EECS 481 Winter 2004 Homework 3

Assigned: Thursday March 4th
Due: In hardcopy in class by 1:45pm,  Thursday, March 18th

(late assignments will not be accepted)

Homework is on two pages.  Questions should be answered in paragraph form.  If you find yourself writing more than 5-7 sentences for any one problem you are probably going into too much detail.

Object-Oriented Development

1. Which phases of the waterfall model of the software lifecycle can be performed in an object-oriented fashion?

2. Must object-oriented development be sequential?  Why / why not?

3. What special impact does object-oriented development have on the relationship between requirements and design?

4. Why are use cases useful for determining requirements in an object-oriented software project?  Why are they useful in determining the system design?

5. What are the advantages of measuring the complexity of an object-oriented design?

Program Design and Coding

6. What are two advantages and disadvantages of using design patterns (Gamma et al.) in program design?

7. You’ve written a significant amount of program code over the course of your life.  What is one programming standard/guideline/practice you adhere to and why do you adhere to it?  What is one example of a time where you wished you had adhered to a standard/guideline/practice that you didn’t?

UML
Your company specializes in design and implementation of software for electronic gambling equipment.  This assignment is to use UML to describe the software system that implements an electronic version of a slot machine. The objective of the various diagrams is to improve the quality of each other.  Thus, improvements / clarifications made to later diagrams should be used to improve/clarify earlier diagrams.  You are asked to draw the use case diagram, class diagram, and statechart diagram for the system.  The functionality of the system is described in detail below. 
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Payment Options

The slot machine is a quarter (25 cent) machine.  That is, for each bet, the user must put 25 cents into the machine.  The user can pay using quarters or bills as follows:

· Simply place a quarter in the Coin Slot;  or

· Place a bill ($1, $5, $10, or $20) in the Bill Changer.  Then, the user presses either the coin or credit button.  If the user places a $1 bill in the Bill Changer and presses the coin button, then 4 quarters are returned in the Coin Return.  If the user places a $1 bill in the Bill Changer and presses the credit button, then ‘4 credits’ are displayed in the Display Credit window.

Credit display

The Display Credit window always displays the amount of credits available to the user.  Each credit counts as one ‘play’ on the slot machine.  As an example, if the user puts in one quarter then the Display Credit window shows ‘1’.  If the user puts in one quarter and next places a $5 bill in the Bill Changer and presses the credit button, then the Display Credit window shows ‘21’.  If the user puts in one quarter and next places a $5 bill in the Bill Changer and presses the coin button, then the Display Credit window shows ‘1’ and the user receives 20 quarters from the machine in the Coin Return.

To Play

To play, the user simply presses the roll button.  One credit is subtracted from the user’s credits and the three wheel displays (Wheel1, Wheel2, Wheel3) begin to rotate.  When the user presses the stop button, the three wheels eventually come to a stop.  Note that the wheels are completely uncoupled, and spin randomly and independently of each other.  The user wins or loses depending upon the combination of symbols displayed in each of the three wheel display windows.  For simplicity, you do not need to consider the exact reward, only know that there is a winReturn(numCoins) operation that returns numCoins quarters to the Coin Return depending upon the combination displayed in the wheel display windows.

7. Draw a Use Case Diagram for the system.

8. Draw a Class Diagram for the system.  Include all relevant relationships between classes.  Include attributes and operations as indicated from the Use Case and Statechart Diagrams.

9. Draw a Statechart Diagram that describes the behavior of the system.

The Real World
10. Create a portfolio for a job interview including the following items:

a. Your résumé,

b. Project 1 Description (from course website)

c. Project 1 Summary (from your team’s final report) including lessons learned,

d. Your unique individual contributions

e. A summary of the technical content of project and how you were involved

Note that the portfolio is not meant to be undue extra effort.  It is meant to consolidate already existing documentation into a useable format for job interviews.  Many companies will ask questions about group software efforts that you have participated in.
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