COMP 4081

Exam 3
Fall 2013

Name (Last, First):

Rules:

* No potty breaks.
* Turn off cell phones/devices.
* Closed book, closed note, closed neighbor.

* WEIRD! Do not write on the backs of pages. If you need more pages, ask
me for some.

Reminders:

* Verify that you have all pages.

* Don’t forget to write your name.

* Read each question carefully.

* Don’t forget to answer every question.

Additional Items:

* For questions that involve writing code:
o You may omit import statements.
o You may omit exception-handling code.



1.

2.

3.

[6pts] For each pattern below, draw a line from the pattern to its definition.

Indirection

Low coupling

Information Expert

Protected variations

Creator

High cohesion

o Identify points of instability and create a stable

interface around such points.

Assign a knowing responsibility to the class that
has the information necessary to fulfill the re-
sponsibility.

Assign responsibilities so that the strength of
connection between objects stays low.

Assign responsibilities so that an object’s re-
sponsibilities are well focused.

One class should have the responsibility to
make instances of another if it “contains”, rec-
ords, or closely uses the other class.

To decouple two classes, assign the responsibil-
ity of mediating between the two to an interme-
diate object.

[2pts] T or F? Coupling and cohesion are closely linked in that as one increases, so does the other.

a. True

b. False

[2pts] Given classes 4 and B, which of the following is not a common type of coupling in Java?

a. A is a direct or an indirect subclass of B

b. A belongs to the same package as B

c. A method parameter or local variable in 4 references B

d. A has an instance variable that refers to B

e. A invokes methods of B



4.

[10pts] Imagine that you are the creator of an “intelligent” autopilot system that can actually fly and
land real airplanes (wow!). Initially, you implemented your system to fly small Cessna airplanes.
Here is an excerpt of your current software design:

IntelligentPilot CessnaControls
1

[

-controls

+doBarrelRoll()

Note that the Cessna Aircraft Company provided the software interface for controlling the plane
(CessnaControls), and you created the intelligent decision-making part (IntelligentPilot).

As your next step, you would like your system to support different types of airplanes other than Cess-
nas. For example, Boeing and Airbus each provide their own software control interfaces:

BoeingCockpitControl AirbusCtrl

+barrelRolINow() +engageBarrelRoll()

Update your current software design to allow easy switching between control systems. Your design
must apply the Indirection Pattern, the Protected Variations Pattern, and the Polymorphism Pat-
tern. (Hint: Recall that we discussed a similar design in class for switching between tax calculators.)

Draw a class diagram for your design on the next page.

[2pts] What effect did your new design have on the coupling between class IntelligentPilot and class
CessnaControls.

a. Reduced their coupling
b. Increased their coupling

c. Had no effect on their coupling



Write your answer to question 4 here.



The next two questions are short essay questions similar to the ones on Homework 6. As in the home-
work, your answers will be graded largely based on how thoroughly you argue/explain your position.

Imagine a company CEO is considering whether to accept a contract to implement a control system for a
nuclear power plant. The contract would be a boon to the company, enabling them to hire more employ-
ees and give sizeable bonuses to the employees they have. Furthermore, the power plant would greatly
reduce the cost of energy for a large metropolitan area. However, the CEO is concerned about the risks
involved with creating such a system. Although the company would make every effort to ensure that the
control system is safe, there is still some chance, however small, that the system could fail. Such a failure
could be catastrophic, causing loss of life and severe environmental damage.

6. [12pts] Consider the following principle.

Principle of Utility (Greatest Happiness Principle): An action is right (or wrong) to the
extent that it increases (or decreases) the total happiness of the affected parties.

Use this principle to argue that the CEO should accept the contract despite the risks. (There is addi-
tional space for your answer on the next page.)







7.

[12pts] Continuing with the nuclear power plant example, what if the company built the control sys-
tem, and their worst fears were realized: an extremely improbable series of otherwise minor software
failures culminated in a major failure, killing dozens of people, making hundreds more sick, and ren-
dering a large portion of the city uninhabitable. For this disaster, the costs of cleanup alone far exceed
the value of the company.

Consider two possible positions regarding the company’s financial responsibility: (1) the company
need not pay for the damage, and (2) the company should be held financially responsible for all the
damages and cleanup. Provide a “reasonable” argument for each position. Also, tell which one you
agree with and why. (There is additional space for your answer on the next page.)







8.

[12pts] Consider the following web server, which is similar to a Java EE Web Container. Note that it
is serial in that it is not multithreaded.

public class SerialServer ({
public static void main(String[] args) throws ... {
while ('!isHalt()) {

// Receive an HTTP request from the network
HttpServletRequest request = acceptRequest() ;
// Look up the appropriate servlet, using the URL
// contained in the request
HttpServlet servlet = retrieveServlet (request) ;
// Create an instance of HttpResponse
HttpServletResponse response = createResponse() ;
// Have the servlet service the request
servlet.service (request, response);

Your job is to re-implement this class as a multithreaded web server. Your server should be more re-
sponsive than the serial version because it services requests in parallel. (Note that only the main
thread should accept requests.)

Here is an example of how to spawn a thread in Java:

// To define a thread's behavior, you must define a class that
// implements the Runnable interface
public class MyRunnable implements Runnable {
// Because it implements Runnable, it must define a run() method
public void run() {
// This is where each thread's behavior goes

}
}

public class MyMultithreadedApp {

public static void main(String[] args) {
// Create a thread that will have the behavior from MyRunnable
Thread myThread = new Thread(new MyRunnable()) ;
// Spawn the thread and have it execute MyRunnable.run ()
myThread.start() ;
// The main thread continues on its merry way, while the
// other thread runs concurrently

Write the code to implement your server on the next page (or two). Hint: You should have a Multi-
threadedServer class with a main () method, and a class MyRunnable that contains the behavior
that each thread should exhibit. Hint: You may have to use instance variables of MyRunnable to pass
objects from the main () method to the run () method.




Write your answer to question 8 here.




Continue your answer to question 8 here.




9. [10pts] Given the following scenario, draw a system sequence diagram.

PN A=

The customer enters his/her login and password.
The system validates the login information.

The system displays a list of products.

The customer selects a product.

The system displays a list of payment options.

The customer enters his/her credit card info.

The system charges the purchase to the credit card.
The system displays a purchase receipt.

(Write your answer here.)




10. [2pts] SRP is short for:
a. Software Requirements Process
b. Sequential Response Protocol
c. Server Receive Packet
d. Single Responsibility Principle

e. None of the above

Extra Credit Questions

11. [1pt] May I use your project code as an example in future classes? Having such examples is extreme-
ly helpful to both me and students.

a. Yes, and be sure to credit me.
b. Yes, but I do not want my name attached to it.
c. No

12. [1pt] Tell me one thing that you particularly liked about this course.

13. [1pt] Tell me one thing that you would change about the course.



