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Extended Abstract

TheNationalDesignRepositoryProject(http://www.designrepositorprg) is cre-
ating a digital library of computeraideddesignandmanuficturingdata. A main
objective of this effort is to identify techniquego hanestthis dataandenablem-
provementsn the engineeringprocess Presentlythe Repositoryconsistsof over
55,000CAD andsolid models,assemblies—somwith relateddocumentssuch
ascostinformationor processandassemblyplans. For the mostpart, the datais
heterogeneousyherehomogeneityexists, it is only in theform of therepresenta-
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tion of productmodeldatawith theISO STEPAP 203standardor thedescription
of mechanicassemblies.
Someof theresearchssuedeingaddresseth this ongoingprojectinclude:

e Dataminingon CAD/CAE datain orderto identify patternghatcanbeused
to drive improveddesignandmanufcturingdecisions We have conducted
experimentonthatmine Repositorydatato performcase-basedariational
design,variationalprocesglanning,costestimationandshapeanalysig2,
7,3,4,5].

e Representationf diverseandill-structuredengineeringknowledge. The
Repositoryis attemptingto capturethe designintent and designrationale
for electro-mechanicadrtifacts; as well as their structure,behaior and
function. We are currently exploring the use of XML and DAML, the
DARPA AgentMarkupLanguageto formally describeheseconceptg14,
10, 13][8, 12, 11].

e Interactve interfacesfor specifyingqueriesto the Repository Specifically
we have beenbuilding a conceptuatesignernvironment(MUG) which will
allow a group of users,during the early phaseof design,specify a high-
level functionaland structurallayout of an artifacts. One plannedusefor
this designconceptis asa queryto the DesignRepositoryin a searchfor
similar or relateddesignor manufcturingsituations.In this way, archived
knowledgecanbe usedto assistwith variationaldesign[1, 9].

e Captureof designand manufcturingknowledgefor indexing in Design
Repositories. We have studiedhow the currentgenerationof computer
supporteccooperatre work (CSCW) ervironmentscan be integratedwith
currentdesignand manufcturingenvironmentsin orderto unobtrusvely
convert designactiity into knowledgeaboutdesignrationaleand intent.
We are alsobuilding agentsthat can populateour representationthrough
monitoringof designmanufcturingandcollaboratvework ervironmentq17,
16, 15, 6].

The generation-aftenext engineeringervironmentwill integrateproductde-
sign, manufcturing and multi-disciplinary collaboration. This will createun-
precedentedpportunitiego archive engineeringctiities andleveragehemdur-
ing the lifecycle of products,or in the developmentof newv products. Onecan
ervision designerswith accesdo searchtools that enablethemto examinethe
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designdecisionamadeearlierandretrieve recordsof meetingsaandemailsrelated
to specificprojectdecisions.Suchrepositorieswill be afertile groundfor devel-
oping agentsthat monitor designand manugcturingplanningactivity and offer
guidancebasedon pastexperiencege.g.,costestimation manufcturingprocess
selectiongtc.).

It is our belief thatall of thesepotentialapplicationswill requirea novel in-
tegrationof datamining, learningandknowledgediscovery technologiesvith the
dynamicdomainsof engineeringlesignandmanugcturing.For this to occut we
needto developideason how to handlenew mediatypes(suchasthosefoundin
CAD/CAM/CAE andCSCW)andextractrelevantknowledgefrom the heteroge-
neousmix thatwill becollectedin futureengineeringepositories.
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