CpSc 372: Introduction to Software Development
Spring 2005


Team Assignment #3
For this assignment, you may work individually or in teams of two people. The objective is to gain some experience understanding how design patterns are applied in practice, as well as to gain some experience implementing patterns on your own. You will be asked to apply three of the most important design patterns discussed in the course: Observer, Decorator, and Iterator. Each pattern application will make use of the Stack interface, the specification of which is included with the assignment. An overview of the individual tasks is included below; details will be discussed in class on April 21.

Task #1: Stack Implementation
For this portion of the assignment, you are required to develop a basic implementation of the Stack interface. (Your implementation class should be named StackImpl1.)
Task #2: Observer Pattern

For this portion of the assignment, you are required to apply the Observer pattern. StackImpl1 will play the role of Subject in your implementation, and will therefore require modification. You are required to implement two new classes that will play the role of Observer. The first type of Observer will display a simple “Changed!” message each time the Subject’s state is modified. (Your implementation class should be named StackObserver1.) The second type of Observer will display the current value of the Subject each time the Subject’s state is modified. (Your implementation class should be named StackObserver2.) Note that the implementation of StackImpl1 must not depend on the concrete types of its Observers – introduce a new interface.
Task #3: Decorator Pattern

For this portion of the assignment, you are required to apply the Decorator pattern. The Decorators will be applied to StackImpl1, and must therefore implement the Stack interface. You are required to implement two new Decorator classes that might be used for debugging. The first Decorator will display the name of each Stack method when it is invoked. (Your implementation class should be named StackDecorator1.) The second Decorator will check the preconditions of each Stack method, and display “TRUE” or “FALSE”, depending on whether the appropriate preconditions are satisfied. (Your implementation class should be named StackDecorator2.)
Task #4: Iterator Pattern

For this portion of the assignment, you are required to apply the Iterator pattern. You are required to modify StackImpl1 to make it Iteratable. You must also implement a new Iterator class that will be used by StackImpl1. (Your implementation class should be named StackIterator1.) The Iterator class should iterate through the objects contained in the stack from top to the bottom. Note that the interface of StackImpl1 must not depend on the concrete Iterator type – introduce a new interface.
Deliverable Submission
You must turn in a hard copy of your completed assignment in class, and you must email your instructor a soft copy. All of the deliverables are due by 3:30 p.m. on April 28th. Absolutely no late assignments will be accepted.
A Word of Caution
I cannot grade your assignment if it won’t compile. If you run into problems, please contact me; I will be happy to help. However, the closer we get to the due date, the less likely it will be that I can provide meaningful assistance. Please start immediately; this is a time-consuming assignment.
public interface Stack

{


/* modeled by: String of Object


  initial value: <> */


void clear()


/* requires: 

  true

 
  ensures:

  (self = <>) */


void push(Object x)

   /* requires:
 
  true


  ensures:
    (x = #x) and 
    (self = <#x> * #self) */
 
Object pop()


/* requires:


  (|self| > 0)


  ensures:


  there exists A: String of Object,





 b: Object


   (#self = <b> * A) and

      (self = A) and



 (pop() = b) */

   Object getTop()

   /* requires:

    (|self| > 0)

    ensures:

    there exists A: String of Object,

           b: Object

      (#self = <b> * A) and

      (getTop() = b) and

 (self = #self) */

int getLength()

/* requires:

  true

  ensures:

  (getLength() = |#self|) and 

  (self = #self) */

}
