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Chapter 111

TheManagement of
EvolvingEngineering
Design Constraints

T. W. Carnduff, University of Glamorgan, UK
J. S. Goonetillake, University of Colombo, Sri Lanka

Abstract

Thischapter presentsresearch aimed at deter mining the requirementsof a
database software tool that supports integrity validation of versioned-
design artefacts through effective management of evolving constraints. It
has resulted in the design and development of a constraint management
model, which allows constraint evol ution through representing constraints
within versioned objects called Constraint Versions Objects (CVOs). This
model operatesaroundaversionmodel that usesawell-defined configuration
management strategy to managethe ver sions of complex artefacts. I nternal
and inter-dependency constraints are modelled in CVOs. The combination
of our versioning, configuration management, and constraint management
approaches has produced a unique model which has been implemented in
aprototypedatabasetool withanintuitiveuser interface. Theuser interface
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allowsdesigner sto managedesign constraintswithout theneed to program.

The innovative concepts devel oped in this chapter areintroduced using an
ongoing example of a simple bicycle design.

| ntroduction

Artefactsinengineering design arestructurally complex and may berepre-
sented in softwareasrecursively compositeobjects. Inall butthemosttrivial
of projects, itisimpossiblefor asingledesigner to performall of thedesign
effort alone, and therefore engineering design requiresteamwork withina
cooperativedesignenvironment. Duetotheevolutionary natureof thedesign
process, design constraintsevol ve and the design sol ution of each complex
artefact anditscomponentsprogressthrough aseriesof versions. To produce
consistent versions, versioning softwaresystemsshould beaugmentedwithan
integrity validation management system. Whileworking withinasoftware
environment in which there are evolving constraints which are applied to
complex structural artefacts, designersrequiredesigner-friendly featuresto
enablethemto effectively deal withthedesigntask, without thenecessity to
programthesoftware.

Thischapter presentsresearch aimed at devel oping adatabase softwaretool
that supportsintegrity validation of versioned-designartefactsthrough effective
management of evolving congtraints. It hasresultedinthedes gnand devel opment
of aconstraint management model, which allowsconstraint evolutionthrough
representing constraintswithinversioned objectscalled Constraint Versions
Objects(CVOs). Thismodel operatesaround aversionmodel that usesawel |-
defined configuration management strategy to managetheversionsof complex
artefacts. Internal and inter-dependency constraintsaremodelled in CV Os.
Inter-dependency constraintsare used to expressthe consistency semantics
necessary to combinethevalidated component versionsinto useful configura-
tions. Thecombination of our versioning, configuration management and con-
straint management approacheshas produced auniquemodel which hasbeen
implementedinaprototypedatabasetool. Thismodel utilisesobject-oriented
technol ogy and operatesinacooperativeand distributed design environment.
Theinnovativeconceptsdevel opedinthispaper areintroduced usinganongoing
exampleof asimplebicycledesign. Theprototypeisevaluated usingthisdesign
whichdemonstratesthefeasibility andviability of our approach.
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