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Abstract

Internet and Java technology have developed enormously in recent years. These dramatic developments
have provided opportunities and challenges in all fields, particularly in the field of education. What we
could not imagine doing just a couple years back has been made possible by these technologies. This
short paper illustrates one such example. The example we will discuss is an examination system that a
student takes online. When done, the system displays his/her score, and stores the name of the student
and his/her score in a file on the server. By clicking another button the students can see answers to all the
questions. The way we have done, all the processing is done on the client side and then the result and the
name are sent to the server. The server stores the name and score of the student in a file on the server.

A Java applet does the client side computation and a Java Servlet does the processing on the server side.
The paper illustrates the power of applet servlet communication.
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Introduction

Developers use Java applets to make their Web pages more interactive and functional. Java applets are
small Java programs, which are compiled to create platform independent bytecode. The resulting byte-
code is (generally) saved on a server. The HTML tag APPLET is used to include a reference to the byte-
code file. When the browser downloads the HTML page, the applet bytecode is also downloaded and the
Java Virtual Machine (JVM) built-into the browser executes the bytecode resulting in the display of the
applet within the browser screen. Thus, Java applets are executed on the client side.

Java servlets, on the other hand, are server side executables. Java servlets are becoming more and more
important in industry. Java servlets are the workhorses on ecommerce Web servers that process the in-
coming orders from the clients. Servlets can do whatever CGI scripts can do, and do better. Java servlets
are small programs, which are capable of retrieving the data sent by the client, get connected to a database
if necessary and process the data.

Generally, a form built into an HTML document invokes a servlet. Any information sent back by the

servlet to the client is generally sent as an HTML document, which is displayed in the usual way by the

client browser. Asthe HTTP is a stateless protocol, the HTML page sent by the servlet is treated a new
document and is loaded as a new HTML page.
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isters the examination online, grades it and stores the result in a file on the server.

Online Examination System
In our system, the questions and the key are included in the Java applet.

The starting point for our system is the following page, displayed when the student is ready to take the
examination.

3 http:ffmatrix. csis pace. edu/~ nmurthy/HTMLFiles/0OnlineQuiz_html - Microzoft Internet Explorer [ [=] [E3

J File Edit “iew Fawortez Tools Help |

J<:=v->,@ P @@@3‘@_- >

Back Fartarard Stop Fefrezh Haorme Search Fawarites Histary

J.-'-\gdress IE http:#/matriz. csiz. pace. edus~nmurtby/H T MLFiles/OnlineCluiz. html LI & Go |J Links

-~

NMumber SvStEITIS
Conwert the following binary numbers into hexadeci mal
Wirite hexadeci mal digits in capital

Type your name and click done

“what iz the Hexadecimal walue of the binary number 10707007
“what iz the Hexadecimal walue of the binary number 11170000
“what iz the Hexadecimal walue of the binary number 100700717
‘what iz the Hexadecimal walue of the binary number 11007007
“What iz the Hexadecimal value of the binary number 017100711
‘what iz the Hexadecimal walue of the binary number 117100007
“w'hat iz the Hexadecimal walue of the binary number 110077100
‘what iz the Hexadecimal walue of the binary number 001117100
‘what iz the Hexadecimal walue of the binary number 10000000
‘»hat iz the Hexadecimal walue of the binary number 111117100

T

-
|&] Done [ [ % Intemet o
This is an applet. The student types his/her answers to the questions in the text boxes, types his/her name
and clicks the Done button.

When the Done button is pressed, the applet does the following:
» Computes how many answers are correct
» Displays the number of correct answers (score)
» Places a * next to incorrect answers
» Sends the name entered and the score to the servlet
» Displays a button “Get Answers” button
The resulting page is shown below:
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/3 http://matrix_csis. pace. edu/~ nmurthy/HT MLFiles/OnlineQuiz.html - Microsoft Internet Explorer [ [=] E3
J File  Edit Miew Favortes Toolz  Help |
jé,*,@ﬁ@@e‘a‘@v ?
Back Earard Stop Refresh Horme Search  Fawortez  History b ail
J.&gdress I@ http: A matris, csiz. pace. edu~nmurthyH TMLFiles /O rlineCuiz. html j & Go |J Links **
Number Systems
Convert the following binary numbers into hexadeci mal
Write hexadeci mal digits in capital
Type your name and click done
Wihat iz the Hexadecimal walue of the binary number 101010071 IM—
What iz the Hexadecimal walue of the binary number 11110000 IFU—
What iz the Hexadecimal walue of the binary number 10010071 |E|3—
Wwhat iz the Hexadecimal walue af the binary number 17007001 IE-"-"-”—
Wwhat iz the Hexadecimal walue af the binary number 07700711 IET"—
What iz the Hexadecimal value af the binary number 177100001 IF'I—
What iz the Hexadecimal value of the binary number 110017100 IEE—
What iz the Hexadecimal walue of the binary number 00111700 |4E“—
YWhat iz the Hexadecimal walue of the binary number 10000000 IEU—
What iz the Hexadecimal walue of the binary number 11111700 IFE—
Jhn Smith e |
7 Get Anzwers | |
&) Done l_ I_ 4 Intemet —;

The nice part of this transition is that a page is not loaded afresh, but the same page is modified smoothly
to display new information. This smoothness is an integral part of applets. We use hiding/showing com-
ponents features of Java applets to accomplish this.

The student can click the Get Answers button to see all the correct answers:
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/3 http://matrix_csis. pace. edu/~ nmurthy/HT MLFiles/OnlineQuiz.html - Microsoft Internet Explorer [ [=] E3
J File  Edit Miew Favortes Toolz  Help |
jé,*,@ﬁ@@e‘a‘@v ?
Back Earard Stop Refresh Horme Search  Fawortez  History b ail
J.&gdress I@ http: A matris, csiz. pace. edu~nmurthyH TMLFiles /O rlineCuiz. html j & Go |J Links **
Number Systems
Convert the following binary numbers into hexadeci mal
Write hexadeci mal digits in capital
Type your name and click done
Wihat iz the Hexadecimal walue of the binary number 101010071 IM— A8
What iz the Hexadecimal walue of the binary number 11110000 IFU— Fl
What iz the Hexadecimal walue of the binary number 10010071 |E|3— 93
Wwhat iz the Hexadecimal walue af the binary number 17007001 IE-"-"-”— sl
Wwhat iz the Hexadecimal walue af the binary number 07700711 IET"— 67
What iz the Hexadecimal value af the binary number 177100001 IF'I— E1l
What iz the Hexadecimal value of the binary number 110017100 IEE— [
What iz the Hexadecimal walue of the binary number 00111700 IJ,ET aC
YWhat iz the Hexadecimal walue of the binary number 10000000 IEU— a0
What iz the Hexadecimal walue of the binary number 11111700 IFE— FC
Johin Smith Done |
: -
&) Done l_ I_ 4 Intemet —;

The student, of course can correct his/her mistakes and submit again. But, our servlet records scores from
every attempt.

Now, let us turn our attention to the server side. When the user clicks the Done button, the applet invokes
the servlet on the server and provides data, namely the name typed in the text box and the score, to the
program. The servlet opens a file and saves the information in the file. The servlet also stores the date
the data was entered. Here is a look at the file after “John Smith” took the exam:
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&4 EditPad Classic =] B

File Edit Print Elock Convert Optione:  Yiew Help

e | =lalw ¢ 0|z Sl ¢ A<
Cr=pb073.tmp Gluiz1D ata. bt I
Wed oot 24 13:36:01 EDT Z001 Joe Malerba =2 ;I

WMed Cot 24 14:52:54 EDT 2001 John Smith 7

i o

o3 | Modified | Inzet | 89-2 |CWWINDODWS\DeskloptQuizlData kst 2

The Applet

The questions and the key are included in the Java applet program. The series of questions as Label com-
ponents and the key as an array. Most of what you see on the applet are various Component objects, such
as text boxes, labels, Strings, and buttons. We use several layout managers to arrange the component sin
a nice way. We handle the event in the usual way by implementing the interface ActionListener, and in
particular the actionPerformed() method. The computation of the grade is done in the actionPerformed()
method by comparing the answers given by the student to the answers in the key array.

The crucial segment of the applet program is when the applet establishes a connection to the server, in-
vokes the Java servlet on the server and feeds the data to the servlet. The following is that segment:
URL servletUrl= null;
URLConnection connection;
String servletName="http://matrix.csis.pace.edu/nmurthy/servlets/OnlineQuizServlet™;

try
{

servletUrl = new
URL (servletName+"?name="+name+"&score="+score+"&ScoresFile="+ScoresFile);

connection = servletUrl.openConnection();
connection.setUseCaches(false);

BufferedReader buf = new BufferedReader(new inputStream-
Reader(connection.getinputStream()));

}
catch(Exception e)
{
System.out.printin("Exception caught..." + e);
}
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First a URL object representing the URL for the servlet is created. We have named this object serv-
letURL. This URL object consists the following pieces of information in that order:

» The server domain name
» The directory on the server where the servlet is located
» The name of the servlet
> A?
» Name and value pair for each piece of data
In our case,
» The domain name is matrix.csis.pace.edu
» The servlet is located in the directory nmurthy/servlets
» The name of the servlet is OnlineQuizServlet
» Name value pair is name="+name+"&score="+score+"&ScoresFile="+ScoresFile

Here, we are sending three pieces of data to the servlet: name, score and file name to save name and
score. Values for each of these is sent in the form name=value. The servlet retrieves the data using the
name. The delimiter between “name=value” is &.

Once the servletURL is defined, a connection to the servlet is established using the statement
connection = servletUrl.openConnection();

This invokes the servlet. The servlet sends any data back to the applet as a stream. This data, if any, is
processed and formatted by the applet and displayed appropriately. In our example we don’t have any
user usable data sent by the servlet.

The Servlet

Our servlet is a very simple one, which extends, the usual, HttpServlet. We extend the doGet(), method.

We retrieve the values sent by the applet corresponding to the names “name”, “score” and “ScoreFile.”
The HttpServletRequest method getParameter() is used to retrieve these values:

String name = request.getParameter("name");
int score=Integer.parselnt(request.getParameter(“score™));
String ScoresFile=request.getParameter(""ScoresFile");

In our example we create a Date object, Date date = new Date();, to write to the file to indicate when the
quiz was taken by the student.

The servlet opens (creates, if it is the first time) a file with the name sent by the applet (ScoreFile) and
writes the three items: date, name and score:

String fileName="/home/nmurthy/public_html/servlets/QuizResults/"+ScoresFile;
FileWriter resultsFile=new FileWriter(fileName,true);

PrintWriter toFile=new PrintWriter(resultsFile,true);

toFile.printin(date+" "+name+" "+score);

toFile.close();
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Conclusion

The new technology has provided faculty very powerful and easy to use tools. The concept discussed in
this short paper can be used in many different ways to make faculty more productive. Examples include
conducting a survey, evaluation of course at the end of the semester and so on.
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