
Chapter 11 
The project MathGame (Part 1) 
 
Objectives – in this chapter you will learn 

• Design a web application via the MVC diagram 

• Using thread for running multiple tasks in parallel 

• Some sensitive properties, such as immediate and escape 

• A web application of MathGame (part 1) 

 

11.1 Introduction 
 

We have laid down the foundation by using the Visual JSF technology for developing 

web applications. The foundation includes how to implement a GUI by drag-drop layout 

components and basic components; how to navigate from a page to the other; how to 

validate and store data; how to pass data from GUI to JavaBeans and to databases and 

vise versa by using data providers; and how to design a project by using the MVC model 

and the MVC diagram; and many details. Starting from this chapter, we are going to 

model, design and apply the fundamental techniques to implement some projects that 

merge the concepts and techniques that we have learned. Through these projects we will 

promote ourselves to the higher level of understanding and practicing. 

 

This chapter will start the design and implement the project named MathGame, which 

provides an online math test. In order to make a test more interesting, the project allows 

the users to select the test either based on number of questions or based on a certain time 

period so that users can compete with partners in taking the math test. That is, the project 

MathGame is implemented for testing math in the taste of a game. The game means if the 

user sets a time period, say one minute, how many questions he/she can answer correctly. 

If the user sets a rate, the application will give 10 questions and measure how many 

correct answers he/she will make without counting the time. It can be played by an 

individual or by a team. The difficulty level can be increased from easy to medium and to 

difficult. 

 

We will adopt the incremental developing strategy to build up the project step-by-step. 

And the document emphasizes on the MVC diagram not the individual component setting. 

 

11.2 A simple addition question – MathGame1 
 
The project MathGame1 is the starting step. It only lists a simple addition question to see 

what structure the project should have. Figure 11.1 displays its MVC diagram.  
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Figure 11.1 The MVC diagram of MathGame1. 

 

As Figure 11.1 shows, the project has only two pages. On the page Page1.jsp, one button 

with the text of “Play math game” is to allow the user to click it and navigate to the page 

PlayGame.jsp. The second page displays a question and allows the user to type in the 

answer. When the user finishes answer and hits the return key, the answer will be echoed. 

 

1. Create the project MathGame1 with the title. 

 

2. On the first page Page1.jsp, drop a button “Play math game”. 

 

3. Add a new page PlayMath.jsp.  

 

The second page PlayMath.jsp has a Static Text component with the id quStaticText, 

which is used for displaying the question; a Text Field with the id of anTextField for 

the user to enter the answer, and a Static Text with the id of echoStaticText, for 

echoing the user’s answer. 

 

In order to display the math question, insert the following code in the prerender() 

method of the page PlayMath.jsp:  

 

int firstN = 11; 

int secondN = 22; 

String op = “+”; 

getQuStaticText().setValue(firstN + op + secondN + “ = “); 

 

Then, double-click the text field anTextField to open its event handler with the 

signature of anTextField_processValueChange() method and enter the following code: 

 

public String anTextField_processValueChange() { 

String an = (String)getAnTextField().getValue(); 

getEchoStaticText().setValue(an); 

return null; 

} 

 

4. Set up the navigation rule from the page Page1.jsp to the page PlayMath.jsp. 

 

Right click on the background of the page Page1.jsp and select Page Navigation to set 

up the navigation rule with the label “playMath” and change the return statement in 



the event handler of the button “Play math game” from “return null” to “return 

“playMath””. 

 

5. Build and Run the project. 

 

When the project starts running, the page Page1.jsp shows the button “Play math 

game”. As the user clicks the button, the project navigates to the second page. There 

is a simple math question displays on the quStaticText, which made by the prerender() 

method. When the user types in the answer and hits the return key, the event handler 

of the text field gets the user’s answer and echoes it in the echoStaticText component. 

  

11.3 Change the fixed meth question to a changeable – MathGame2 
 

Definitely, the fixed math question cannot satisfy the requirement of the project. The 

math question should be changed and continuously posted. It can be made by using an 

independent JavaBean to generate different math questions for the user. The MVC 

diagram of MathGame2 is shown as in Figure 11.2. 
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Figure 11.2 The MVC diagram of MathGame2. 

 

The MVC diagram indicates that the new development is to add an independent 

JavaBean, named as MathBean.java, with the session scope to generate new math 

questions during the user’s session scope. 

 

1. Copy the MathGame1 to make a new project MathGame2. 

 

The MathGame2 keeps two pages and all components same as the MathGame1. 

 

2. Add a new JavaBean named MathBean.java. 

 

Right-click the Source Packages and use New > Java Package… to add a new 

package beans, then right-click the package beans, use New > Java Class to add a 

new JavaBean MathBean.java. Insert the following code into the MathBean.java. 

 

package beans; 

 

public class MathBean { 



 

    private int firstN; 

    private int secondN; 

    private String op; 

    private int result; 

    private int userAnswer; 

 

    public String getNewQuestion() { 

        int newFirst = (int) ((Math.random() * 10000) % 100); 

        int newSecond = (int) ((Math.random() * 10000) % 100); 

        int opran = (int) ((Math.random() * 100) % 4); 

 

        setFirstN(newFirst); 

        setSecondN(newSecond); 

        switch (opran) { 

            case 0: 

                setOp("+"); 

                setResult(newFirst + newSecond); 

                break; 

            case 1: 

                setOp("-"); 

                setResult(newFirst - newSecond); 

                break; 

            case 2: 

                setOp("x"); 

                setResult(newFirst * newSecond); 

                break; 

            case 3: 

                setOp("/"); 

                setResult(newFirst / newSecond); 

                break; 

            default: 

                setOp("+"); 

        } 

        return (getFirstN() + " " + op + " " + getSecondN() + " = "); 

    } 

 

    public boolean isAnswerCorrect() { 

        boolean answerCorrect = true; 

        if (getUserAnswer() != getResult()) { 

            answerCorrect = false; 

        } 

        return answerCorrect; 

    } 

 

    public int getUserAnswer() { 



        return userAnswer; 

    } 

 

    public void setUserAnswer(int userAnswer) { 

        this.userAnswer = userAnswer; 

    } 

 

    public int getResult() { 

        return result; 

    } 

 

    public void setResult(int result) { 

        this.result = result; 

    } 

 

    public int getFirstN() { 

        return firstN; 

    } 

 

    public void setFirstN(int firstN) { 

        this.firstN = firstN; 

    } 

 

    public String getOp() { 

        return op; 

    } 

 

    public void setOp(String op) { 

        this.op = op; 

    } 

 

    public int getSecondN() { 

        return secondN; 

    } 

 

    public void setSecondN(int secondN) { 

        this.secondN = secondN; 

    } 

} 

 

The major method getNewQuestion() uses the random number generator to generate 

the first number, the second number, and the operator to form a new math question. 

The MathBean should have a session scope for the user. Make it as a property of the 

bean SessionBean1. 

 

3. Change the code of the prerender() method in the page bean PlayMath.java. 



 

In order to have a new math question from the MathBean.java, the code of the 

prerender() should be able to invoke the getNewQuestion() in the MathBean.java.  

 

    public void prerender() { 

        getQuStaticText().setValue( 

                getSessionBean1().getMathBean().getNewQuestion()); 

} 

 

4. Change the code in the event handler of the anTextField. 

 

Whenever the user types in the answer and hits the return key, the event handler of 

the anTextField will get the user’s answer and pass it to the MathBean to check the 

correctness of the answer. If the user’s answer is correct, the echoStaticText displays 

a Yes, otherwise displays a No. 

 

    public String anTextField_processValueChange(ValueChangeEvent event) { 

        String anStr = (String) getAnTextField().getValue(); 

        int an = Integer.parseInt(anStr); 

        getSessionBean1().getMathBean().setUserAnswer(an); 

        if (getSessionBean1().getMathBean().isAnswerCorrect()) { 

            getEchoStaticText().setValue("Yes"); 

        } else { 

            getEchoStaticText().setValue("No"); 

        } 

        getAnTextField().setValue(""); 

        return null; 

} 

 

The “return null” statement will refresh the page PlayMath.jsp. This refresh invokes 

the prerender() method that calls the getNewQuestion() method in the MathBean.java 

again to post a new question so that the user can continue solve new math questions. 

 

5. Build and Run MathGame2. 

 

When you click the button “Play math game”, the second page PlayMath.jsp shows 

up with a new math question. After the user enters his/her answer, the echoStaticText 

will display Yes or No to indicate the correctness of the answer. Continuously, a new 

math question will show up. 

 

11.4 Using images – MathGame3 
 
For making the indication of correctness more exciting, the echoStaticText component is 

replaced by an ImageHyperlink component and incorporate images for indicating the 

answer if correct or wrong. This change does not affect the MVC diagram. 

 



1. Copy MathGame2 to create MathGame3. 

 

2. Replace the echoStaticText component by an echoImageHyperlink component. 

 

Open the page PlayMath.jsp on the Visual Designer. Delete the echoStaticText and 

drop an Image Hyperlink on it. Change its id to yesImageHyperlink. Open its 

Properties panel, click the editing box opponent to the “imageURL” property, use the 

Add File button to add images under the directory resources. And then change the 

code of the event handler of the anTextField to display different images according to 

the correct or wrong answers. 

 

    public String anTextField_processValueChange(ValueChangeEvent event) { 

        String anStr = (String) getAnTextField().getValue(); 

        int an = Integer.parseInt(anStr); 

        getSessionBean1().getMathBean().setUserAnswer(an); 

        if (getSessionBean1().getMathBean().isAnswerCorrect()) { 

            getYesImageHyperlink().setImageURL("/resources/correct.jpg"); 

        } else { 

            getYesImageHyperlink().setImageURL("/resources/wrong.jpg"); 

        } 

        getAnTextField().setValue(""); 

        return null; 

    } 

 

3. Build and Run the project MathGame3. 

 

11.5 Add different levels of questions – MathGame4. 
 

The math questions should have different levels, such as easy, medium, and difficult, for 

the user so when the user feels bored of the easy questions, he/she may involve more 

difficult questions. The choice of levels should be done before the click of the button 

“Play math game” and the different levels of questions should be generated by the bean 

MathBean.java. Therefore, the MVC diagram of MathGame4 needs to add a data passing 

from the Page1.jsp to the bean SessionBean1 and to the MathBean.java as shown in 

Figure 11.3. 
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Figure 11.3 The MVC diagram of MathGame4. 



 

1. Create MathGame4 by copying the project MathGame3. 

 

2. Add a property level in the bean SessionBean1. 

 

3. On the page Page1.jsp add a Radio Button Group component. 

 

Right-click the Radio Button Group and select “Configure Default Options…” to 

configure it with Easy, Medium, and Difficult three levels. Then use the event handler 

of the Radio Button Group to get the user’s choice and pass it to the property “level” 

in the SessionBean1 as follows. 

 

  public void levelRadioButtonGroup_processValueChange(ValueChangeEvent vce)   

 { 

        String level = (String)getLevelRadioButtonGroup().getValue(); 

        getSessionBean1().setLevel(level); 

} 

 

4. Pass the value of level into MathBean.java. 

 

Using the prerender() method to get the value of the shared data “level” from the bean 

SessionBean1 and pass it into the MathBean.java before calling the method 

getNewQuestion(). 

 

    public void prerender() { 

        String level = (String)getSessionBean1().getLevel(); 

        getSessionBean1().getMathBean().setLevel(level); 

        getQuStaticText().setValue( 

                getSessionBean1().getMathBean().getNewQuestion()); 

} 

 

Actually, this data pass needs only once. That is, it does not need to set the level 

every time when the page PlayMath.jsp is involved. Thus, the data passing can also 

be done by using the event handler of the button “Play math game” as follows. And 

then, delete the related codes for setting level in the MathBean.java from the 

prerender() method. 

 

Public String button1_action() { 

getSessionBean1().getMathBean().setLevel(getSessionBean1().getLevel()); 

return “playMath”; 

      } 

 

5. Modify the code of MathBean.java to incorporate the different levels. 

 

The math questions are still generated by the bean MathBean.java in using random 

number generator. For making the math questions in different levels, the major 



modification is the different number of digits in the first number and the second 

number as the following code shows. 

 

     public String getNewQuestion() { 

        int multiply = 0; 

        int modValue = 0; // for + and - 

 

        int modValue2 = 0; // for * and / 

 

        String diffLevel = getLevel(); 

        if (diffLevel.equals("easy")) { 

            multiply = 1000; 

            modValue = 100; 

            modValue2 = 10; 

        } else if (diffLevel.equals("medium")) { 

            multiply = 10000; 

            modValue = 1000; 

            modValue2 = 100; 

        } else if (diffLevel.equals("difficult")) { 

            multiply = 100000; 

            modValue = 10000; 

            modValue2 = 1000; 

        } 

        int newFirst = (int) ((Math.random() * multiply) % modValue); 

        int newSecond = (int) ((Math.random() * multiply) % modValue); 

        int newSecond2 = (int) ((Math.random() * multiply) % modValue2); 

 

        int opran = (int) ((Math.random() * 100) % 4); 

        switch (opran) { 

            case 0: 

                setOp("+"); 

                setResult(newFirst + newSecond); 

                setSecondN(newSecond); 

                break; 

            case 1: 

                setOp("-"); 

                setResult(newFirst - newSecond); 

                setSecondN(newSecond); 

                break; 

            case 2: 

                setOp("x"); 

                setResult(newFirst * newSecond2); 

                setSecondN(newSecond2); 

                break; 

            case 3: 

                setOp("/"); 



                setResult(newFirst / newSecond2); 

                setSecondN(newSecond2); 

                break; 

            default: 

                setOp("+"); 

        } 

        setFirstN(newFirst); 

        return (getFirstN() + " " + op + " " + getSecondN() + " = "); 

} 

 

6. Build and Run MathGame4. 

 

The user can make a choice on the difficulty level to involve the math test before 

clicking the button “Play math game”. 

 

11.6 Add another choice of test base – MathGame5 
 
For adding the game flavor into the math test project, the choice of test base is the seed. 

So far, we have added two choices for the test base. One is “Finish ten questions” the 

other is “Finish in one minute”. MathGame5 implements the choice of “Finish ten 

questions” first. Since the correction rate = numCorrections / numQustions is important 

for the game, the page PlayMath.jsp should display the rate after the user issues every 

answer. It requires a new Static Text component to be added on the page PlayMath.jsp. 

And two properties numQuestions and numCorrections are added into the MathBean.java 

for the calculation of the correction rate. 
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Figure 11.4 The MVC diagram of MathGame5. 

 

1. Create the new version MathGame5 by copying the MathGame4. 

 

2. Add a new property base in the SessionBean1 for holding the user’s choice for later 

use. 

 

3. Add a new Radio Button Group onto the page Page1.jsp. 

 



This new Radio Button Group has two selections, one is “Finish ten questions” and 

the other is “Finish in one minute”. Its event handler passes the value of the choice to 

the property “base” in the SessionBean1. 

 

public void baseRadioButtonGroup_processValueChange(ValueChangeEvent vce)  

{ 

        String base = (String)getBaseRadioButtonGroup().getValue(); 

        getSessionBean1().setBase(base); 

} 

 

4. Add two properties numQuestions and numCorrections in the MathBean.java. 

 

Every time when the getNewQuestion() method involved, it increases the value of 

numQuestion by 1. Every time when the isAnswerCorrect() method finds out the 

user’s answer is correct, it increases the value of numCorrections by 1. 

 

5. Display the correction rate in the page PlayMath.jsp. 

 

For displaying the correction rate, a new Static Text with the id correctStaticText is 

added into the page PlayMath.jsp. When the anTestField is invoked, its event handler 

gets the two values of numQuestions and numCorrections from the MathBean.java 

and displays their ratio on the new Static Text component correctStaticText. 

 

6. Build and Run the project MathGame5. 

 

The user can choose “Finish ten questions” and see the correction rate when he/she 

enters the answer for the question. 

 

11.7 Add a TimeBean.java for the base “Finish in one minute” – MathGame6 
 

In order to add the choice “Finish in one minute”, the project needs a time counter. It is a 

new topic in our web application since counting time ticks should be done with the 

running of main application in parallel. To execute two or more tasks simultaneously, it 

needs threads.  

 

A thread is a program unit that is executed independently of other parts of the program. 

In our case, the time counting needs a program unit to be executed independently of the 

main web application. A thread executes its own code in its run() method as follows. 

 

public void run() { 

                try { 

                    actions performed for the thread 

                } catch (InterruptedException exception) { 

                    cleanup if necessary 

                } 

} 



 

Sometimes, you need to terminate a running thread. One method is to use the interrupt. 

The run() method of a thread should occasionally check whether it is interrupted. 

However, if the thread is in sleep condition, it cannot execute code for checking the 

interrupts. Thus, the sleep method throws an InterruptedException when a sleeping thread 

is interrupted. For catching the exception, the try{} block is used. In our case, when one 

minute is reached or any piece of code wants to terminate the time counting, the main 

application program or some piece of code should issue an interrupt to terminate the time 

counting thread and reset its parameters for a next use. The implementation of these ideas 

is encapsulated in the new bean TimeBean.java as shown in Figure 11.5. 
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Figure 11.5 The MVC diagram of MathGame6. 

 

1. Create the new version MathGame6 by copying the project MathGame5. 

 

2. Add an independent JavaBean TimeBean.java. 

 

Under Source Packages > beans, add a new bean TimeBean.java with the following 

code. 

 

package beans; 

 

public class TimeBean implements Runnable { 

 

    private Thread countTime = null; 

    private long startTime; 

    private long currentTime; 

    private long timeDiff; 

    private int timeRemain; 

 

    public TimeBean() { 

        setCountTime(null); 

    } 

 



    public void startTicks() { 

        initTimes(); 

        if (countTime == null) { 

            countTime = new Thread(this); 

            countTime.start(); 

        } 

    } 

 

    public void initTimes() { 

        setStartTime(System.nanoTime()); 

        setCurrentTime(System.nanoTime()); 

        setTimeDiff(0L); 

        setTimeRemain((int) (60 - getTimeDiff())); 

    } 

 

    public void run() { 

        try { 

            while ((getTimeDiff() < 60) && (!(countTime.isInterrupted()))) { 

                setCurrentTime(System.nanoTime()); 

                setTimeDiff((getCurrentTime() - getStartTime()) / 1000000000L); 

                setTimeRemain((int) (60 - getTimeDiff())); 

                Thread.sleep(1000); 

            } 

        } catch (InterruptedException ex) { 

        } 

        setCountTime(null); 

    } 

 

    public void threadInterrupt() { 

        Thread theT = getCountTime(); 

        if ((theT != null) && (!(theT.isInterrupted()))) { 

            theT.interrupt(); 

        } 

    } 

 

    public long getCurrentTime() { 

        return currentTime; 

    } 

 

    public void setCurrentTime(long currentTime) { 

        this.currentTime = currentTime; 

    } 

 

    public long getStartTime() { 

        return startTime; 

    } 



 

    public void setStartTime(long startTime) { 

        this.startTime = startTime; 

    } 

 

    public Thread getCountTime() { 

        return countTime; 

    } 

 

    public void setCountTime(Thread countTime) { 

        this.countTime = countTime; 

    } 

 

    public int getTimeRemain() { 

        return timeRemain; 

    } 

 

    public void setTimeRemain(int timeRemain) { 

        this.timeRemain = timeRemain; 

    } 

 

    public long getTimeDiff() { 

        return timeDiff; 

    } 

 

    public void setTimeDiff(long timeDiff) { 

        this.timeDiff = timeDiff; 

    } 

} 

 

Some aspects in the code are worth to be indicated. (1) The class implements 

Runnable interface since the interface declares the run() method for supporting a 

thread. For making a thread, either using extends Thread or implements Runnable. (2) 

The startTicks() method is used for other pieces of code to invoke the time counting 

function. The method checks if the thread countTime is null. If so, it uses new 

operation to instantiate the thread. Then, countTime.start() call will start the run() 

method. It is worth to emphasize that in order to invoke the run() method, the call 

countTime.start() should be used instead of using the call countTime.run(). (3) The 

System.nanoTime() is a system function that returns the current time in nanosecond. 

The converter for converting the nanosecond to second is the formula nanosecond / 

1000000000L. (4) The main function of this thread is to calculate remaining time. 

The remaining time = 60 (one minute) – timeDiff. The timeDiff = currentTime – 

startTime, which is equivalent to the used time. Thus, the condition for keeping the 

time counting function is to check whether the timeDiff is less than one minute and 

the thread is not interrupted as the condition checking code listed in the while loop. 

After the while loop finishes one time counting, it sleeps for a second by calling the 



thread’s method sleep(1000), where 1000 is in millisecond. The sleep() is necessary 

for allowing other threads to use the CPU since a computer has only one CPU and the 

CPU now is shared by two threads, namely the main application thread and the time 

counting thread. It is the CPU sharing that make the possible to have two threads (two 

tasks) executed in parallel. 

 

3. Showing the remaining time on the page PlayMath.jsp. 

 

The time counting is a continuous action. However, the web application is based on 

request-response model. Only when a response is sent back to the client, the browser 

can show the new information. In other words, the information displayed by a page 

depends on the user’s action. Therefore, the continuously changed time cannot be 

displayed continuously. Only when the user enters an answer and sends the answer as 

a request to the server then the server sends a response back, the current remaining 

time can be shown. 

 

For showing the remaining time, a new Static Text with the id of clockStaticText is 

added onto the page PlayMath.jsp. Then add the following code in the prerender() 

method of the page bean PlayMath.java. 

 

    getClockStaticText().setValue( 

                "Time remains: " + (getSessionBean1().getTimeBean().getTimeRemain())       

                + " seconds"); 

 

4. Add the third page Report.jsp. 

 

For reporting the results of a test, the Report.jsp is needed. Add the third page 

Report.jsp and show “Congratulations!” only at this moment to mimic the reporting 

action. 

 

5. Add a new button “See report” onto the page PlayMath.jsp. 

 

Thus, a math test will be finished either based on “Finish ten questions” or “Finish in 

one minute”.  When the test is ended, a “See report” button should be shown up to 

allow the user to navigate to the next page Report.jsp. During the testing, the button is 

in the invisible condition, only when the test ends, it appears. This is controlled by the 

code added in the event handler of the answer text field 

anTextField_processValueChange() method. 

  

        // display the report button 

        String base = getSessionBean1().getBase(); 

         

        if (base.equals("time")) { 

            if ((getSessionBean1().getTimeBean().getTimeRemain()) <= 0) { 

                getReportButton().setVisible(true); 

            } else { 



                getAnTextField().setValue(""); 

            } 

        } else if (base.equals("rate")) { 

            int numQuestions = getSessionBean1().getMathBean(). 

                    getNumQuestions(); 

            if (numQuestions >= 10) { 

                getReportButton().setVisible(true); 

            } else { 

                getAnTextField().setValue(""); 

            } 

        } 

          

The code counts either ten questions or the end of the one minute time period, then 

getReportButton().setVisible(true) to show the button up. 

 

When the “See report” button shows up and the user clicks the button, the page 

should be navigated to the next page Report.jsp. For that, the navigation rule should 

be added and the “return null” statement in the event handler of the report button 

should be modified to implement the navigation from the page PlayMath.jsp to the 

page Report.jsp. Reach this point, we have implemented all of logic.  

 

However, when you Build and Run the project and click the report button as long as 

you see it, the navigation won’t happen. That is, the project is still staying at the page 

PlayMath.jsp. The reason is that the property “required” of the component answer 

text field, namely anTextField, has been set up with true. When you click the report 

button, the page validation happens before the navigation action. The validation finds 

out the required is true but the user did not provide an answer for the last question 

before you click the “See report” button, the system reports an error and waits for the 

value to be entered onto the text field. This prevents the navigation from happening. 

To solve this problem, the “immediate” property of the report button should be set to 

true. The property “immediate” means that the event handling for this component 

should be handled immediately (in Apply Request Values phase) rather than waiting 

until Invoke Application phase. So, the navigation associates with the event handler 

of the component report button is handled immediately before the validation happens.  

 

6. Build and Run the project MathGame6. 

 

Now, the project supports both the test level and test base selections. 

 

11.8 Add a detail report of a test to the page Report.jsp – MathGame7 
 
The user takes a math test, especially under the pressure of a competition, he/she may not 

be able to clearly remember what he/she has done. It is better to have a detail report of 

the current math test for the user. That is the purpose of the third page Report.jsp. 

MathGame7 adds a table as the following into the page Report.jsp for the user. 

 



Question Answer Your answer Correction 

77 – 57 20 20 Yes 

  

In addition, the choice of the test base enforces the user either finish 10 questions or 

finish in one minute. Sometimes, especially for a try test, the user would like to only try 

one to two questions instead of taking a long time effort to complete 10 questions . For 

supporting these cases, a new button is added onto the page PlayMath.jsp with the text 

name of “Skip to the next page”. Thus, the corresponding MVC diagram of MathGame7 

is shown as Figure 11.6. 
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Figure 11.6 The MVC diagram of MathGame7. 

  

1. Create the project MathGame7 by copying MathGame6. 

 

2. Report the details of the current math test. 

 

The details of a test will be in a format of table, which is realized by using the html 

tag <table>. The table should collect the data along the math test process. It starts 

from the property reportStr declared in the SessionBean1 and initialized in the init() 

method of the SessionBean1 with the following statement. 

 

          reportStr = reportStr + "<table border=\"2\" cellpadding=\"2\">" + 

                "<tr><th>Question</th><th>Answer</th><th>Your Answer</th>" + 

                "<th>Correction</th></tr>"; 

 

The statement initializes the <table> tag with the header of the table. Because the 

table collects the question, its correct answer, the user’s answer, and the correctness, 

all these data appear in the page PlayMath.jsp, thus, add the following piece of code 

into the event handler of the answer text field anTextField in the page PlayMath.jsp. 

Once the anTextField is clicked, one row about one math question will be attached 

onto the table. 

 



        // add new question into the reportStr 

        getSessionBean1().setReportStr( 

                getSessionBean1().getReportStr() + 

                "<tr><td>" + getQuStaticText().getValue() + "</td>" + 

                "<td align=\"right\">" +  

                getSessionBean1().getMathBean().getResult() + 

                "</td>" + "<td align=\"right\">" + 

                getSessionBean1().getMathBean().getUserAnswer() + "</td>"); 

         

        if (getSessionBean1().getMathBean().isAnswerCorrect()) { 

            getYesImageHyperlink().setImageURL("/resources/correct.jpg"); 

            getSessionBean1().setReportStr( 

                    getSessionBean1().getReportStr() + 

                    "<td align=\"right\">Yes</td></tr>"); 

        } else { 

            getYesImageHyperlink().setImageURL("/resources/wrong.jpg"); 

            getSessionBean1().setReportStr( 

                    getSessionBean1().getReportStr() + 

                    "<td align=\"right\">No</td></tr>"); 

        } 

 

Eventually, the growing of the table will be ended when the user finishes the test 

either by clicking the “See report” button or by clicking the “Skip to next page’ 

button and navigate to the page Report.jsp. Thus, end the table by attaching the 

ending tag </table> and the score of the test in the prerender() method of the page 

bean Report.java as follows. 

 

    public void prerender() { 

        // display the detail table of this test 

        String str = getSessionBean1().getReportStr(); 

        getSessionBean1().setReprotStr(str + </table>); 

        str = str + "<br>" + "Score = " + 

                getSessionBean1().getMathBean().getScore(); 

        getReportStaticText().setValue(str); 

} 

 

The last statement getReportStaticText().setValue(str) intends to display the HTML 

<table> on the component reportStaticText. However, when you Build and Run the 

project, you won’t see the table format, instead you will see the entire string that 

contains the HTML tag <table>. This scenario is caused by the property “escape” of 

the component reportStaticText. Open the Properties panel of the reportStaticText, 

you can see the property “escape” has a check mark, which means the property 

“escape” is set with its default value of true. The escape true means that the Static 

Text component won’t interpret the tag <table> contained in the string as a table but 

simply as a string. Only when the escape is false, the component won’t escape the 

interpretation of the HTML tag <table> and show it as a table. Thus, you should 



uncheck the default mark from the property “escape” when you would like the 

browser to interpret the HTML tags. 

  

3. Add the button “Skip to next page” onto the page PlayMath.jsp. 

 

As me mentioned above, formally the user has to finish either ten questions or stay in 

one minute before navigating to the next page. Sometimes, the user would like to try 

one or two questions only or the developer would like to test the project only. They 

want to quickly skip to the next page. Add the button is just for the purpose. Because 

the skip button won’t wait for the clock to tick for a minute, the skip button should 

interrupt the thread in the TimeBean.java so that the following statement should be 

added into the event handler of the skip button. 

 

getSessionBean1().getTimeBean().threadInterrupt(); 

return “report”; 

 

4. Build and Run the project MathGame7. 

 

When you click either the “See report” button or the “Skip to next page” button, the 

project will navigate to the page Report.jsp. A table will display the details of the 

current test and its score for the user. 

 

11.9 Summary 
 

This chapter starts a complete web application named MathGame. By using the 

incremental developing strategy, this chapter demonstrates how to add a new feature in 

every step of the development. From only one math question in MathGame1 to generate 

any number of basic math questions by using a MathBean.java, to add the choices of test 

level and test base, until to report the details of the current math test in MathGame7, the 

MVC diagram models the application and the implementation explores the details of 

navigation and data passing, including the settings of some sensitive properties, such as 

“immediate” and “escape”. 

 

This chapter also introduced the usage of the Thread, which permits multiple tasks to be 

running simultaneously. By using the thread, we have added a TimeBean.java into the 

project MathGame for counting the remaining time for a math test. 

 

11.10 Exercises 
 

Self-review exercises 
1. Are the following statements true or false? Why? 

a. The incremental developing strategy increases the burden of the developers. 

b. The MVC diagram is a useful tool for modeling web applications. 

c. A Static Text component can be used to show up a table by using the HTML tag 

<table>. 



d. The property “immediate” means that the event handler for a component should 

be handled immediately rather than waiting until the Invoke Application phase. 

e. A program may have multiple threads to execute multiple sequences of control 

simultaneously. 

2. Why do we need to add the TimeBean.java for counting the remaining time for the 

project MathGame? 

3. How is an object of thread instantiated? How does the object of thread invoke the 

method run()? How does a thread interrupt the execution of another object of thread? 

4. When do we need to set the value of the property “escape” to true or to false? 

 

Exercises 
1. Develop a web application for supporting an online test in terms of Physics; or in 

terms of Chemistry; or in terms of web application; or in terms of any subject. 


