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Projekt aplikacji wielowarstowej 
typu Java EE 6.0 

• Warstwa klienta: klient internetowy oraz aplikacji 

• Warstwa prezentacji oparta na technologii JSF 2.1 

• Warstwa biznesowa oparta na komponentach EJB 

• Warstwa integracji oparta na technologii ORM (JPA 
2.0) 

• Warstwa zasobów oparta bazie danych JavaDerby 

 



Design patterns used to build the Integration nad ResourcesTiers 

D.Alur, J.Crupi, D. Malks, Core J2EE. Desin Patterns  

Outline of creating the Library Catalogue Java Application 

During  previous step you must do: 

1. Create a database in the Derby database system 

2. Creating a Persistence Unit 

3. Create Annotations in the object model of the Business Tier 

4. Create the following classes of the Integration Tier: TTitle_bookController 
and the TBookController 

5. You may add annotation to your own new classes and create the proper 
controllers – for higher assessment (5.0 or 5.5) 



1.0.  Create the new folder – lab5 and make the copy of the  TLibrary1 (any 
name)  project as the result of your works on lab4 



2.0. Now, to this copy of TLibrary1 (the Java Class Library type of project) you 
must add the new class named TBase, as the TFacade design pattern, with  

methods for database handling. Below – it is code of this class. 

package integration_tier; 
 
import java.util.ArrayList; 
import java.util.List; 
import sub_business_tier.TFacade; 
import sub_business_tier.entities.TBook; 
import sub_business_tier.entities.TTitle_book; 
 
public class TBase { 
 

    private TTitle_bookController titleJpaController; 

    private TBookController bookJpaController; 

    private TFacade facade; 

    private TTitle_book titles[]; 

    private TBook books[]; 

 
     
 
 

JPA controller for database handling as the ORM 

process for objects of the TTitle_book family 

 

JPA controller for database handling as the ORM 

process for objects of the TBook family 

 

TFacade type of object as provider of the 

application data from data  object model  

consisting of objects of Ttitle_book and TBook 

families 

 

The cache of TTitle_book objects 

 

The cache of TBook objects 



2.1. The continuation of the TBase class code 

 public TBase(TFacade facade_) { 

        facade = facade_; 

        titleJpaController = new TTitle_bookController(); 

        bookJpaController = new TBookController(); 

        try { 

            update_data(); 

        } catch (Exception e) { 

        } 

    }  

 
  public void update_data() throws Exception { 
        update_titles(); 
        update_books(); 
        facade.update_data(titles, books); 
    } 

The constructor creating the JPA 

controllers and updating the 

application data based on data from 

database using ORM technology 

 public synchronized void update_data(TTitle_book titles[], 

TBook books[]) { 

        mTitle_books.clear(); 

        for (TTitle_book t: titles) { 

            mTitle_books.add(t); 

        } 

       for (TTitle_book title:  mTitle_books) { 

           for (TBook book: books) { 

                TTitle_book title1 = book.getmTitle_book(); 

                if (title1 != null) { 

                    if (title1.equals(title)) { 

                        title.getmBooks().add(book); 

                    } 

                } 

            } 

        } 

    } 

You must add the update_data 

method to the TFacade class 

(TLibrary1 project) 



2.2. The continuation of the TBase class code 

    public void update_titles() throws Exception { 

        titles = (TTitle_book[]) titleJpaController.getTTitle_books_(); 

    } 

 

    public void update_books() throws Exception { 

        books = (TBook[]) bookJpaController.getTBooks_();; 

    } 
   
  public void add_titles() throws Exception { 
        try { 
            titleJpaController.addTTitle_books(facade.getmTitle_books()); 
        } catch (Exception e) { 
        } 
    } 
 
    public void add_books() throws Exception { 
        try { 
            bookJpaController.addTBooks(facade.getmTitle_books()); 
        } catch (Exception e) { 
        } 
    } 

 

The methods reading the data 

from database by using the 

JPA controllers 

The methods storing the 

application data in database 

by using the JPA controllers 



2.3. The continuation of the TBase class code 

 
public ArrayList<ArrayList<String>> titles() throws Exception { 
        List<TTitle_book> help1 = titleJpaController.getTTitle_books(); 
        ArrayList<ArrayList<String>> help2 = new ArrayList(); 
        for (TTitle_book t : help1) { 
            ArrayList<String> help3 = new ArrayList(); 
            help3.add(t.getPublisher()); 
            help3.add(t.getISBN()); 
            help3.add(t.getTitle()); 
            help3.add(t.getAuthor()); 
            help3.add(t.getActor()); 
            help2.add(help3); 
        } 
        return help2; 
    } 
} 

 

 

The method reading the data 

of theTTitle_book family from 

database by using the JPA 

controller (titleJpaController) 

and preparing the data model 

for  the JSF h:dataTable view 

component 



3.0.  Creation the Java EE project with EE module and Web module for the Web Client 
Tier, and the Enterprise Application Client Tier – Chosse Project 



3.1. Creation the Java EE project (TLibrary2_EE) with EE module and Web module for 
the Web Client Tier, and the Enterprise Application Client Tier – Name  and Location 

(lab5 – with the Library project TLibrary1) 



3.2. Creation the Java EE project (TLibrary2_EE) with EE module (TLibrary2_EE-ejb) 
and Web module (TLibrary2_EE-war) for the Web Client Tier, and the Enterprise 

Application Client Tier – Server and Settings (GlassFish Server 4.1 too) 



3.3. The 
results of 

creation of 
projects: Java 

EE project 
(TLibrary2_EE) 

with EE 
module 

(TLibrary2_EE-
ejb) and Web 

module 
(TLibrary2_EE-

war)  



4.0.  Addition  of EJB component:  Creation the Java Class Library project  (TLibrary2 
_interface_ejb) as the interface for the Enterprise Session Bean component,  which 

will be stored in the EE module (TLibrary2_EE-ejb)  





4.1. Addition  of EJB 
component:  Addition of 
the Facade class as the  

Enterprise Session Bean 
type  to the the EE 

module (TLibrary2_EE-
ejb)  - Choose File Type 





4.2. Addition  of EJB component: Addition of the Facade class as the  Enterprise 
Session Bean type  to the the EE module (TLibrary2_EE-ejb)  - Name and Location 



4.3. Addition  of 
EJB component: 
Content of the 
interface of the 

Facade EJB 
component – as 

the FacadeRemote 
interface  in the 

TLibrary2 
_interface_ejb 
project. It is the 
sum of public 
declaration of 

methods of the 
TFacade and 
TBase classes 

from the TLibrary1 
project 



4.4. The code of FacadeRemote inteface 

package business_tier; 

 

import java.util.ArrayList; 

import javax.ejb.Remote; 

 
@Remote 
public interface FacadeRemote { 

     // methods for application data services – from TFacade class 
    
    public Object[][] gettitle_books(); 
 
    public ArrayList<String> add_title_book(String data[]); 
 
    public ArrayList<String> add_book(String data1[], String data2[]); 
 
    public ArrayList<String> Search_title_book(String data[]); 



4.6. The code of FacadeRemote inteface - continuation 

 // methods for database service –  fromTBase class  
 

    public void update_titles() throws Exception; 

 

    public void update_books() throws Exception; 

    

    public void update_data() throws Exception; 

 

    public void add_titles() throws Exception; 

     

    public void add_books() throws Exception; 

 

    public ArrayList<ArrayList<String>> titles() throws Exception; 

} 



4.7. You must add project TLibrary1 from lab5 folder to the Librray folder of the 
TLibrary2_EE-ejb module  



4.8. It is code of  the Facade of the Session Bean type class.  

package business_tier; 

 

import integration_tier.TBase; 

import java.util.ArrayList; 

import javax.ejb.Stateless; 

import sub_business_tier.TFacade; 

 

@Stateless 

public class Facade implements FacadeRemote { 
 
    TFacade facade = new TFacade(); 
    TBase base = new TBase(facade);  
  
   
   

 

 



The code of Facade class - continuation 

 
 // definition of methods for application data service 
 
 public Object[][] gettitle_books() { 
        return facade.gettitle_books(); 
    } 
 
 public ArrayList<String> add_title_book(String data[]) { 
        return facade.add_title_book(data); 
    } 
 
    public ArrayList<String> add_book(String data1[], String data2[]) { 
        return facade.add_book(data1, data2); 
    } 
 
    public ArrayList<String> Search_title_book(String data[]) { 
        return facade.Search_title_book(data); 
    } 
 
     



 The code of Facade class - continuation 

 // definition of methods for database service  
   

  public void update_titles() throws Exception { 
        base.update_titles(); 
    } 
 

    public void update_books() throws Exception { 
        base.update_books(); 
    } 
 

    public void update_data() throws Exception { 
        base.update_data(); 
    } 
 

    public void add_titles() throws Exception { 
        base.add_titles(); 
    } 
 

    public void add_books() throws Exception { 
        base.add_books(); 
    } 
 

    public ArrayList<ArrayList<String>> titles() throws Exception { 
        return base.titles(); 
    } 
} 
 



5. Creation of 
the EE client 

tier  



5.1.  Creation the Enterprise Application Client Tier - Choose Project 



5.2.  Creation the Enterprise Application Client Tier – Name and Location 



5.3.  Creation the Enterprise Application Client Tier – Server and Settings.  
 



5.4.  Code of the EE client based on code of SE client – only change of TFacade 

class from POJO SE TFacade class into the EJB Facade class 



5.5. Creation of connection from the Facade Session Bean of Library_EJB1-ejb module to 

the Client class of the TLibrary2_client_ejb project - right click the edytor window with 

Client class and choose the Insert code item. 



5.6. Select the Call Enterprise Bean item and then select  the Facade EJB from 

the Library_EJB1-ejb  module 



5.7. The 
result 



5.8. The change of getter and setter methods of  the Facade class as the Session Bean 
type attribute 

 @EJB 

    private static FacadeRemote facade;  

 

public static FacadeRemote getFacade()   { 

        return facade; 

    } 

 

  public static void setFacade(FacadeRemote façade) { 

        Client.facade = facade; 

    } 

 static  TFacade  facade = new TFacade(); 

 

public  static TFacade getFacade()   { 

        return facade; 

    } 

 

  public static  void setFacade(Facade façade) { 

        this.facade = facade; 

    } 



5.9. The same code – different  type of return value from client.getFacade()  

 public void actionPerformed(ActionEvent 

evt) { 

        String[] data = form_title(); 

        if (data == null) { 

            return; 

        } 

        

Client.getFacade().add_title_book(data); 

    } 

public void actionPerformed(ActionEvent 

evt) { 

        String[] data = form_title(); 

        if (data == null) { 

            return; 

        } 

        

Client.getFacade().add_title_book(data); 

    } 

Object POJO in SE 
Client tier 

EJB in EE Client 
tier 



6. 0. Definition of the Web Client Tier (TLibrary2_EE-war, prepared during creation of 
TLibrary2_EE)  project) for inserting application data into the database and displaying 

the data from database – change the Web Framework to the JavaServer Faces type 

At left: Right click the name of project in 

the projects Tab, and choose the 

Properties item 

 

Below: Choose the Framework item, 

click the Add button, and select the  

JavaServer Faces framework 



6.1. Addition the template of web pages:  Right click the name  of project in the Projects tab, choose 
the New item, then select JavaServer Faces File type, and the the Facelets Template file. 



Below: choose the template and set the name of template file 



6.2. Addition 
the template 
of web pages: 
Change the 
the content of 
attributes of 
the h:head tag 

<h:outputStylesheet name="css/default.css" /> 

 <h:outputStylesheet name="css/cssLayout.css"/> 

 <title>Library</title> 



<?xml version='1.0' encoding='UTF-8' ?>  
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd"> 
<html xmlns="http://www.w3.org/1999/xhtml" 
      xmlns:ui="http://java.sun.com/jsf/facelets" 
      xmlns:h="http://java.sun.com/jsf/html"> 
 
    <h:head> 
        <meta http-equiv="Content-Type" content="text/html; charset=UTF-8" /> 
        <h:outputStylesheet name="css/default.css" /> 
        <h:outputStylesheet name="css/cssLayout.css"/> 
        <title>Library</title> 
    </h:head> 
 
    <h:body> 
        <div id="top"> 
            <ui:insert name="top">Top</ui:insert> 
        </div> 
        <div> 
            <div id="left"> 
               <h:link outcome="/faces/presentation_tier_view/Store_data" value="Store data"/><br/> 
                <h:link outcome="/faces/presentation_tier_view/Show_data" value="Show data"/> 
            </div> 
            <div id="content" class="left_content"> 
                <ui:insert name="content">Content</ui:insert> 
            </div> 
        </div> 
        <div id="bottom"> 
            <ui:insert name="bottom">Bottom</ui:insert> 
        </div> 
    </h:body> 
</html> 

6.3. Addition the template of web 
pages: Insert the new code into the div 

tag with id equals left – this will be a 
menu of all web pages based on this 

template 



6.4. Creation the main JSF page (index2), based on the  previous defined template 



6.5. Creation the main 
JSF page (index2), 

based on the  previous 
defined template – 

continuation 
 

Below:  choose the 
proper template 



6.6. Creation the main JSF page (index2), based on the  previous defined template – 
continuation 

 
Below:  after choosing the proper template 



6.7. Creation the main JSF page (index2), based on the  previous defined template – the result  
 At left: the view of the unused  JSF anf JSP main pages (index.jsp and index.xhtm);  

At right: after deleting unused pages - the index2.xhtml is the main JSF page 



6.8. The set up the main web page as the index2.xtml – in the web.xml file (the 
descriptor of the web module). 



6.9. Addition 
the two JSF 
pages, based 
on the  
previous 
defined 
template for 
inserting 
data in the 
database and 
displaying 
the data 
from 
databases 



6.10. The new JSF page for inserting data in the database – Store_data.xhtml 

Tag for calling the 

store_data 

method from 

managed_Bean1 

object (the 

Managed Bean 

type) – its 

definition is 

presented further 

part of this 

instruction 



6.11. The definition of code of the Store_data.xhtml  JSF page. 

<?xml version='1.0' encoding='UTF-8' ?> 
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" 

"http://www.w3.org/TR/xhtml1/DTD/xhtml1-transitional.dtd"> 
    <html xmlns="http://www.w3.org/1999/xhtml" 
       xmlns:ui="http://java.sun.com/jsf/facelets" 
       xmlns:h="http://java.sun.com/jsf/html"> 
 
<body> 
 
   <ui:composition template="./../template.xhtml"> 
         
    <ui:define name="content"> 
     <h:form> 
         <h:commandButton action="#{managed_Bean1.store_data}"  
                                               value="Store data"/><br/> 
     </h:form>  
    </ui:define>       
   </ui:composition> 
</body> 
</html> 
 



6.12. The code of the second JSF page for displaying data from the database , using 
the h: dataTable  JSF component – the Show_data.xhtml page 



6.13. The code of the second JSF page for displaying data from the database - 
continuation 



6.14. The code of the second JSF page for displaying data from the database - continuation 

<?xml version='1.0' encoding='UTF-8' ?> 

<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "http://www.w3.org/TR/xhtml1/DTD/xhtml1-
transitional.dtd"> 

<html xmlns="http://www.w3.org/1999/xhtml" 

      xmlns:ui="http://java.sun.com/jsf/facelets" 

      xmlns:h="http://java.sun.com/jsf/html" 

      xmlns:f="http://java.sun.com/jsf/core"> 

 

<body> 

<ui:composition template="./../template.xhtml"> 

 

  <ui:define name="content"> 

    <h:form styleClass="jsfcrud_list_form"> 

      <h:panelGroup id="messagePanel" layout="block"> 

        <h:messages errorStyle="color: red" infoStyle="color: green" layout="table"/> 

      </h:panelGroup> 

      <h:outputText escape="false" value="Lista_produktow_pusta" rendered="#{managed_Bean1.items.rowCount == 
0}"/> 

      <h:panelGroup rendered="#{managed_Bean1.items.rowCount > 0}"> 

         <h:dataTable value="#{managed_Bean1.items}" var="item" border="0"  

                      cellpadding="2" cellspacing="0" rowClasses="jsfcrud_odd_row,jsfcrud_even_row"  

                      rules="all" style="border:solid 1px"> 



6.15. The code of the second JSF page for displaying data from the database - continuation 

<h:column> 

            <f:facet name="header"> 

              <h:outputText value="Publisher"/> 

            </f:facet> 

            <h:outputText value="#{item.get(0)}"/> 

 </h:column>  

  <h:column> 

           <f:facet name="header"> 

              <h:outputText value="ISBN"/> 

           </f:facet> 

           <h:outputText value="#{item.get(1)}"/> 

  </h:column> 

  <h:column> 

          <f:facet name="header"> 

             <h:outputText value="Title"/> 

          </f:facet> 

          <h:outputText value="#{item.get(2)}"/> 

  </h:column> 



6.16. The code of the second JSF page for displaying data from the database - continuation 

<h:column> 

          <f:facet name="header"> 

            <h:outputText value="Author"/> 

          </f:facet> 

          <h:outputText value="#{item.get(3)}"/> 

        </h:column> 

        <h:column> 

           <f:facet name="header"> 

              <h:outputText value="Actor"/> 

           </f:facet> 

             <h:outputText value="#{item.get(4)}"/> 

        </h:column> 

      </h:dataTable> 

     </h:panelGroup> 

    </h:form> 

   </ui:define> 

 </ui:composition> 

    

 </body> 

</html> 

 



6.17. Creation of the 
Managed Bean type of 

object as the Presentation 
Tier object based on JSF 

technology  – Choose File 
Type 



6.18. Creation of the Managed 
Bean type of object as the 

Presentation Tier object based on 
JSF technology  - continuation 



6.19. Creation of the Managed Bean type of object as the Presentation Tier object 
based on JSF technology  - the generated code of this class 



6.20.  Creation the connection with the Facade EJB from the TLibrary2_EE-ejb module by 
using the mechanism of Insert code (right click the code in the editor window, select the 

the Insert code item, and then select the Call Enterprise Bean, and at last select the 
Facade component  from the list). 



6.21.  The code of the Managed_Bean1 class  with added reference of the Facade EJB 
by using the anntation and injecting mechanism. 



6.22. The code of the Managed_Bean1 class  

package presentation_tier; 
 
import business_tier.FacadeRemote; 
import javax.ejb.EJB; 
import javax.faces.bean.ManagedBean; 
import javax.faces.bean.RequestScoped; 
import javax.faces.model.DataModel; 
import javax.faces.model.ListDataModel; 
 
@ManagedBean 
@RequestScoped 
public class Managed_Bean1 { 
    @EJB 
    private FacadeRemote facade; 
 
    private DataModel items; 
     
    public Managed_Bean1() { 
    } 
     
    public FacadeRemote getFacade() { 
        return facade; 
    } 
 
   public void setFacade(FacadeRemote facade) { 
        this.facade = facade; 
    } 
 

The model of the dataTable component used on the 

Show_data.xhtml JSF page for displaying the data 

from the database 



6.23. The code of the Managed_Bean1 class - continuation 
public String store_data() { 
        try { 
            facade.add_titles(); 
            facade.add_books(); 
        } catch (Exception e) { 
        } 
        return "/faces/index2"; 
    } 
 
 
    public DataModel create_DataModel() { 
        try{     
        return new ListDataModel( facade.titles()); 
        } 
        catch(Exception e) 
        { 
            System.out.println("Blad"); 
            return null;  
        } 
    } 
 

The store_data method for handling event of the 

h:commandButton  component, used by the 

Store_data.xhtml page. This method calls two 

methods from  the Facade EJB, which inserting data 

into the database by using ORM (JPA 2.0 controllers 

from TLibrary1 project). As the response, it returns to 

the main index2.xhtml JSF page (p. 4-7, 24) 

The create_DataModel method for creation 

the new data model for h:DataTable 

component – this based on data returned from 

the titles method of the Facade EJB and they 

are read from database by using ORM 

mechanism (p. 24, 4-7) 



6.24. The code of the Managed_Bean1 class - continuation 

 public DataModel getItems() { 
        if (items == null) { 
              System.out.println("Model"); 
            items = create_DataModel(); 
        } 
        return items; 
    } 
 
    public void setItems(DataModel items) { 
        this.items = items; 
    } 
} 

The getItems method for creation the new data 

model for h:DataTable component by using 

binding mechanism – this based on data 

returned from the create_DataModel (at the 

previous slide). 



6.25. The code of the Managed_Bean1 class – the result 



7.0. Running the program 
 

1.  After this development, your program will be executed properly, if you clean and 
build the following programs: 

1. TLibrary1 

2. TLibrary2_interface_ejb 

3. TLibrary2_EE-ejb 

4. TLibrary2_client_ejb 

5. TLibrary2_EE-war 

2. Then you must deploy the TLibrary2_EE program. 

3. Finally, you may run a few instances of TLibrary2_client_ejb programs. 

4. At last, insert the following url address: http://localhost:8080/TLibrary2_EE-war/ in 
any browser and run a few web clients. 

5.  These programs (p.3 i 4) share the common data as titles and books. 

6. In the Service Tab you may see, if your EE program  deploy properly (Server item). 
The other useful information you may get from the Glasfish output window tab. 

http://localhost:8080/TLibrary2_EE-war/
http://localhost:8080/TLibrary2_EE-war/
http://localhost:8080/TLibrary2_EE-war/


7.1.  The view of the main web page (rendered by using the index2.xhtml  JSF page) of 
the TLibrary2_EE-war project 



7.2. The view of the 
Enterprise Application Client 
(TLibrary2_client_ejb)  for 
processing of application data 
- with the same 
responsibilities as of the 
version of third laboratory. 



7.3. The view after choose the  Store data link (the left part of page) of the 
TLibrary2_EE-war client 



7.4. The view after choosing the  Store data button (the right part of page) – i.e. after 
inserting the application data into the database (p.7.2) by the TLibrary2_EE-war client 



7.5. The view after choosing the  Show data button (the left part of page) – i.e. after 
getting data from the database by the TLibrary2_EE-war client  



7.6. The generated tables by using the ORM mechanism, accordingly to the annotation 
placed in the Entity classes (the instruction of the fourth laboratory) 



7.7. The data stored in the database by Store data web page- at previous time they have 
been inserted by the Enterprise Application Client program (TLibrary2_client_ejb) as the 

application data (p.7.2) 



7.8.  The TLibrary2_client_ejb form to adding the new books of the selected title, as 
the application data. 



7.9. The view after choose the  Store data link (the left part of page) of the 
TLibrary2_EE-war client 



7.10. The view after choosing the  Store data button (the right part of page) – i.e. after 
inserting the application data into the database (p. 7.8) by the TLibrary2_EE-war client 



7.11. The view after choosing the  Show data button (the left part of page) – i.e. after 
getting data from the database by the TLibrary2_EE-war client 



7.12. The data stored in the database by the Store data web page - at previous time they 
have been inserted by the Enterprise Application Client program (TLibrary2_client_ejb) as 

the application data (p.7.8) - the view of auxiliary  sequence table (to support the AUTO 
mechanism of generating the keys of  persisted data during ORM mechanism) 



7.13. The data stored in the database (titles) by Store data web page- at previous time 
they have been inserted by the Enterprise Application Client program 

(TLibrary2_client_ejb) as the application data (p. 7.8) 



7.14. The data stored in the database  (books) by Store data web page- at previous 
time they have been inserted by the Enterprise Application Client program 

(TLibrary2_client_ejb) as the application data (p. 7.8) 



7.15. The close of Enterprise application – after undeploy process 



7.16. Restored data from database, after again opening EE application with two kinds 
of clients: TLibrary2_client_ejb  as the Enterprise Application client (below) and 

TLibrary2_EE-war as the web client 



7.17. Restored data from database, after again opening EE application with two kinds 
of clients: TLibrary2_client_ejb  as the Enterprise Application client and the web client 

(below) as the TLibrary2_EE-war project. 


