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public class IncreaseDiscountServlet extends HttpServlet {

protected void doPost(HttpServletRequest request,
HttpServletResponse response)
throws ServletException, IOException {
UserProfile user = getUserProfile(request.getParameter("user"));
int discount = user.getDiscount();
++discount;
user.setDiscount(discount);

oaQwp

}

Figure 2. Servlet with concurrency bug. The purpose of this servlet is to increase by 1 the level of discount that a
customer receives. Note the statements labeled A—-D.

6. [4pts] The servlet code in Figure 2 contains a concurrency-related defect that can cause dis-
count additions to be lost. Fill in the blanks below to describe a step-by-step scenario, involv-
ing two threads T1 and T2, that illustrates how a discount increase can be lost. (The first step
has been filled in for you.)

* First,thread Tl executesline A

¢ Next, thread

Next, thread

Next, thread

Next, thread

Next, thread

Next, thread

executes line

executes line

executes line

executes line

executes line

executes line

* Finally, thread executes line

7. [2pts] True or false? The above concurrency error could be corrected by making the UserPro-
file follow the monitor pattern (e.g., by making all its methods synchronized).

a. True

b. False
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10.

[2pts] Imagine that you just joined a development team that uses svn for version control and
collaboration. To start contributing to the project, what svn operation would you most likely
invoke first?

a. checkout
b. commit
c. export
d. revert

e. update

[2pts] Now, imagine that you have a working copy, but other team members have pushed
changes into the repository since you created the working copy. What svn operation would
you use to pull those changes into your working copy?

a. checkout

b. commit
export

d. revert

e. update

[2pts] Imagine that you try to commit your changes into the repository, but you get an out-of-
date error. What would your next svn operation most likely be?

a. checkout
b. commit
c. export
d. revert

e. update



Artist

ArtistID ArtistName ArtistAlbum
21233 Pixies ArtistID AlbumID
55621 Cure 21233 75531
10311 Smiths 10311 00598
21233 31300
Album
AlbumID AlbumTitle AlbumYear
75531 Surfer Rosa 1988
00598 Meat Is Murder 1984
31300 Come On Pilgrim 1987

Figure 3. Database tables for a music catalog. All columns in ArtistAlbum are foreign keys.

11. [6pts] Consider the database tables in Figure 3. Fill the table below to match the result re-
turned by the following query. Cross out any cells in the table that you do not need. Don’t
forget to label the columns.

SELECT ArtistName, AlbumTitle, AlbumYear FROM

(Artist INNER JOIN ArtistAlbum

ON Artist.ArtistID = ArtistAlbum.ArtistID)

INNER JOIN Album ON ArtistAlbum.AlbumID = Album.AlbumID
ORDER BY ArtistName, AlbumYear, AlbumTitle;




13. [3pts] Fill in each blank with either GET or POST.

. requests must be idempotent.
. requests have no data payload.
* Clicking a hyperlink in a webpage typically produces a request.

14. [2pts] Which one of these mechanisms is most often used to handle HTTP sessions.
a. Bookmarks
b. Browser history
c. Cookies
d. HTTP WRITE method
e. ServletConfig object

15. [3pts] For each of the following types of artifacts, tell which role in an MVC architecture the
artifact would typically play. Give the full name of the role. (Giving only the letter M, V, or
C will earn you only partial credit.)

e Plain old Java class:

e Servlet class:

e JSP:




For questions 16 and 17, imagine you are developing a web app for an on-line DVD rental store.
Each of the questions asks you to implement a feature. In your solutions, use the classes defined
in the Appendix (especially the domain ones; assume they are already implemented).

16. [15pts] For this question, your task is to implement a feature that displays the contents of a
user’s shopping cart. Assume that as the user browses other DVD-store pages, she adds vide-
os to her shopping cart. You must implement either one servlet or one JSP (your choice) that
takes an HTTP GET request and displays the contents of the user’s shopping cart as shown in
Figure 4. Assume that each session object has an attribute “cart” that refers to a ShoppingCart
object. There is additional space on the next page for your answer.
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17. [15pts] For this question, your task is to implement one servlet and one JSP that work togeth-
er (as in MVC) to compute and display recommendations for movies that the user might like.
Your servlet must take an HTTP POST request, which includes a “targetMovielD” parame-
ter, and must display a list of recommendations for movies similar to the target movie (using
the MovieRecommender class). The recommendations must be formatted as in Figure 5.
Your code need not display the form that produced the POST request (assume some other
servlet or JSP does that). There is additional space on the next page for your answer.
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Appendix

4 X —\ Y
8 0 0 [ localhost:8080 3 '\ [ view-source:loc % \\ | % 8 00 [ localhost:8080 /' [7] view-source:lo

€ - C | [ localhost:8080/MidtermExampl... 7 | ~ € | [ view-source:localhost:8080/Mi... 5%

Shopping Cart <htn>

<body>

o Transformers )-$20 <hl1>Shopping Cart</hl>
« Pulp Fiction (1994) - $50 <ul>

Total: $70 <li>Transformers (2006) - $20
<li>Pulp Fiction (1994) - $50
</ul>

Total: $70

</body>
</html>

Figure 4. Sample output of a display shopping cart feature. On the right is the raw HTML.

X —
8 00 [ localhost:8080 » '\ [[] view-source:lo- ¢ |

€ — C | [} localhost:8080/MidtermExampl... {7 = ~ €' | [ view-source:localhost:8080/Mi... {¢| =
3 <html>
Recommendations cheml>
<hl>Recommendations</hl>
MOVIO: Apocc'l.ypsc Now Movie: Apocolypse Now <br>
Director: anc.ls Ford Coppola Director: Francis Ford Coppola <br>
Length: 148 minutes Length: 148 minutes<br><br>

Movie: Platoon Movie: Platoon <br>

: B Director: Oliver Stone <br>
Director: Ohvc.r Stone Length: 120 minutes<br><br>
Length: 120 minutes

Movie: Full Metal Jacket <br>

Movie: Full Metal Jacket Director: Stanley Kubrick <br>
Director: Stanley Kubrick Length: 116 minutes<br><br>
Length: 116 minutes

</body>
</html>

Figure 5. Sample output of a movie-recommendation feature. On the right is the raw HTML.
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Java API Excerpts

Class HttpServlet
* protected void doGet(HttpServletRequest request, HttpServletResponse response)
* protected void doPost(HttpServletRequest request, HttpServletResponse response)

Class HttpServletRequest
* String getParameter(String name)
* RequestDispatcher getRequestDispatcher(String path)

Class RequestDispatcher
* void forward(ServletRequest request, ServletResponse response)

Interface HttpSession
*  Object getAttribute(String name)
* void setAttribute(String name, Object value)
* boolean isNew()

Class Vector<E>
* public int size()
o Returns the number of components in this vector.
* public E get(int index)
o Returns the element at the specified position in this Vector.

Domain Classes

Class Movie
* public String getTitle()
* public int getLength()
o Returns number of minutes.
* public String getDirector()
* public int getPrice()
o Returns dollars (no cents).
* public int getYear()

Class MovieRecommender (Note the method is static.)
* public static Vector<Movie> recommendSimilar(String targetMovielD)
o Given a movie ID, returns a list of recommended movies.

Class ShoppingCart

* public int size()
o Returns the number of movies in the cart.
* public Movie get(int 1)
o Returns the i+1th movie in the cart (i.e., starts at 0 like array indices).
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OLD QUESTIONS PART 2

4. [3pts] Which of the following is not true about GET and POST?
a. GET is generally idempotent, and POST is generally not

b. POST has a data payload, and GET does not

c. Both GET and POST requests have request headers

d. GET is an HTTP method, and POST is an HTTPS method
e. None of the above

5. [3pts] Which of the following correctly defines what it means to be an idempotent operation?
a. Has side effects
b. Has one parameter
c. Can only be applied once per session
d. Can be applied multiple times without changing the result beyond the initial applica-
tion
e. None of the above
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7. [5pts] For the following URL, match the part of the URL with the name for that part.

http://‘www.wickedlysmart.com:80/beeradvice/select/beerl.htmIA?coIor:dark&taste:malty’

| ! ! !
(i) (ii) (iii) (iv) (v)

1. a. Resource (with path)
ii. b. Protocol
iii. c. Port
v. d. Parameters
V. e. Server

8. [3pts] Which SVN client operation creates a working copy?
a. checkout

b. commit

c. update

d. revert

e. None of the above

9. [3pts] Which SVN client operation may report a conflict and then do nothing?
a. checkout

b. commit

c. update

d. revert

e. None of the above



10. [3pts] Which SVN client operation should you run as the first step toward resolving a con-
flict, assuming your goal is to do a merge?
a. checkout

b. commit

c. update

d. revert

e. None of the above

11. [6pts] For each of the following artifacts, tell which role in an MVC architecture the artifact
would typically play. Give the full name of the role. (Giving only the letter M, V, or C will
earn you only partial credit.)

a. AIJSP

b. A plain old Java class

c. A servlet class




12. [15pts] For this problem, you must create a servlet for a quizzing web app. The app already
has a QuestionServlet servlet that responds to HTTP GET requests with a trivia question that

looks like this:

€& > C  ® localhost:8080/WebappQuestion/QuestionServiet T | R

Which SVN client operation creates a working copy?

(_checkout
(_commit

(®»)update

(Orevert

(_None of the above

Submit

Your job is to create a ResultServlet servlet that receives the user’s answer when he/she presses
the submit button, and that responds with a message like this:

& C | ® localhost:8080/WebappQuestion/ResultServiet 57 |

Sorry, your answer is incorrect.

Click here to try again!

or like this:

& C | ® localhost:8080/WebappQuestion/ResultServiet 57 |

Your answer is correct. Good job!

Click here to try again!

Relevant excerpts from the Java API and the HTML that QuestionServlet generated for the above
trivia question is given on page 11. Your ResultServlet must use the QuestionManager class (de-
scribed on page 12) to retrieve the correct answers to questions.

You need not include import statements or the web.xml file in your solution. Just write the Java
code for the ResultServlet class. Also, I do not expect you to use JSPs in your solution.

Write your answer on the next page.



Write your answer to Question 12 on this page.



13. [15pts] For this problem, you must enhance your previous servlet by making it keep track of
the user’s score for the current session:

& C | ® localhost:8080/WebappQuestion/ResultServiet ¢ |

Your answer is correct. Good job!

Session score: 2 out of 6

Click here to try again!

You need not rewrite all the code from your previous solution. Represent code that has not
changed with ellipses (...). As before, I do not expect you to use JSPs.



14. [8pts] Complete this diagram of thread states in Java by labeling the states.



15. [15pts] List all the different output values that this program might produce.

public class MyThread implements Runnable {
public void run() {

MyMainThread.x += MyMainThread.y;
MyMainThread.y = 5;

}

public class MyMainThread {
static public int x = 1;
static public int y = 1;

public static void main(String[] args)
throws InterruptedException

{
Thread myT = new Thread(new MyThread());
myT.start();
X = 9;
y += Xj
myT.join();
System.out.println("x + x);
System.out.println("y = " + y);

n
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Relevant Excerpts from the Java API

* Class HttpServlet
o protected void service(HttpServletRequest req, HttpServletResponse resp)
o protected void doGet(HttpServletRequest req, HttpServletResponse resp)
o protected void doPost(HttpServletRequest req, HttpServletResponse resp)
* Interface HttpServletRequest
o HttpSession getSession()
o public Enumeration<String> getParameterNames()
o public String getParameter(String name)
* Interface HttpServletResponse
o public PrintWriter getWriter()
* Interface HttpSession
o public boolean isNew()
o public Object getAttribute(String name)
o public void setAttribute(String name, Object value)
* Interface Enumeration<E>
o boolean hasMoreElements()
o E nextElement()

Example of HTML Generated by QuestionServlet

<html>

<body>

<p>

Which SVN client operation creates a working copy?

</p>

<form method="POST" action="ResultServlet">

<input type="radio" name="ql748" value="al">checkout<br>
<input type="radio" name="ql748" value="a4">commit<br>
<input type="radio" name="ql748" value="a2">update<br>
<input type="radio" name="ql748" value="a3">revert<br>
<input type="radio" name="ql748" value="a5">None of the above
<p>

<input type="submit" value="Submit">

</p>

</form>

</body>

</html>

q1748 is the ID used by QuestionManager for the question. al—a5 are IDs that QuestionMaker
uses for each answer.
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Class QuestionManager

public class QuestionManager {
private static QuestionManager instance = null;

public static QuestionManager getInstance() {
if (instance == null) {
instance = new QuestionManager();

}

return instance;

}

private QuestionManager() { ... }

/**

* @return The ID of the correct answer to questionId.
*/
public String getAnswerId(String questionId) { ... }

}

QuestionManager follows the singleton pattern, which ensures that there is only one instance of
the class in the system. To get the instance of QuestionManager, you must call its static get-
Instance() method (as opposed to using new).

12




	tmp-e1
	tmp-e2



