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Distributed Building Ste
M etaphor

Fabien Costantini and Christian Toinard
CEDRIC, France

Rapid Prototyping within avirtual environment offers new possibilities of work-
ing. In order to reduce the design time and define better specifications, concurrent
engineering shall be addressed at the early stage of a concept phase. The presentation
defines different concepts namely Virtual Prototyping, Rapid Prototyping and Virtual
Early Prototyping. VEP improves the Rapid Prototyping providing important |leverage
on the problem of collaboration.

The state of art shows that.the current solutions offer alimited collaboration. Within
the context of an extended team, the'solutions do not address how to move easily from one
style of working to another one. They do not define how to manage the rapid design of a
complex product. Moreover, the different propositions suffer mainly from the client-server
approachthatisinefficientinmany waysandlimitstheopennessof thesystem. Oneexplains
alsothat thel nternet protocol sarebest suitedto devel op collaborativeserviceswithinaVEP
system. That state of art enables us to explain that CORBA, MPEG-4 and multimedia
protocols are not adapted to solve the problem of collaboration.

A case study is used to show that our solution enables an efficient collaboration. The
chapter presentsaglobal methodology enabling different stylesof work. Thus, an extended
team manages easily the concurrent design of a.complex product. A way to start a project
among ageographically dispersed team is proposed. Itenablesto manage different design
teams in a secure way over the Internet. /Afterwards, the different teams reach a kick-off
meetingto set-uptheinitial proposal of the specification. Then, eachteamworksonasystem
design in a distributed andcollaborative way. Thus, private works are merged and
consolidated ‘easily. Work reviews solve the interdependencies between the different
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systems. At last, a project review enables us to conciliate the different proposals into a
satisfying solution. Our solution provides practical advantages, namely adesignin context
to avoid speculation by default, amethod breaking down the complexity, adecrease of the
design time and an increase of the quality.

The case study is derived into a set of general requirementsfor a VVEP.tool. Thus, the
major functional servicesareidentified.

Afterwards, the chapter presents a new solutionto satisfy-the VEP requirements. It
proposes hew collaboration services that can be used to distribute avirtual scene between
the designers. Our solution, called the Distributed Building Site M etaphor, enables project
management, meeting management, parallel working, disconnected work and meetingwork,
real-time validation, real-time modification, real-time conciliation, real-time awareness,
easy motion between these styles of work, consistency, security and persistency.

In contrast withthe other solutions, our servicesenableparallel work while preserving
consistency. These services do not require or implement areliable multicasting. They are
fully distributed and do not require any specific quality of service from the under laying
network. DBSM can add collaboration to any stand-alone application.

INTRODUCTION

M otivation

Virtual Early Prototyping enablesconcurrent engineering at theearly stageof aproduct
design. Most of the time, an important part of a product cost is charged during the design
phase. But tools to reduce the time to design a product and to examine different design
alternativesaremissing. V EP addresses the concept phase of aproduct development where
most of the design choices are made. So, the concept phaseiscritical for the quality and the
cost of the product. A VEPtool must authorize different designersto make quickly the best
virtual prototype through alarge set of design alternatives. So, the workers must work to
explore quickly and easily different design alternatives. The concept design activities of a
complex system can be performed in project-oriented teams that have important and tight
deadlines. Concept design isnot limited to asingle enterprise: Members of aglobal design
force caninclude partners, suppliers, contractorsand customers. That global designforceis
organized into several design teamsresponsible for the different systems. The best specifi-
cationsmust be defined by these different teamsthrough successiveiterationswhilemixing
easily individual works, alternativesfor thedifferent systemsand conciliation milestonesto
reachaglobal specification. That extended team must collaboratefreely and easily, without
forcing agiven enterprise to have more privilege and information than others. At the same
time, the design environment must provide the ability to respect the responsibilities and
expertise of the different members.

Collaborative systemsfocus on natural social interactionsthat |et people easily move
between different styles of work. They propose metaphorslike Greenberg (1998) that ease
peopl€’s transitions across the different styles of work.-Generally, the room metaphor is
considered as a container for several -documents and space where workers meet. Thus,
workerseasily movefromoneroomtoanother and canintroduce documentsinthedifferent
rooms. But, these collaborati on metaphorsdo not addresstheway designerscan collaborate
at the concept phase of complex engineering products. Moreover, these collaborative
systems do not manage virtual shared worlds.
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