701 E. Chocolate Avenue, Suite 200, Hershey PA 17033-1240, USA
Tel: 717/533-8845; Fax 717/533-8661; URL-http://www.idea-group.com

: IDEA GROUP PUBLISHING ITB11966

This paper appears in the book, Database Modeling for Industrial Data Management:Emerging Technologies and Applications
edited by Zongmin Ma © 2006, Idea Group Inc.

Chapter |

DatabasesM odeling
of Engineering
| nfor mation

Z.M. Ma, Northeastern University, China

Abstract

Information systems have become the nerve center of current computer-
based engineering applications, which hereby put the requirements on
engineering information modeling. Databasesar e designed to support data
storage, processing, and retrieval activities related to data management,
and database systems ar e the key to implementing engineering information
modeling. It should be noted that, however, the current mainstream
databasesaremainly usedfor businessapplications. Somenew engineering
requirements challenge today’ s database technologies and promote their
evolvement. Databasemodeling canbeclassifiedintotwolevels: conceptual
data modeling and logical database modeling. In this chapter, we try to
identify the requirements for engineering information modeling and then
investigatethesati sfactionsof current databasemodel sto theserequirements
at two levels: conceptual data models and logical database models. In
addition, the relationships among the conceptual data models and the
logi cal databasemodel sfor engineeringinfor mation modeling arepresented
in the chapter viewed from database conceptual design.
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| ntroduction

Toincreaseproduct competitiveness, current manufacturing enterpriseshave
todeliver their productsat reduced cost and highquality inashorttime. The
changefromsellers’ markettobuyers market resultsinasteady decreasein
theproduct lifecycletimeand thedemandsfor tail or-madeand small-batch
products. All these changesrequirethat manufacturing enterprisesquickly
respondto market changes. Traditional production patternsand manufacturing
technologiesmay findit difficult to satisfy therequirementsof current product
development. Many types of advanced manufacturing techniques, such as
Computer | ntegrated Manufacturing (CIM), AgileManufacturing (AM), Con-
current Engineering (CE), and Virtual Enterprise(V E) based onglobal manu-
facturing have been proposed to meet theserequirements. Oneof thefounda-
tional supporting strategiesisthe computer-based information technol ogy.
I nformation systemshavebecomethenervecenter of current manufacturing
systems. So somenew requirementsoninformation modeling areintroduced.

Databasesystemsarethekey toimplementinginformation modeling. Engineer-
inginformationmodeling requiresdatabase support. Engineering applications,
however, are data- and knowledge- intensive applications. Some unique
characteristicsand usageof new technol ogieshave put many potential require-
mentson engineeringinformation modeling, which challengetoday’ sdatabase
systemsand promotetheir evolvement. Database systemshavegonethrough
thedevel opment from hierarchical and network databasestorel ational data-
bases. But in non-transaction processing suchasCAD/CAPP/CAM (com-
puter-ai ded desi gn/computer-ai ded process pl anning/computer-ai ded manu-
facturing), knowledge-based system, multimediaand I nternet systems, most of
thesedata-intensiveapplication systemssuffer fromthe samelimitati onsof
relational databases. Therefore, somenon-traditional datamodel shave been
proposed. Thesedatamodel sarefundamental tool sfor modeling databasesor
thepotential database models. Incorporation between additional semantics
and datamodel shasbeenamajor goal for databaseresearch and devel opment.

Focusing onengineering applicationsof databases, inthischapter, weidentify
therequirementsfor engineering information modeling andinvestigatethe
satisfactions of current database models to these requirements. Here we
differentiatetwolevel sof databasemodel s. conceptua datamodelsandlogical
databasemodels. Constructionsof databasemodel sfor engineeringinforma-
tionmodeling arehereby proposed.
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