CIT 73 Object Oriented Concepts

Study Guide 9 for Week 9

Reading Assignment – Weisfeld Chapter 6

Designing with Objects


Last week we discussed Class Design Guidelines and focused on the characteristics of a good OO Class design.  This week the focus is on Designing Systems with Objects, and we will discuss how to design good systems with objects.  A system is defined as a group of classes that interact with each other.


When we purchase software, we expect, like anything that we buy, it will behave as advertised.  Too often this is not the case because initially too much time was spent in software engineering the product and too little time was spent on a good design.  OO design is a powerful development approach, and it is also a very flexible development approach.  The end result is too often a poor design. We should PAY ATTENTION TO DESIGN FIRST.

Design Guidelines


There are many software design methodologies. Each OO Design text outlines a particular process for designing an object oriented system.  There is no right or wrong methodology.  Each organization should establish a methodology that works for their organization. 


A UML class model is the design process objective.  UML is not a design process.  UML is a modeling language.  The design process is iterative, and it is important to understand when to quit and prepare the UML class model.  In addition to an iterative design process, which we will discuss in detail, there are two other design processes that can be used.  The rapid prototyping process is unrealistic, as the iterations sometimes become “virtual” and go on endlessly with no real objective.  The waterfall process is also unrealistic.  It uses boundaries between the design phase, the implementation phase, the testing phase, and the release phase.  The work on one phase must be complete before work on the next phase can start and there are no iterations!  This is why it is called the waterfall method.  Iterations between phases should be kept to a minimum, but the waterfall process prohibits them.  With any design process, the iterations should be kept to a minimum.  Returning to the design phase when in the release phase can be very costly both in dollars as well as in customer satisfaction.

A Typical Design Process


We will study the design process presented by the author of our text as a typical design process used by many organizations.  It is an eight step process.  We will discuss the highlights of each phase as it relates to the Case Study for the Blackjack game system described at the end of the chapter.  You should be comfortable with the case study and the eight steps of the design process as well as the following terms which are used in most OO Design Processes.


Requirements Summary or Statement of Work


RFP


System Interface (different from class interfaces)


System Implementation (different from class implementations)

 
CRC Cards


Responsibilities of a Class


Collaborations of a class


System Prototype


Noun List


Iterative Process


Verb List


Use Case Scenarios


Interaction Diagrams


Collaboration Diagrams


Sequence Diagrams


UML Class Model

Step 1.  Analysis and Research

· involves users and developer

· everyone should have basic understanding of what this system “is about”

Step 2.  Statement of Work

· this is a text document

· describes the system

· how it will look and feel

· similar to an RFP
(Request for Proposal to design and implement a unique system)

· no implementation details

· only what the system does and how it does it

Step 3.  Gathering Requirements

· start using CRC cards


.  class names

            .  class responsibilities

            .  class collaborations

            .  attributes become obvious

            .  good techniques for non developers  

· what the users want the system to do

· enough detail for user judgment

· Format = Bullets or a Summary Statement

· Start to think about classes

Step 4.  Develop Prototype of the User Interface

· for user understanding

· actual screens and screen flow

· not much functionality

· white board, flip charts, VBasic, or Java Swing

· look and feel only

· NO LOGIC!

Step 5.  Identifying All Possible Classes

· use Statement of Work

· noun List = People, Places, & Things

· Don’t fuss, just do it!

· process is iterative . . . add, change, delete

· continue to create and update CRC Cards

Step 6.  Identifying Class Responsibilities

· important for the CRC cards

· What data must the class store?

· What operations must it perform?


.  start with the Verb List

            .  iterate through the list several times

            .  add, change, delete

            .  consider deleting classes

            .  update all responsibilities on the CRC cards

   Step 7.  Identify the Collaborations

· important for the CRC cards
· How do classes interact and  use methods?

· To discover collaboration, Use Case Scenarios should be used. Check out “use case scenarios in UML”  using a Google search.

· A use Case is a transaction

· A use Case is a sequence of related operations that the system performs in response

        to a user request or event.

· Draw the Use Case Diagram to help you refine classes and responsibilities.

· By examining the Use Case Diagram you might identify an important class that was missed, or one that is not important and can be removed.

· CRC cards help discover classes

· Use Case Scenarios/Diagrams help you discover collaborations.

· Collaboration Diagrams can also be used to discover Collaborations

· See Collaborations Diagrams in Weisfeld text – Pages 103 – 106

· Collaboration Diagrams and Sequence Diagrams are different forms of Interaction Diagrams.

Step 8.  Complete CRC Cards (Use Iterations!) and Create UML Class Model

· represents complete system

· shows how classes interact

· requires a modeling tool

· textbook uses UML as a modeling tol

· see Blackjack UML Class Model on page 106

· see completed CRC Card on page 106

Note that the parameter  lists (len: double, wid:double) are missing from the Class Model on page 106.

