CpSc 372

Exam 2
Name______________________________________________

Answer any FOUR of the five questions. Place a large X on the question you are omitting. If you answer all five, the one on which you score the best will NOT be counted. All questions are counted the same: 25 points each. Answer all parts of each question. You will need a picture ID to turn in your exam.
You can not have a laptop in the exam. You may have the textbook, class notes, handouts, copies of submitted homework. You have from 2pm until 3:15pm for the exam.
1. UML provides a means of describing a design. The XML and graphical notations are different views but the meanings are the same.
a. How is abstraction useful when you are creating a design? How does UML support abstraction? How does Java support abstraction?

b. Describe the process of making a design decision. List steps sequentially and give pre/post-conditions for each step. Also provide inputs and outputs.

c. The three diagrams shown in the picture below are closely related. Briefly describe each of the relationships represented by the arrows labeled 1, 2, and 3.
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2. We are using the Model-View-Controller (MVC) architecture as the internal architecture for our plug-in. 
a. We have discussed that the observer pattern is used between the Model and the View. What pattern is used between the View and Controller and between the Model and the Controller? Why is MVC the appropriate pattern and what benefits come from its use?
b. The internal architecture of the View must support its role in the observer pattern with the Model and the pattern you identified between the View and the Controller. What are the states in a View instance that support these patterns? What are the pre-conditions for entering each of these states?
How does MVC illustrate loose coupling? High cohesion? Draw sequence diagrams for two scenarios of our system.

3. Designing a solution involves a number of factors.
a. How do we take a set of requirements and design the “user experience?” List a set of steps.
b. Describe at least three steps in a design process that begins with an analyzed set of requirements and ends with a detailed design model. For each step list pre and post-conditions, the purpose of the step, and the inputs/outputs of each step. 
c. Apply the expression “Form follows function” to your answers of a and b. How is our approach to design shaped by this expression?
4. Eclipse has several mechanisms that support the various pieces of the design we have developed for our product.
a. The plug-in.xml file supports a lightweight means of specifying some of the functionality needed for our product. Which of our architecture divisions does it support? How? Why is this approach the appropriate type of support for this portion of the architecture?
b. What structures and techniques imposed by Eclipse encourage loose coupling? Give specific examples of how the Eclipse architecture facilitates extensibility and maintainability.
c. Below is a possible constructor for the ProblemArray class. The InputDialog widget is used to get the number of factors and then the number of levels for each factor and the fields are initialized. What is wrong with it from a design perspective (not an implementation perspective)? What needs to be done to improve the design? 
public ProblemArray(){
InputDialog id = new InputDialog(window.getShell(), "OATS Configuration","Enter Number of Factors", "0",null);

id.open();

numFactors = new Integer(id.getValue()).intValue();

for(int i=0;i<numFactors;i++){
id = new InputDialog(window.getShell(), "OATS      Configuration","Enter Name for factor "+i, "0",null);


id.open();


name = id.getValue();


vectorOfNames.add(name);


id = new InputDialog(window.getShell(), "OATS Configuration","Enter Number of Levels for factor "+i, "0",null);


id.open();


item = new Integer(id.getValue()).intValue();


vectorOfLevels.add(new Integer(item));

}
}
5. We have used several design patterns in our design of OATS.
a. We used the decorator pattern in our implementation of the ViewedArray. How was this implemented? What did this do for our design?
b. We used the factory method pattern to produce instances of the various types of arrays in the model. Why? How does it work?
c. Consider the 4 major phases of RUP: Inception, Elaboration, Construction, and Transition. What is the role of design in each of these phases? List specific design activities in each phase. Give specific measures that help evaluate the effectiveness of the design activities.
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