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ABSTRACT

Although the Unified Modeling Language (UML) provides deep support
for the design of object-oriented applications, it currently lacksa number
of features that have proved very valuable for conceptual analysis,
especially for modeling of database applications. Onepromising sol ution
to this problem s to use a fact-oriented approach such as Object Role
Modeling (ORM) for theinitial conceptual analysis and then transform
this to UML. This paper provides a comparative evaluation of the two
approaches, specifically for data modeling and shows how to get the best
out of both by using themin combination. Apart fromits advantages for
conceptual analysis, ORM'’sricher and more rigorous constraint speci-
fication mechanisms can help to address gaps and inconsistenciesin the
current UML specification.

INTRODUCTION

Since its acceptance by the Object Management Group (OMG) as alanguage
for object-oriented (OO) analysis and design, the Unified Modeling Language
(UML) has become very popular for designing OO program code. It is especially
suited for this purpose, covering both dataand behavioral aspects, and allowing OO-
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implementation details to be directly expressed (e.g., attribute visibility and direc-
tional navigation across associations). Although not yet widely used for designing
database applications, UML can be used for thistask also, sinceits class diagrams
effectively provide an extended Entity-Relationship (ER) notation that can be
annotated with database constructs (e.g., key declarations).

Although the UML specification (OMG, 1999) promotes a use-case driven,
iterative approach to modeling, it has little else to say about the modeling process
itself. While various proprietary methods (e.g., Jacobson et al., 1999) have been
proposed to flesh out thisprocess, they differ in detailsand offer little support for the
conceptual analysisof information. In practice, somevery flawed UML datamodels
arebeing used for database design. Webelievethese defects can be avoided by using
fact-oriented modeling as a precursor to object-oriented modeling in UML. Object-
Role Modeling (ORM) is the main exemplar of the fact-oriented approach, and
though lesswell-knownthan UML, isbeing used productively in many countries
and is supported by various CA SE tools. The use of ORM’ s analysis techniques
and notations to augment UML for modeling information isthe main concern of
this chapter.

Therest of this chapter is structured asfollows. Section 2 provides acompara-
tive overview of UML and ORM, based on linguistic design criteria. Section 3
focuses on “data use cases’, illustrating their role in guiding the modeling process
asajoint activity between modeler and subject matter expert. Section 4 illustrates
how ORM'’ s rigorous semantics can compensate for some deficienciesin the UML
specification. Section 5 discusses transformations between the two approaches,
enabling model ersto get the benefits of both. Section 6 concludesby summarizing the
mainidess, identifying areasof futureresearch, andlisting referencesfor further reading.

A Brief Comparison of UML and ORM

The UML notation includes a vast number of symbols from which various
diagrams may be constructed to model different perspectives of an application. The
main diagram types are Use Case diagrams, Static Structure diagrams (Class
diagram, Object diagram), Behavior diagrams (Statechart, Activity diagram), Inter-
action diagrams (Sequence diagram, Collaboration diagram), and | mplementation
diagrams (Component diagram, Deployment diagram). Sincethis paper focuses on
conceptual data modeling, werestrict our discussion of UML toits class and object
diagrams, including supplementary textual annotations. The reader unfamiliar with
the syntax and semantics of UML may refer to its specification (OMG, 1999), a
simple introduction (Fowler, 1997) or a detailed treatment (Booch et al., 1999;
Rumbaugh et al., 1999). Anin-depth discussion of UML for database design (using
adlightly different notation) may be found in Blaha and Premerlani (1998). At the
time of writing, the latest specification of UML was version 1.3. Some very minor
modifications are expected for version 1.4, leaving any substantial changes for
version 2.0 early in the 21% century.

Object-Role Modeling is a conceptual modeling method, so-called because it
views the world as a set of objects (entities or values) that play roles (parts in
relationships, which may be unary, binary or longer). For example, you are now
playing therole of being awake (aunary relationshipinvolving just you) and also the
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