
CHAPTER 1

Object-Oriented Design

INTRODUCTION

Distributed computing, virtual reality, multimedia, and other new technologies have increased the complexity of
software design. It is common for software development projects in these areas to involve different development
platforms and programs consisting of more than 100,000 lines of code. With these types of systems, ad hoc
design and development is impractical, if not impossible. The successful delivery of these types of systems relies
on a structured and formalized analysis, design, and implementation process.

The object-oriented methodology has gained popularity because the analysis, design, and implementation
process revolves around a well-defined framework with focus on minimizing risks and maximizing software
maintainability, reliability, and reusability. An object-oriented system undergoes analysis, design, and
implementation through an iterative process that is depicted in Figure 1.1. Even though the iterative process is not
unique to object-oriented methodology, they work well together:

1. Object-Oriented Analysis (OOA): The software requirements are analyzed and a real-world object model
is established. The object model provides an abstract representation of the actual entities to be modeled by
the software application. For example, the object model for a flight control system views the plane's
actuators, sensors, engine, and flight control stick as objects that interact with each other and keep the plane
in flight. In an object-oriented model, the software algorithms such as flight control algorithms become
secondary issues.

2. Object-Oriented Design (OOD): The object model is further refined. In the design phase, the details of the
architecture, and the relationships and interactions between the objects, are specified. The algorithms and
processes are mapped to the applicable objects.

3. Object-Oriented Programming (OOP): Using a programming language that supports OOD, the
completed design is implemented and tested.

This chapter describes and focuses on Object-Oriented Design (OOD). It presents a formal definition for an
object, and identifies the framework for an object model. The chapter also describes how OOD techniques help
localize software changes, encourage reusability, and enhance reliability.

Similar to other design methodologies, graphical presentations are important in OOD for capturing and
conveying information. Since this book relies on Booch-93 notation for the presentation of the designs, this
chapter provides an overview of the Booch notation.
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