project Manager will define the acceptance criteriafor deliverables, agree thiswith the Project Management
Committee. Thesecriteriaareadeliverablein themselves

3.3 CONTRACT CONTROL

The principal means of formal control of the project will be the key ddliverables, defined in Section 4 of this
proposal. The consortium agreement will definetherights, obligationsand duties of partnersandthe procedures
for resolving conflicts. T his agreement will also define any background, foreground and IPR issues. T he basic
form of Consortium Agreement used will be that already developed by the Commission and usedin projectssuch
asl|SA, Trends, E2S

3.4 EC PROJECT REVIEWS

Progress will be reported to the Commisson every three months by means of aformal progress report from the
Project Manager, includinga*“ project snapshot”, effort figuresand aformal progressreporting chart.

T he Project Management Committee will also meet every three months, or more often if necessary at critical times
in the project.

Commencing in the third month and every 9 months thereafter, there will be an Externa Review of the Project,
carried out by external reviewers and the EC Project Officer. Completed deliverables, including project reports, a
management report will be circulated to the reviewers at least three weeks before such a meeting. It isimportant
that thereviewers, aswell asthe project partners, are connectedto the project by email and FTP.

At the end of the project there will be acomprehensivefinal report, published asabooklet, which describes:
thearchitecture
the experience in usingthe architecture
the demongrationsandtheir results
lessonslearned.

4. OBLIGATIONS AND RIGHTS OF PARTNERS

T he obligations and rights of each partners are defined in the Consortium Agreement, a copy of which can be
found on (weblocation).

4.1 1PR

Each member of the consortium will haverightsto exploit the architecture and the Seedware. T he demongrations
will be available for use by each partner as demongrations of the viability of the architecture and the
infragtructure. The deliverableswill be of “ robust prototype” quality and any industrialisation isat the expense
of the partner undertaking it; industrialised verson of the infrastructure and demonstrators will be the property
of the companieswhich have carried out the industrialisation. Theseindustrialised resultswill be made available
to other partners, should they wish, on appropriate termsin linewith the EC contract.

The architecture, the specifications, the models and the Seedware will be made openly available via the
Internet.
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5. DELIVERY PLAN

The project naturally fallsinto 8 different areasof work. Thesereflect the desgn, the major componentsof the
system, the pilot applicationsand the meanshby which the resultswill be exploited.

5.1 WORKPLAN
Thework packagesare listed below and described in more detail in the following sections.

WORK PACKAGES SUMMARY

TITLE

Architecture & Design
Agents

Infrastructure

User Access

Pilot Application #1
Pilot Application #2
Exploitation/seedware
Project Management

T|o|mimjojo|w|>|s
T

WORK PACKAGE INTERDEPENDENCE (showing key deliverables)

DB 2
DAS DB1 DG1
ARCHITECTURE |—>| ISNOFFRTAWSAT;éJCTURE —|>| E\Q/SOENXSATMRPALTEO N |—>| EXPLOITATION |
DC1
DAS3 DD1
DA?2 5 b 2
WORK PACKAGE EFFORT ALLOCATION
APM | FAST |INRIA| 1ZB TC | UWE [Months Years
A: Architecture 21 1 7 1 1 1 32 2.67
B: Agents 33 33 2.75
C: Infrastructure 52 18 9 15 94 7.83
D: User Access 12 23 10 45 3.75
E: Pilot 1 (FAST) 32 18 50 4.17
F: Pilot 2 (INRIA) 29 8 37 3.08
G: Exploitation 8 3 3 3 3 3 23 1.92
H: Project Management 12 12 1.00
Months 105 59 57 41 12 52 326( 27.17
Years]| 8.75] 4.92] 4.75] 3.42| 1.00| 4.33} 27.17
EFFORT BY WORK PACKAGE EFFORT BY PARTNER
_ . UWE
Exploitation  Management Architecture 16% APM
% 4% 10% TC 32%
’ ‘ Agents 4%
Pilot 2 (INRIA A 10% 12B
11% 13%
Pilot 1 (FAST) ‘ frastructure INRIA FAST
15\.{/3rsjon. ‘ 29% 22 17% 18% Confidential
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WORK PACKAGE A: ARCHITECTURE & DESIGN

Summary

Work Package L eader:

Effort:

Sart
End:

Partnersinvolved:

Objectives

The work in this package is separated into three stages. As the project has a heavy research focus, it is
envisaged that collecting just user requirementswould yield little benefit. T he proposed approach isto augment
user requirementswith various scenarios derived by the consortium. Thiswill be theinput to derive the systems

architecture.

The sysems architecture is the second stage and will be the basis for overall design of the sysem. This
architecture will describe the major sysems components and their objectives. In addition, it will examine key
issues which need to be addressed and specify a set of guidelines and procedures which will underpin the

design.

T he second stage of thiswork packageisthe overall sysem design. T he framework architecture will be the basis
of thiswork. The design will clearly specifying the role of the major components and the manner in which the

APM

26 Person months
Month 1

Month 18

ALL

interoperate.
Tasks
TASK NAME DESCRIPTION
Al Scenarios Collect user requirements and derive scenarios
A2 Architecture Jldentify and specify overall system components
A3 Design Develop overall implementation design
Resources
TASK NAME APM | FAST | INRIA| 1ZB TC UWE
Al Scenarios 2 1 1 1 1 1
A2 Architecture 13
A3 Design 6
Total: 21 1 1 1 1 1
Outputs
DELIVERABLE DESCRIPTION
DA1 Scenarios
DA2 Architecture Report
DA3 Overall Syssem Design
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WORK PACKAGE B: AGENTS

Summary
Work Package L eader: UWE
Effort: 33 Person months
Sart: Month 3
End: Month 13
Partnersinvolved: UWE

Objectives

Agent technology will be used throughout the project in various roles. Instructions will be provided to these
software devices via the specification of objectives. Thiswill enable them to achieve tasks both independently
and in collaboration with other bodies. Persstent agents will be used to hold information about a user, other
shorted lived entitieswill achieve specific tasksand then terminate.

Tasks
TASK NAME DESCRIPTION
Bl Suney Suney current Agent techniques and technologies
B2 Process Language Design and specify a means of enabling objectives to be described
B3 Desian Develop desian for mobile agents
B4 Infrastructure Requirements |Specify required infrastructure resources and facilities
B5 Interface Specification Specify interfaces to agents
B6 Implementation Create working version
B7 Tests Perform component tests
Resources
TASK |NAME APM | FAST | INRIA 1ZB TC UWE
Bl Survey 1
B2 Process Language 6
B3 Design 4
B4 Infrastructure Requirements 2
B5 Interface Specification 4
B6 Implementation 14
B7 Tests 2
Total: 33
Inputs
DELIVERABLE DESCRIPTION
DA2 Architecture Report
DA3 Overall Syssem Design
Outputs
DELIVERABLE DESCRIPTION
DB1 Infrastructure Requirements Report
DB2 Interface Soecification Report
DB3 Working Verson
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WORK PACKAGE C: OBJECT INFRASTRUCTURE

Summary

Work Package L eader:
Effort:

Sart:
End:

Partnersinvolved:

Objectives

The purpose of the infrastructure isto provide the basic mechanisms for security, distribution, persstence and
concurrency for objects. It enables other sysem componentsto operate without being aware of the location of
the object they are utilisng. T hrough a global naming service, objects are located and made available on request.
Implementing the policy of moving and replicating objects as opposed to accessng them remotely is aso the

responshility of theinfrastructure.

APM

94 Person months
Month 5

Month 12

APM, INRIA, 1ZB, UWE

Tasks
TASK NAME DESCRIPTION
Cl Requirements Collect Requirements for infrastructure
2 Design Infrastiucture design for security, location, persistence. and concurrency |
Cc3 Interface Specification | Specify API for infrastructure components
(0] | ocation Senice Build global object locating senice
C5 Basic Infrastructure Build object encapsulations to legacy systems and network senices
C6 |Agent Infrastructure | Build support mechanisms for agent technology
Cz__ {Mohility Build infrastructure required to monitor and perform code mobility |
C8 |Tests Component testing
Resources
TASK |NAME APM | FAST | INRIA| 1ZB TC UWE
Cl Requirements 2 2 2 2
c2 Design 3 3
C3 Interface Specification 2 2
C4 Location Service 9
C5 Basic Infrastructure 10 10 2
C6 Agent Infrastructure 12 2 12
c7 Mobility 12 2
C8 Tests 2 1 1 1
Total: 52 18 9 15
Inputs
DELIVERABLE DESCRIPTION
DA2 Architecture Report
DA3 Overall Sysem Design
DB1 AgentsInfrastructure Requirements Report
DB2 Agents|nterface Jecification Report
DD1 User Access Infrastructure Requirements Report
DD2 User Access|nterface Soecification Report
Outputs
DELIVERABLE DESCRIPTION
DC1 Interface Soecification Report
DC3 Working Version
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WORK PACKAGE D: USER ACCESS

Summary
Work Package L eader: FAST
Effort: 45 Person months
Sart: Month 5
End: Month 13
Partnersinvolved: APM. FAST, IZB
Objectives

A key objective of the project isto enable usersto access the system through a variety of different media, but
without losing quality of the interaction. In order to achieve this, a general mechanism for trandating services
onto devicesneedsto be constructed.

Tasks
TASK |NAME DESCRIPTION
D1 Suney Surwey current device independent interaction technologies
D2 Requirements Collect user access reguirements
D3 Senice Schema Create general schema to specify senices and device capabilities
D4 Design Dewvelop design for user access
D5 Interface Specification |Specify interfaces to user access components
D6 Implementation Create working version
D7 Tests Component tests
Resources
TASK |NAME APM | FAST | INRIA| 1ZB TC UWE
D1 Survey 1 1 1
D2 Reguirements 1 2 2
D3 Senice Schema 2 4
D4 Design 1 2
D5 Interface Specification 2
D6 Implementation 6 10 6
D7 Tests 1 2 1
Total: 12 23 10
Inputs
DELIVERABLE DESCRIPTION
DA2 Architecture Report
DA3 Overall Sysem Design
Outputs
DELIVERABLE DESCRIPTION
DD1 User Access Requirements Report
DD2 User AccessInterface Soecification Report
DD3 Working Version
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WORK PACKAGE E: PILOT APPLICATION 1

Summary
Work Package L eader: FAST
Effort: 50 Person months
Sart: Month 9
End: Month 20
Partnersinvolved: FAST, 1ZB
Objectives

In order to demonsgrate and validate the architecture and the underlying components of the system, pilot
applicationswill be developed.

Tasks
TASK NAME DESCRIPTION
E1l Requirements Collect user requirements from Bavaria online and 1ZB
E2 Desian Design system
E3 Implementation Create working version
E4 Deployment Roll out system to users
ES Trials Perform svstem and user tests
E6 Evaluation Evaluate system
Resources
TASK NAME APM | FAST | INRIA IZB TC UWE
El Requirements 2 1
E2 Design 4 2
E3 Implementation 18 7
E4 Deployment 4 4
ES5 Trials 2 2
E6 Evaluation 2 2
Total: 32 18
Inputs
DELIVERABLE DESCRIPTION
DA2 Architecture Report
DA3 Overall Sysem Design
Outputs
DELIVERABLE DESCRIPTION
DE1 Design & Objectives Report
DE2 Working Sysgem
DE3 Evaluation Report
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WORK PACKAGE F: PILOT APPLICATION 2

Summary
Work Package L eader: INRIA
Effort: 40 Person months
Sart: Month 9
End: Month 20
Partnersinvolved: INRIA, TC
Objectives

In order to demonsgrate and validate the architecture and the underlying components of the system, pilot
applicationswill be developed.

Tasks
TASK NAME DESCRIPTION
F1 Requirements Collect user requirements from TC and Ouest Frances
F2 Desiagn Design
F3 Implementation Create working version
F4 Deployment Deploy system at users' site
E5 Trials Perform systems and user tests
F6 Evaluation Evaluate tests from trials
Resources
TASK NAME APM | FAST | INRIA IZB TC UWE
F1 Requirements 2 1
F2__ |Design 4
E3 Implementation 18 2
F4 __ |Deployment 4 2
F5 Trials 2 1
F6 Evaluation 2 2
Total: 32 8
Inputs
DELIVERABLE DESCRIPTION
DA2 Architecture Report
DA3 Overall Sysem Design
Outputs
DELIVERABLE DESCRIPTION
DF1 Design & Objectives Report
DF2 Working System
DE3 Evaluation Report
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WORK PACKAGE G: EXPLOITATION AND SEEDWARE

Summary
Work Package L eader: APM
Effort: 23 Person months
Sart: Month 1
End: Month 21
Partnersinvolved: ALL

Objectives

The aim of the exploitation package isto create general disssemination channelsfor the project to ensure that the
architecture and software are widely used. T he proposed approach isto freely make available “ seedware” which
will enable othersto develop their own applications. The aim of the seedware isto act asa catalyst, encouraging
academic andindustrial organisationsto adopt the technigues and software developedin the project.

Tasks
TASK NAME DESCRIPTION
Gl Dissemination Information dissemination, viaweb home page, press
releases, briefings.
R Exploitation Plan Create plan for the exploitation of the project
(€] Seedware Create a“ seedware” software bunde from system
componentsand pilot applications
Resources
TASK NAME APM | FAST | INRIA| 1zB TC UWE
Gl Dissemination 2 1 1 1 1 1
G2 Exploitation Plan 4 2 2 2 2 2
G3 Seedware 2 1 1 1 1 1
[Total: 8 3 3 3 3 3
Inputs
DELIVERABLE DESCRIPTION
DA2 Architecture Report
DA3 Overall Sysem Design
Outputs
DELIVERABLE NAME DESCRIPTION
DGL Seedware Produce freely available software which
organisationscan use asthe basisor their own
products
D& Exploitation | Plan for the exploitation of the project resuts
Plan
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WORK PACKAGE H: PROJECT MANAGEMENT

Summary
Work Package L eader: APM
Effort: 12 Person months
Sart: Month 1
End: Month 21
Partnersinvolved: APM

Objectives

T he project management work package runsfor the entire life of the project. T he project manager hasanumber of
specific responshilities such as the submisson of management reports. In addition, the manager ensures that
work isprogressing as planned and possible problems are identified and dealt with.

Tasks
TASK NAME DESCRIPTION
H1 Project Ensure schedules are maintained, organise meetings, produce
Management | reports, collate and submit cost claims.
Resources
TASK NAME APM | FAST | INRIA| 1ZB TC UWE
H1 Project Management 12
[Total: 12
Inputs
DELIVERABLE DESCRIPTION
DAl Architecture Report
DA2 Overall Sysem Design
Outputs
DELIVERABLE DESCRIPTION
DH1 Design & ObjectivesReport
DH2 Working Sysgem
DH3 Fina project report
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5.2 KEY MILESTONES AND DELIVERABLES

DELIVERABLE NAME MONTH

DA2 Architecture Report 4

DA3 Overall System Design 6

M1 Milestone 1 6

DB1 Agent Infrastructure Requirements 7

DB2 Agent Interface Specification 8

DD2 User Access Interface Specification 8

DC1 Infrastructure Interface Specification 10
DE1 Pilot Application #1, Design & Objectives 11
DF1 Pilot Application #2, Design & Objectives 11
M2 Milestone 2 11
DC3 Working Infrastructure 12
DB3 Working Agent Technology 13
DD3 Working User Access 13
DG1 Seedware 15
M2 Milestone 3 15
DE2 Pilot Application #1, Deployment 18
DF2 Pilot Application #2, Deployment 18
DE3 Pilot Application #1, Evaluation 20
DE4 Pilot Application #2, Evaluation 20
DG2 Exploitation Plan 21
DH3 Final Project Report 21

5.3 Gant chart

Thefollowingtable displaysthe effort assgnmentsfor the different tasksin the workpackages
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