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Chapter 7 

Dynamic page navigation 
 
Objectives – in this chapter you will learn 
• Dynamic page navigation through a login example 
• How to implement the MVC model by using independent JavaBeans 
• How to use a MVC diagram for modeling applications 
 
7.1 Introduction 

 
The project examples in the previous chapter demonstrate the static page navigation. That 
is, the return statement in the Submit button’s event handler follows unique navigation 
rule to realize page navigation. The corresponding navigation rule pre-defines the path to 
a specified destination page without alternatives. When the user clicks the Submit button, 
the web page will route from the page Page1.jsp definitely to the page EchoName.jsp. 
This is so-called static page navigation. Usually, the navigation should be dynamic. That 
is, navigation is determined by the current situations or states of the application. In other 
words, the same event handler may have multiple return statements and which one should 
be activated is determined by the states of the application. 
 
For example, almost every real web application asks the user to login to the site for 
checking the user’s authentication. The login process could be success or could be failure. 
This result will guide the user switch to different next page. This is a typical dynamic 
navigation scenario as shown in Figure 7.1. After the user types in his/her username and 
password, click the button Login, the next page could be either LoginGood or LoginBad 
depending on the validating results of the username and the password.   
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Figure 7.1 The login process demonstrates a dynamic navigation. 
 
Now, let us take the login process as an example to study the dynamic page navigation 
concept, the data passing among multiple web pages, and the enabling technologies for 
their implementations. 
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7.2 The project Login1 

 
The first version of the project is named as Login1. In order to simplify the validation of 
the username and the password, the application compares the user inputted username and 
password with a pair of pre-defined constants, named as correctUsername and 
correctPassword, to determine the success or failure of the login process. 
 
1. Create a new project, named Login1. 
 

Open Page1.jsp and change its Title property in its Properties panel to Login1. 
Rename Page1.jsp as Login.jsp by using the Refactor. 

 
2. Make the GUI of the page Login.jsp. 
 

Figure 7.1 depicts the design of the project. The implementation of the GUI on the 
page Login.jsp is as follows. (1) Drop a Label on the top of the page. Change the text 
property in its Properties panel as “A login page”. Select the property labelLevel to 
Strong(1). (2) Add a Label with the text property of “Username: “ and change its id to 
“usernameLabel”. On its right, add a Text Field for entering the user’s username. 
Then, change its id to “usernameField”. Check the property “required” of the 
usernameField. Switch back to the Label “usernameLabel” component and select its 
property “for” to associate it with the “usernameField” component. (3) Add a 
Message component to the right of the usernameField component on the same row. 
Select its property “for” to associate it with the usernameField. (Or, <Ctrl+Shift> and 
drag the mouse from the message to the text field to associate the message with the 
text field.) The step (2) and (3) finish a GUI unit for the user to input the username. 
This unit allows the user to enter the username value and allows the application to 
display error message if data validation turns out an error result.  
 
Continuously, (4) Follow the similar pattern to add a GUI unit for the password: add a 
Label with the text of “Password: ”; on the right side of the Label, add a Password 
Field component. The password field replaces the text that the user inputted with a 
special character (a black dot or an asterisk) for keeping it as a secret. Check its 
property “required” to make sure the password is a required input for validation. And 
then, on the same row, add a message component and associate it with the Password 
Field for displaying error messages.  
 
For submitting the user’s inputs, (5) Add a button and position the button under the 
second Label component. Change its id to loginButton and type in “Login” for the 
text property. Repeat these steps for adding a second button, change its id to 
resetButton, change its text to Reset, and check the property “reset” to assign the 
function of reset to the button. 

 
Components added onto a page have an inherent “tab order”. The default tab order is 
the order that you place them on the page. The tab order is important for navigating 
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along the components by pressing the tab key. If you find out the tab navigating order 
is not what you expected, you can change the order. To change the tab order, supply a 
value for the property “tabIndex” with 1 for the first component and 2 for the second 
component. The alternative way is to change the components order in the Navigator 
window to form a certain tab order by dragging them and move them up or down. 

 
3. Create two more new web pages. 
 

This application involves three pages, namely Login.jsp, LoginGood.jsp and 
LoginBad.jsp. You have finished the page Login.jsp. You need to create two more 
web pages. 
 
For adding two new web pages, (1) In the Projects window, right click Web Pages, 
select New, and then choose Visual JSF Web Page for adding a new page. Specify it 
as LoginGood for File Name and click Finish. (2) Repeat these actions for adding 
another page LoginBad.jsp.  
 
Then, add GUI to the new pages. (3) Open the page LoginGood.jsp on the Visual 
Editor. Drop a Static Text component onto it and position it at the top of the page, 
type in “Login Success Page” with <Enter>, and modify the labelLevel to Strong(1). 
Finally add a button component with the text “Back Home”. (4) Open the page 
LoginBad.jsp on the Visual Editor. Drop a Static Text component onto the page and 
type in “Login Fail Page” and set its property labelLevel to Strong(1). Finally drop a 
button component with the text “Back Home” on the page.  

 
After finishing the addition of the two web pages and their GUI implementation, the 
following step is to specify page navigation among them. Activate LoginGood.jsp, 
right-click anywhere in the background of the editor and select Page Navigation from 
the popup context menu. The faces-config.xml file is opened. It shows three 
rectangular symbols corresponding to the three pages. Click the rectangular symbol 
with the string Login.jsp and drag the mouse to the symbol LoginGood.jsp, a link 
appears from the Login.jsp to the LoginGood.jsp. Replace the case1 label attached to 
the link with the string loginGood. Select Login.jsp again and drag the other link to 
the symbol LoginBad.jsp, change the label attached to the arrow as loginBad. Then, 
select LoginBad.jsp and drag the mouse to Login.jsp, change the label to “home” and 
similar, link from the LoginGood.jsp to Login.jsp with the label “home”. Behind the 
scenes, IDE generates tags for adding the corresponding Navigation Rules in the 
faces-config.xml file. You can open the file by clicking the XML tab to see these 
navigation rules. 

 
4. Add event handler code for realizing the login process and the dynamic navigation. 
 

As you have learned before, when the user clicks the Login button, the event handler 
of the Login button should be able to get the value from the text field of the username 
and the value from the password field of the password and compare them with the 
preset constants correctUsername and the correctPassword for verifying the login 
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process. If the pair of inputted values match with the pair of the preset constants, the 
login is success, otherwise, the login is fail. 
For adding the codes in the event handler of the button Login, you can activate the 
page Login.jsp on the Design mode, double-click the Login button for opening the 
event handler loginButton_action() in the file Login.java. Move the cursor to a space 
area above the method and declare the following two properties. 
 

private String correctUsername = “guest”; 
private String correctPassword = “guest”; 

  
Then, add the following codes into the loginButton_action() method. 

 
if ((correctUsername.equals(getUsernameField().getValue())) &&  

(correctPassword.equals(getPasswordField().getValue()))) 
return “loginGood”; 

else 
return “loginBad”; 

 
The above code contains two return statements with different navigating destination. 
If login success, the return “loginGood” will make the navigation to the page 
LoginGood.jsp; otherwise will route to the page LoginBad.jsp. 
 
Similarly, you need to add event handler codes for both the page LoginGood.jsp and 
the page LoginBad.jsp. Activate the page LoginGood.jsp, double-click the button 
Back Home to open the event handler button1_action() method. Change the return 
null to return “home”. This setting will allow the user to click the Back Home button 
and navigate back from the page LoginGood.jsp to the page Login.jsp. Do the same 
for the page LoginBad.jsp. 

 
5. Build and Run the project Login1 
 

If you leave the username and the password empty and click the “Login” button, both 
the Message components associated with the two fields will display error messages: 
“form1:userNameField: Validation Error: Value is required.” because you set the 
property “required” true for both the text field and the password field components. If 
you re-run the application again and only type in your username but leave the 
password field empty and then click the Login button, the error message associates 
with the username field will disappear but the error message associates with the 
password field remains. Continuously, you click the button Reset, it will erase the 
username and keep the error message for the password field because you have set the 
property “reset” for the Reset button. When you type in both username and password 
with the values of “guest” and click the button Login, you can see the page 
LoginGood.jsp will show up because two pairs of values are match. If the user’s 
inputs are not matched with the values of correctUsername or correctPassword, the 
LoginBad.jsp will show up. 
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7.3 Using JavaBeans to implement the login logic – Login2 

 
According to the MVC model we have discussed before, you know that we do need to 
separate the business login from the presentation and the request processing. In other 
words, we do need to clearly separate the View, the Model, and the Controller by using 
different technologies. We can use JSP (JSF) pages and page beans to implement the GUI 
of web pages for the View module. Furthermore, we can encapsulate the business logic 
into independent JavaBeans to implement the Model module. Using independent 
JavaBeans will increase the software reusability and maintainability because independent 
JavaBeans can be clearly cut from the GUI part, and thus can be reused in other projects. 
The page bean, for example the Login.java, is not a reusable component since it contains 
specific codes for managing specific GUI objects corresponding to the GUI components 
in its page Login.jsp. In other words, the page bean is associated with GUI, which is a 
specific arrangement for a specific application. However, the independent JavaBeans 
could be reused for different applications. 
 
A login process is a typical example since the login process exists in almost all of web 
applications, a reusable Login module will be very useful. How to implement a reusable 
Login module so that it can be reused in other projects? It needs to create an independent 
JavaBean, say LoginBean, for playing two roles: to hold the user’s login keys and to 
realize the login logic. By encapsulating both the login data and the processing logic into 
one class, the client is shielded from the implementation details. 
 
Clearly, LoginBean has two properties for storing login data: username and password. To 
allow any page in the same application to verify the user’s authentication during his/her 
session, the bean LoginBean should be shared by all pages with the session scope. That is, 
the bean LoginBean should be a property of the bean SessionBean1 so that all pages in 
the session life span can access the property of username via the binding expression 
#{SessionBean1.loginBean.username} and access the property of password via the 
binding expression  #{SessionBean1.loginBean.password}. Actually, the bean 
LoginBean has a third boolean property called loginGood that implements the login logic. 
Its corresponding getter method isLoginGood() is needed to return the verification result 
as true or false. The value true means the success of the login; the value false means the 
failure of the login. 
 
For making the implementation of isLoginGood() simple, we are still exercising the use 
of constant data for correctUsername and correctPassword. The design is depicted in 
Figure 7.2. The difference between Figure 7.2 from Figure 7.1 lays in the usage of the 
bean LoginBean. The project Login1 tightly coupled the login data and the login logic 
with the GUI components inside the same page bean; but the project Login2 separates 
them into two different JavaBeans. 
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Figure 7.2 The design diagram of Login2. 
 
1. Create a project Login2 by copying the project Login1. 
 

The new version of project Login2 inherits the original file structure from the project 
Login1. That is, Login2 also has three web pages: Login.jsp, LoginGood.jsp, and 
LoginBad.jsp. These three pages have the same navigation rules as Login1. The only 
difference is that the project Login2 needs a new JavaBean to encapsulate the 
properties username and password and the validating function isLoginGood(). 

 
2. Add a bean LoginBean.java into the Source Packages folder.  
 

Perform the following steps to create a bean named LoginBean.java. (1) In the Project 
window, expand node Source Packages. Right-click Source Packages and select New, 
choose Java Package, supply the name “beans” and click the Finish button. (2) Right-
click package beans and select New, choose Java Class. In the New Java Class dialog, 
specify LoginBean for the Class Name and click the button Finish. The IDE generates 
Java source file LoginBean.java and places it under the package beans. 

 
In the LoginBean.java file, declare two properties username and password and add 
their getter and setter methods via Insert Code… menu. Finally, insert a public 
boolean isLoginGood() method. The complete code of the bean LoginBean.java is as 
follows. 
 

public class LoginBean { 
 
    private String username; 
    private String password; 
    private String correctUsername; 
    private String correctPassword; 
     
    public LoginBean() { 
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        username = "xxx"; 
        password = "xxx"; 
        correctUsername = "guest"; 
        correctPassword = "guest"; 
    } 
     
    public boolean isLoginGood() { 
        return (username.equals(correctUsername) && 
                password.equals(correctPassword)); 
    } 
     
    public void setUsername(String username) { 
        this.username = username; 
    } 
     
    public String getUsername() { 
        return username; 
    } 
     
    public void setPassword(String password) { 
        this.password = password; 
    } 
     
    public String getPassword() { 
        return password; 
    } 
} 

 
The correctUsername and correctPassword are not properties of the LoginBean.java. 
They are constants for defining the correct username and password for the validating 
purpose. Use the constants is only to make the implementation of both Login1 and 
Login2 easy temporarily.  

 
3. Add the bean LoginBean as a property of SessionBean1. 
 

Since LoginBean.java has the session scope, it should be added to SessionBean1 as a 
property. This is not only to make LoginBean available to be a shared data for all the 
web pages but also will enable IDE to automatically instantiate LoginBean when IDE 
instantiates SessionBean1. Without the system instantiation, the LoginBean has no 
way to be functioned. 

  
The procedure for adding LoginBean into SessionBean1 is as follows. (1) In the 
Projects window, expand Source Packages, then expand package login1 (it came from 
the copy of the project Login1) and double-click the SessionBean1 to open its Java 
source code. (2) Declare a property private LoginBean loginBean with its getter and 
setter methods in the bottom of the source code of SessionBean1. Be aware, without 
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the getter and setter methods, the loginBean won’t be shown as a property of 
SessionBean1. (3) In the init() method, add the statement loginBean = new 
LoginBean() for instantiating it. Right-click any place in the editor, select Fix Import 
to import beans.LoginBean. 
 

4. Bind the properties username and password in the LoginBean.java with the input text 
field and the password field components in the page Login.jsp. 

 
The two properties username and password defined inside the LoginBean.java are the 
storage for the values of username and password inputted by the user. Thus, they 
should be bound with the text field and the password field on the web page Login.jsp 
so that it enables the user to input his/her username and password on the fields and at 
the same time to store them into the LoginBean.java via the property binding. 
 
For making the property binding, (1) Activate Login.jsp in the Visual Editor, right-
click the text field of username and choose Property Bindings from the menu. (2) In 
the pops up panel, on the left pane select the text Object; on the right pane, expand 
the SessionBean1 and loginBean node, select the username property, click Apply 
button, the expression #{SessionBean1.loginBean.username} is displayed in the text 
property of the usernameField. Click the Close button. (2) Similarly, you can bind the 
password field on the web page Login.jsp with the property password in the bean 
LoginBean.java. 
 

5. Modify event handler login_action() in the page bean Login.java. 
 

When the user clicks the Login button in the web page Login.jsp, the button’s event 
handler login_action() in the corresponding page bean Login.java should be able to 
invoke the isLoginGood() method defined in the LoginBean.java for validating the 
user’s login keys. For the purpose, (1) open the page bean Login.java and locate the 
login_action() method, add the following statement to obtain a reference to the 
LoginBean.java object: 

 
LoginBean login = getSessionBean1().getLoginBean(); 
 

Use the Fix Imports to have IDE added the import class statement for LoginBean to 
the source code of the page bean Login.java. Modify the if statement to call 
LoginBean’s getter method isLoginGood() as follows. 
 

if (login.isLoginGood()) 
return “loginGood”; 

else  
return “loginBad”; 

 
6. Build and Run the application Login2. 
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Since both the correctUsername and correctPassword are constants with the values of 
“guest”, only when the user inputs both username and password with “guest”, the 
login is success; otherwise, the login is fail. Obviously, this project only exercises the 
logic of the login process but is not a real login mechanism. We will fix this problem 
shortly. 

 
The project Login2 further demonstrates the implementation of the MVC model. It adds 
an independent JavaBean to realize the Model module. This login module could be 
reused for other projects. This is one of the main purposes for adopting the MVC model. 
 
7.4 A MVC diagram 

 
As we have discussed in Chapter 4, started from JSP 2, the MVC model is introduced as 
a Model2 infrastructure. That is, the JSP developers should apply the MVC model for 
developing web applications. Unfortunately, this requirement is not enforced by the 
structure of the JSP. Therefore, some beginners often mix the JSP 1 coding with the JSP 
2 coding without following the required MVC model. In comparison, several 
technologies or frameworks for the development of web applications structurally enforce 
the MVC model. For example, the framework Struct pre-defines modules following the 
MVC pattern. It pre-defines ActionServlet as the central Controller, ActionClass to 
contain business logic for the Model module, ActionForm for the View module and the 
like. Developers who use Struct have to apply the MVC model to design and implement 
the applications. Similarly, Rails framework is built on the MVC model. Its 
ActionController is a set of methods to create the Controller module. Its ActiveRecord is 
used to map a database table to an object for implementing the Model module. Its 
ActionView is a set of methods to modify user interfaces for the View module. These 
practices have approved that the MVC design pattern strongly supports software 
modularization, flexibility, and reusability. 
 
Consequently, developers in using JSP and JSF should also apply the MVC model for 
designing and implementing web applications. The project Login2 practices the MVC 
model. It separates the business logic (the login logic encapsulated in the LoginBean.java) 
from the presentation (the GUI components managed by the page bean Login.java). In 
addition, the Login button and the page navigation rules perform the functions of the 
Controller to realize the navigation and data passing. It changes a tightly coupled 
structure in Login1 to a loosely coupled structure in Login2, which makes the possible to 
reuse the login logic. Considering the benefits brought by the loosely coupled structure, 
we should extend this structure by applying the MVC model to all projects. In order to 
design and to document a project with the MVC model in mind, we have defined a MVC 
diagram for it. Using the MVC diagram, you can pre-define all the View modules, the 
Model modules, and the Controllers with necessary labels, navigation rules, and data 
bindings. The MVC diagram is a visual language so that you will have a visual document 
to exchange your design ideas with your team members. And following your design, you 
will see the degree of the complexity of your project with the resources you should be 
planned in advance. In addition, you will have a blueprint for using the incremental 
developing method to implement your project step-by-step. 
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A MVC diagram represents the communication channels among the Controller, the View, 
and the Model.  It employs five symbols as follows. 
 
• A rectangle represents the presentation (the web pages or the responses) that 

describes what the user can see from a Web browser screen. 
• A pair of parallel lines represents any external data storage (a permanent storage), 

such as a database. 
• An oval represents an internal data storage or a data structure (a temporary storage 

existing in one session or so), such as a JavaBean, an array, a hash table, or a map. 
• An arrow represents a flow from one element to the other.  Flows can be further 

categorized as event flows or data flows.   
o An event flow is a channel through which the sender can trigger the receiver to 

take actions.  This type of flow usually starts from one rectangle (a web page or a 
request embedded in a view) to another (another web page or a response 
embedded in a view). A function listed in the use-case could be a single event or a 
chain of events. The event name is marked as a label on the arrow. Each event 
corresponds to a request-response pair.  The collection of all events forms the 
contents of the Controller.   

o A data flow is a channel through which a sender can share information with a 
receiver.  An arrow that leaves from a database or an internal storage towards a 
rectangle represents a “read” operation that queries the database and sends the 
information to the Model logic and then the Model logic generates a new View 
that is shown in a rectangle.  An arrow that leaves from a rectangle and points to a 
database or an internal storage represents a “write” operation that updates data 
storage with the user’s inputs or the results of computations. 

• A small solid circle represents the starting point and the ending point. 
 
The formal definition of the MVC diagram is a 5-tuple shown as follows. 
 
MVCD  {e, V, C, M, S} = MVC Diagram 
e – End node (start node and exit node) 
V – {V_1, V_2, … V_i} Set of Views that present the GUIs on a Web browser for inputs 
and outputs 
C – {C_1, C_2, … C_i} Set of event paths that form the Controller’s events 
M – {M_1, M_2, … M_i} Set of Models with external storages or internal storages for 
business logics and states  
S – {S_1, S_2, … S_i} Set of internal storages for manipulating temporary data 
 
By applying the definition, the MVC diagram of an online bookstore for the agent of 
customers could be depicted as Figure 7.3. 
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Figure 7.3 The MVC diagram of an online bookstore. 
 
Clearly, Figure 7.3 shows the following request-response chains. 
 
customer�C_BROWSE�V_bookList(M_Books) 
V_bookList�C_SELECT�V_aBook(M_ABook) 
V_aBook�C_ORDER�S_aCart�V_pricedOrder(S_aCart) 
V_pricedOrder�C_PAY�V_customerDetails(M_customer) 
V_customerDetails�C_CONFIRM�(S_aCart->M_account)� V_confirm(M_account) 
 
The notation V_bookList(M_Books) can be understood as a function that takes the Model 
component M_Books referring to the database table Books as the argument and generates 
a new view as the output of the function V_bookList. 
 
The MVC diagram is a modeling technique that is desired to make the structure of web 
applications more appealing so that their design, implementation, and maintenance can be 
formalized. It is a document that describes the design of a web application for exchange 
ideas among different groups of people. It also carries the global information about the 
complexity and the size of the application, such as the total number of database tables 
with their names, the total number of units with querying or storing data actions, the total 
number of events, and so on.  All these are important for the project management and a 
team work. As a graphical language for analyzing and modeling web applications, the 
MVC diagram can also be easily mapped to an implementation structure, which is 
comprised of JSF (JSP) pages, JavaBeans and Controller with different enabling 
technologies. A MVC diagram likes a blueprint for building up a complicated house so 
that it is a guidance for an incremental implementation of a web application. Based on the 
MVC diagram, you can implement individual unit then link them together or you can 
implement one unit after the other. Definitely, the MVC diagram will facilitate you for 
designing and implementing web applications. After this introduction, the MVC diagrams 
will be used for modeling web applications in later chapters. 
 
7.5 Summary 

 
This chapter discusses two versions of login process for introducing the dynamic 
navigation, the data binding, and the technique for using JavaBeans to increase the 
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software reusability and maintainability. Furthermore, it introduces the MVC diagram as 
a graphical language for modeling web applications to facilitate your journey since then. 
 
The dynamic page navigation means that from a source page, it could be navigated to 
different destination pages depending on the current states of the application. Login is a 
typical example since login has two states: success or failure. For implementing the same 
logic, this chapter uses two different methods. One is tightly couple all logics with the 
GUI components in using page beans. The other is using the Java component 
technology—JavaBeans to encapsulate the business logic into an independent bean, 
which makes the business logic clearly separated from the GUI portion. 
 
In order to illustrate the global structure of a project and the relationships among different 
units with different enabling technologies, we have introduced a graphical language, the 
MVC diagram, for modeling web applications. The MVC diagram uses a set of graphical 
symbols to represent the View, the Model, and the Controller visually.  
 
However, as we have mentioned, the real login process is based on the comparison of the 
user’s inputs with the login data stored in databases. We need to further extend the 
examples in this chapter to a real login mechanism by using new implementation 
strategies in the following chapter. 
 
7.6 Exercises  

 
Self-review exercises 

 
1. Are following statements true or false? Why? 

a. Dynamic page navigation is controlled by the current states of the application. 
b. For implementing dynamic page navigation, at least three web pages are needed. 
c. In order to implementing dynamic page navigation, at least one value, such as one 

Boolean value, or one numerical value, or one string value, is needed. 
d. Page beans are JavaBeans so that using page beans can increase the software 

reusability and maintainability. 
e. Using JavaBeans will promote the component-oriented programming. 

2. What special conventions a JavaBean should obey? 
3. Why do we need to make an independent bean as a property of ApplicationBean1, 

SessionBean1, or RequestBean1? 
4. Why the MVC model is so important that almost all frameworks for Web applications 

adopt it? 
5. Draw a MVC diagram for modeling a real login process in a web application. 
 
Exercises 

 
1. Design and implement a simple online survey application. The survey application will 

ask students the following questions about the significance of the four Courses: 
Programming Principle, Data Structure, Operating Systems, Networking. Every 
course has the following choices: very useful, useful, not useful, never use it, don’t 
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know. All the survey data will be summarized and displayed on the other page. 
Before submitting the survey, if the student would like to modify his/her answers, 
he/she is able to go back to modify them until he/she click a Submit button to finish 
the survey (hint: using JavaBeans with application scope to collect the survey data).  

2. Design and implement a simple online voting application. The manager can login to 
the application for entering the nominees’ names and seeing the total number of 
ballots for every nominee any time. The voters can vote for every nominee or enter 
his/her own nominees (no more than the total number nominees allowed) other than 
the nominees already on the listing (Hint: using JavaBeans with application scope to 
collect the voting data). 

3. Extend the SmileFace application with dynamic page navigation. 
 


