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1. はじめに

The Java EE 6 platform allows you to write enterprise and web applications using much lesser code from its earlier versions. It breaks the ?gone size fits all?h approach with Profiles and improves on the Java EE 5 developer productivity features tremendously. Several specifications like Enterprise JavaBeans 3.1, JavaServer Faces 2.0, Java API for RESTful Web Services 1.1, Java Persistence API 2.0, Servlet 3.0, Contexts and Dependency Injection 1.0, and Bean Validation 1.0 make the platform more powerful by adding new functionality and yet keeping it simple to use. NetBeans, Eclipse, and IntelliJ provide extensive tooling for Java EE 6.

This hands-on lab will build a typical 3-tier end-to-end Web application using Java EE 6 technologies including JPA2, JSF2, EJB 3.1, JAX-RS 1.1, Servlet 3, CDI 1.0, and Bean Validation 1.0. The application is developed using NetBeans 7 and deployed on GlassFish 3.1.1.

The latest copy of this document is always available at https://blogs.oracle.com/arungupta/resource/javaee6-hol-glassfish.pdf.


1.1. ソフトウェアダウンロード

次のソフトウェアをダウンロードしてインストールする必要があります。


[image: Software Downloads]



	JDK 6 または 7 http://www.oracle.com/technetwork/java/javase/downloads/index.html.

	NetBeans 7.0.1+ “All” または “JavaEE” version from http://netbeans.org/downloads/index.html. このバージョンは設定済みのGlassFish 3.1.1を含みます。



このアプリケーションの開発やデプロイにOracle WebLogic Server 12cを使いたい場合は https://blogs.oracle.com/arungupta/resource/javaee6-hol-weblogic.pdf のインストラクションに従ってください。
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2. 問題の説明

This hands-on lab builds a typical 3-tier Java EE 6 Web application that retrieves customer information from a database and displays it in a Web page. The application also allows new customers to be added to the database as well. The string-based and type-safe queries are used to query and add rows to the database. Each row in the database table is published as a RESTful resource and is then accessed programmatically. Typical design patterns required by a Web application like validation, caching, observer, partial page rendering, and cross-cutting concerns like logging are explained and implemented using different Java EE 6 technologies.

このアプリケーションでは設定済みのサンプルデーターベースを使用します。NetBeansの “All” and “Java EE” 両方に対応しています。


警告

Disclaimer: This is a sample application and the code may not be following the best practices to prevent SQL injection, cross-side scripting attacks, escaping parameters, and other similar features expected of a robust enterprise application. This is intentional such as to stay focused on explaining the technology. Each of this topic can take its own hands-on lab and there is enough material available on the Internet. Its highly recommended to make sure that the code copied from this sample application is updated to meet those requirements.
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3. テンプレートWebアプリケーションのビルド


ノート

This section will build a template Web application using the NetBeans IDE




	In NetBeans IDE, create a new Web application by selecting the “File”, “New Project”.

	Choose “Java Web” as Categories and “Web Application” as Projects.



Click on “Next>”.


[image: _images/03-choose-project.png]



	Specify the project name as “JavaEE6SampleApp” and click on “Next>”.

	Choose the pre-configured GlassFish Server 3.1 as the Server.




[image: _images/03-server-settings.png]


The actual server name may differ in your case, as in this case, if you have configured it externally. Ensure that the Java EE Version selected is “Java EE 6 Web” and click on “Finish”.

This generates a template Web project.


ノート

There is no web.xml in the WEB-INF folder as Java EE 6 makes it optional in most of the common cases.




	Right-click on the project and select “Run”. This will start the chosen GlassFish server, deploy the Web application on the server, opens the default web browser, and displays “http://localhost:8080/JavaEE6SampleApp/index.jsp“




[image: _images/03-helloworld.png]


The default page looks like as shown.


ノート

Note that even though the index.jsp is not displayed in the URL window, this is the default file that is displayed.



A display of this page ensures that the project is successfully created and GlassFish has started successfully as well. The GlassFish server comes bundled with the JavaDB and is pre-configured in NetBeans to start the database server as well. This can be changed by expanding the “Servers” tree in the “Services” tab, right-clicking on the chosen server,  selecting the properties, and selecting/unselecting the checkbox that says “Start Registered Derby Server”.


[image: _images/03-check-options.png]






          

      

      

    


    
         Copyright 2012, Arun Gupta.
      このドキュメントは Sphinx 1.1.2 で生成しました。
    

 





  
     Brought to you by Read the Docs
    
      
        	latest

      
    

  










  
    
      ナビゲーション

      
        	
          索引

        	
          次へ |

        	
          前へ |

        	Java EE 6 Hands-on Lab 1.0 documentation 
 
      

    


    
      
          
            
  
4. データーベーステーブルからJPAエンティティを生成

Java Persistence API (JPA) is a standard API that defines mapping between database tables and Java classes. These POJOs can then be used to perform all the database operations using Java Persistence Query Language (JPQL) which is a string-based SQL-like syntax or a type-safe Criteria API. Both JPQL and Criteria API operate on the Java model instead of the database tables.


ノート

This section will generate JPA entities from a sample database and customize them to be more intuitive for Java developers.




	In NetBeans, right-click on  the project and select “New”, “Other...”, “Persistence”, “Entity Classes from Database...”. Choose “jdbc/sample” as the Data Source from the drop down list box as shown. This will show all the tables from this data source.




[image: _images/04-choose-table.png]



	Select “CUSTOMER” table from the “Available Tables” and click “Add>”. Notice that the “DISCOUNT_CODE” and “MICRO_MARKET” tables are automatically selected because of the foreign key references and the selected “Include Related Tables” checkbox.



Click on “Next>”.


	Enter the package name org.glassfish.samples.entities as shown.




[image: _images/04-enter-entity-package.png]


The database table name and the corresponding mapped class name is shown in the “Class Name” column and can be changed here, if needed.


ノート


	Notice the following points:

	
	The first check box allows NetBeans to generate multiple @NamedQuery annotations on the JPA  entity. These annotations provide pre-defined JPQL queries that can be used to query the database.

	The second check box ensures that the @XmlRootElement annotation is generated on the JPA entity class so that it can be converted to an XML or JSON representation easily by JAXB. This feature is useful when the entities are published as a RESTful resource.

	The third check box generates the required Persistence Unit required by JPA.









Click on “Finish” to complete the entity generation.

In NetBeans, expand “Source Packages”, org.glassfish.samples.entities, and double-click Customer.java.


ノート

Notice the following points in the generated code:



	The generated class-level @NamedQuery annotations uses JPQL to define several queries. One of the queries is named “Customer.findAll” which maps to the JPQL that retrieves all rows from the database. There are several “findBy” queries, one for each field (which maps to a column in the table), that allows to query the data for that specific field. Additional queries may be added here providing a central location for all your query-related logic.

	The bean validation constraints are generated on each field based upon the schema definition. These constraints are then used by the validator included in the JPA implementation before an entity is saved, updated, or removed from the database.

	The regular expression-based constraint may be used to enforce phone or zipcode in a particular format.

	The zip and discountCode fields are marked with the @JoinColumn annotation  creating a join with the appropriate table.









4.1. JPAエンティティを確認し、シンプルにリファクタリング


ノート

This section will customize the generated JPA entities to make them more intuitive for a Java developer.




	Edit Customer.java and change the class structure to introduce an embeddable class for street, city, country, and zip fields as these are logically related entities.



Replace the following code:

@Size(max = 30)
@Column(name = "ADDRESSLINE1")
private String addressline1;
@Size(max = 30)
@Column(name = "ADDRESSLINE2")
private String addressline2;
@Size(max = 25)
@Column(name = "CITY")
private String city;
@Size(max = 2)
@Column(name = "STATE")
private String state;





and

@JoinColumn(name = "ZIP", referencedColumnName = "ZIP_CODE")
@ManyToOne(optional = false)
private MicroMarket zip;





with

@javax.persistence.Embedded private Address address;





Click on the yellow bulb in the left bar to create a new class in the current package as shown:


[image: _images/04-modify-code.png]



ノート

Notice the following points:



	The two blocks of code above are not adjacent.

	Copy/pasting only the fields will show a red line under some of the methods in your entity but will be fixed later.

	The @Embedded annotation ensures that this field’s value is an instance of an embeddable class.









	Change Address.java so that it is a public class, annotate with @Embeddable such that it can be used as embeddable class, and also implement the Serializable interface. The updated class definition is shown:



@javax.persistence.Embeddable
public class Address implements java.io.Serializable {






	In Address.java, paste the different fields code replaced from Customer.java and add getter/setters for each field. The methods can be easily generated by going to the “Source”, “Insert Code...”, selecting “Getter and Setter...”, selecting all the fields, and then clicking on “Generate”.



Fix all the imports by right-clicking in the editor, selecting “Fix Imports...”, and taking all the defaults.


	Make the following changes in Customer.java:




	Remove the getter/setter for the previously removed fields.

	Add a new getter/setter for “address” field as:



public Address getAddress() { return address; }
public void setAddress(Address address) { this.address = address; }






	Change the different @NamedQuery to reflect the nested structure for Address by editing the queries identified by Customer.findByAddressline1, Customer.findByAddressline2, Customer.findByCity, and Customer.findByState such that c.addressline1, c.addressline2, c.city, and c.state is replaced with c.address.addressline1, c.address.addressline2, c.address.city, and c.address.state respectively.



Here is one of the updated query:

@NamedQuery(name = "Customer.findByCity", query = "SELECT c FROM Customer c WHERE c.address.city = :city")






	Change the implementation of the toString method as shown below:



@Override
public String toString() {
    return name + "[" + customerId + "]";
}





This will ensure that the customer’s name and unique identifier are printed as the default string representation.
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5. サーブレットからデーターベースへ問い合わせ

In Java EE 6, Servlet can be easily defined using a POJO, with a single annotation, and
optional web.xml in most of the common cases.


ノート

This section will create a Servlet and invoke the @NamedQuery to query the database.



1. Right-click on the project, select “New”, “Servlet...”. Enter the class name as “TestServlet”,
package as org.glassfish.samples, and click on “Finish”.


ノート

Expand “Web Pages”, “WEB-INF” and notice that no web.xml is generated for describing this Servlet as all the information is captured in the @WebServlet annotation.



@WebServlet(name = "TestServlet", urlPatterns = {"/TestServlet"})
public class TestServlet extends HttpServlet {





2. Inject EntityManagerFactory in Servlet by adding the following code right after the
class declaration:

@PersistenceUnit EntityManagerFactory emf;





Resolve the imports by clicking on the yellow bulb

3. Add the code to use the injected EntityManagerFactory to query the database using
a pre-generated @NamedQuery to retrieve all the customers.
The updated try block looks like:

try {
    out.println("<html>");
    out.println("<head>");
    out.println("<title>Servlet TestServlet</title>");
    out.println("</head>");
    out.println("<body>");
    out.println("<h1>Servlet TestServlet at " +
            request.getContextPath () + "</h1>");
    List<Customer> result = (List<Customer>)emf.
            createEntityManager().
            createNamedQuery("Customer.findAll").
            getResultList();
    for (Customer c : result)
        out.println(c + "<br>");
    out.println("</body>");
    out.println("</html>");
} finally {





Since the Servlets are re-entrant and EntityManager is not thread safe, it needs to be
obtained from an EntityManagerFactory during each method invocation. This is resolved
when the database specific code is moved to an EJB later.
Optionally, based upon the NetBeans version,
you may have to un-comment the code in the
try block of the processRequest method by
removing the first and the last line in the try
block.


ノート

Notice that no transactions are started or
committed before/after the database
operation as this is a read-only operation and
does not have the demands of a real-life
application. An explicit transaction has to be
created and committed (or rollbacked) if either
create, update, or delete operations are
performed. In addition, JPA2 also provides
support for optimistic and pessimistic locking by
means of specified locking modes.



4. Right-click in the editor pane, select “Run File”, choose the defaults, and click on OK. This
displays “http://localhost:8080/JavaEE6SampleApp/TestServlet” page in the browser and
looks like as shown.


[image: _images/05-test-servlet.png]






          

      

      

    


    
         Copyright 2012, Arun Gupta.
      このドキュメントは Sphinx 1.1.2 で生成しました。
    

 





  
     Brought to you by Read the Docs
    
      
        	latest

      
    

  










  
    
      ナビゲーション

      
        	
          索引

        	
          次へ |

        	
          前へ |

        	Java EE 6 Hands-on Lab 1.0 documentation 
 
      

    


    
      
          
            
  
6. 既存のセッションに動的に再デプロイ

GlassFishは再デプロイ後もセッションの状態を保持する機能をサポートします。この機能は Active Redeploy と呼ばれ、HTTPセッション, ステートフルEJB,  EJBタイマーで有効です。


ノート

このセクションではHTTPセッションに対するActive Redeployが NetBeansと連携して、どうのように JavaEE6アプリケーション開発者の生産性を向上させるかを示します。




	TestServlet.java, でデータベースアクセスの前に次のコードを追記してください :



int count;
if (request.getSession().getAttribute("count") == null) {
    count = 0;
} else {
    count = (Integer) request.getSession().getAttribute("count");
}
request.getSession().setAttribute("count", ++count);
out.println("<h2>Timestamp: " + new Date() + "<br>");
out.println("Times: " + request.getSession().getAttribute("count") +
        "</h2>");





インポートをFIXしてください。このコードではこのページへのアクセス回数をセッションに保持しています。“http://localhost:8080/JavaEE6SampleApp/TestServlet” を再読み込みすると次のように表示されます。


[image: _images/06-test-servlet1.png]


“Timestamp” と “Access count” が表示されています。

サーブレットの出力結果がコピーアンドペースとしたコードのものと少し違って見えるかもしれません。


	Customer.java を編集して toString メソッドの実装を次のように変更してください:



return name + " (" + customerId + ")";





“[ “ が “ (“ に置換されていることに着目してください。 ファイルを保存してください。NetBeansは各ファイルが保存される度に自動的にJava EE 6プロジェクトをデプロイします。この機能は次のように “Project Properties”, “Run” の “Deploy on Save” をチェックする・しないで設定可能です。


[image: _images/06-run.png]


更新後の出力結果は次のようになります。


[image: _images/06-test-servlet2.png]


toStringの結果が正しく更新され、正常に再デプロイされているにも関わらず、セッション上のアクセス回数がインクリメントされていることに着目してください。すなわちセッションが再デプロイ後も保存されています。これにHTTPセッション(典型的にログイン情報が保存されている領域)が再デプロイしても破棄されないため、開発者の生産性を高めます。これはオプションの機能であり、NetBeansのGlassFishサーバーのプロパティを見て、“Services” タブの“Preserve Sessions Across Redeployment” を選択を外すことで無効化できます。


[image: _images/06-check-options.png]
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7. サーブレットをリファクタリングし、EJBを使ってデーターベースに問い合わせ

Java EE 6ではEJBの定義とパッケージングが簡素化されています。一つのアノテーション( @Stateless 、 @Stateful 、または @Singleton )を付与するだけでPOJOがEJBに変換されます。EJBはWARファイル内の WEB-INF/classes ディレクトリにパッケージングされ、特殊なパッケージングは必要ありません。

このセクションではデータベースに問い合わせるEJBを作成します。

1ステートレスEJBを新規作成します。”org.glassfish.sample”パッケージで右クリックして、”New”、”Session Bean…”を選択し、EJB名に”CustomerSessionBean”を入力してください。以下のように、全てデフォルトのまま”完了”をクリックしてください。


[image: _images/07-create-ejb.png]


これでステートレスEJB  が作成されます。生成されたEJBがインタフェースを実装しておらず、単一のクラスがEJBを表現していることに着目してください。これはEJB 3.1の新機能です。

2EJBは再入可能ではないので、Servletで EntityManagerFactory をインジェクションしていたのに対し、以下のように EntityManager のインスタンスをインジェクションできます。

@PersistenceContext
EntityManager em;





エディタパネルを右クリックし、“Fix Imports”を選択し、インポートを解決してください。


	EJBに次のメソッドを追加してください。



public List<Customer> getCustomers() {
   return (List<Customer>)em.createNamedQuery("Customer.findAll").getResultList();
}





ここでの実装は、先ほどServletで使用したものと似ています。

たったこれだけでEJBを作成できます。デプロイメント記述子や特別なパッケージングは必要ありません。この場合はEJBはWARファイルにパッケージングされます。

サーブレット中のデータベースアクセスコードをなくせます。そして、すべての機能がEJBに委譲させることができます。サーブレット中のコードを次のように置換してください。

@PersistenceUnit EntityManagerFactory emf;





を

@EJB CustomerSessionBean bean;





に。そして次のコードを

List<Customer> result = (List<Customer>)emf.
        createEntityManager().
        createNamedQuery("Customer.findAll").
        getResultList();





を

List<Customer> result = bean.getCustomers();





に置換してください。 @EJB アノテーションを使用することでこんなに簡単にEJBをインジェクションでき、ビジネスメソッドを呼び出すことができることに着目してください。

“http://localhost:8080/JavaEE6SampleApp/TestServlet” を再読み込みすれば以下のように表示されます


[image: _images/07-test-servlet.png]


これは先ほどの出力結果とほとんど同じであり、そこがポイントです。EJBでは全てのメソッドでトランザクション管理が自動的に行われるため、データベースアクセスにより向いています。データベースに値を登録するコードを追加すればこの利点はより明白になるでしょう。サーブレットの代わりにEJBを使用することでトランザクションの明示的な開始、コミットを行う必要がなくなるでしょう。

先ほどの出力結果との違いはタイムスタンプが更新されていることと、アクセス回数が1増えていることだけです。
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8. EJBを使用してデーターベースに値を追加し、Bean Validationで入力チェック

Bean ValidationはJava EE 6プラットフォームに追加された新たな仕様の1つです。この仕様では、予め用意されたいくつかの制約セットと入力値に対する拡張可能な制約機構を定義し、フィールド、メソッド、型、アノテーションに対して設定できる。Javaアプリケーション開発者が使用可能な入力チェックの手段も用意している。

この制約はJPAエンティティに対しても適用可能であり、エンティティのライフサイクルにおけるpersist、update、removeイベントの前に入力チェックが実行される。JSFのフォームバッキングBeanに対しても適用可能あり、フォームに入力されたデータを入力チェック対象にできる。

本セクションでは、EJBでデータベースに値を追加し、Bean Validationで自動的に入力チェックを行います。


	EJBに新しいメソッドを追加します。



public void addCustomer(Integer customerId,
        String name,
        Address address,
        String phone,
        String fax,
        String email,
        Integer creditLimit,
        DiscountCode discountCode) {
    Customer c = new Customer(customerId);
    c.setName(name);
    c.setAddress(address);
    c.setPhone(phone);
    c.setFax(fax);
    c.setCreditLimit(creditLimit);
    c.setDiscountCode(discountCode);
    em.persist(c);
}





このメソッドでは EntityManager の persist メソッドでデータベースに新規顧客情報を追加するためにいくつかのパラメータを取ります。

DiscountCode はデフォルト値、 Address はデフォルト値の代わりに org.glassfish.samples.Address を選んで、importを解決してください。


	次のコードを TestServlet の processRequest メソッドに追加します。



 String id = request.getParameter("add");
 if (id != null) {
     Address address = new Address();
     address.setAddressline1("4220, Network Circle");
     address.setCity("Santa Clara");
     address.setState("CA");
     MicroMarket zip = new MicroMarket();
     zip.setZipCode("95051");
     address.setZip(zip);
     bean.addCustomer(Integer.parseInt(id),
             "FLL Enterprises",
             address,
             "1234",
             "5678",
             "foo@bar.com",
             1000,
             new DiscountCode('H'));
     out.println("<h2>Customer with '" + Integer.parseInt(id) + "' id　added.</h2>");
}





このコードフラグメントでは “add” パラメータをURLから取得し、EJBのメソッドを呼び、新規顧客をデータベースに登録します。顧客IDはパラメータから取得し、その他デフォルト値を使っています。

もう一回importを直します。``DiscountCode`` と DiscountCode はデフォルト値、 Address は org.glassfish.samples.Address を選んでください。

3 ブラウザで “http://localhost:8080/JavaEE6SampleApp/TestServlet?add=4 にアクセスしてください。 新規顧客(この場合IDが4)がデータベースに登録され、次のようなページが表示されます。

新規で追加された顧客がリスト中に現れることに着目してください。出力結果は processRequest のどこにコードが足されたかによって異なるかもしれません。

顧客IDはURLで指定できるので、既にデータベースに存在しない番号を選ぶことが重要です。

Customer.java 上のBean Validationによる制約の1つが電話番号 ( phone フィールド)で、12文字を最大値としています。ここで、少なくとも７文字以上という制約を変更しましょう。これは既存の制約である、

@Size(max = 12)





から

@Size(min = 7, max = 12)





に変更すればよいです。ファイルを保存してください。プロジェクトが自動的に再デプロイされます。

5 ブラウザで “http://localhost:8080/JavaEE6SampleApp/TestServlet?add=5“ にアクセスしてください。 新規顧客をデータベースに登録しようとし、次のようなページが表示されます。

The output shows the “Access count” は1増加していますが顧客リストは表示されていません。代わりにGlassFishのログに次のメッセージが出力されています

Servlet内で設定される電話番号が4桁であり、入力チェックの仕様に合わないためにエラーメッセージが出力されます。電話番号を7桁に変えることで修正できます。

6 TestServlet.java を編集して, 電話番号を “1234” から “1234567”に変更してファイルを保存してください。 “http://localhost:8080/JavaEE6SampleApp/TestServlet?add=5” に再びアクセスすると次の画面が表示されます。

今度は顧客が無事追加されました。
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9. JPA2のメタモデルを使用しタイプセーフなクライテリアクエリの実行

JPA2の仕様では、永続性ユニットで管理されているクラスの永続状態、関連のメタモデルを表現するMetamodelクラスが定義されています。正式なメタモデルクラスが、仕様で定められたルールに従って注釈プロセッサにより静的に自動生成されます。

この抽象的な永続性スキーマはクライテリアAPIを使ってタイプセーフなクエリを記述するために用いられ、Java Persistence Query Language (JPQL)による文字列ベースなアプローチを対象的です。

このセクションではJPA2のクライテリアAPIを使ってタイプセーフなクエリを作成します。


	プロジェクトを右クリックして“Clean and Build”を選択し、JPAエンティティに対するメタモデルクラスを自動生成してください。プロジェクトエクスプローラーは次のようになります。



JPA2の仕様で正式なメタモデルを定義しています。NetBeansはプロジェクトがビルドされたときに、“EclipseLink Canonical Metamodel Generator”を使用してメタモデルを自動生成します。

自動生成された Address_.java クラスは次のようになります。

package org.glassfish.samples.entities;
import javax.annotation.Generated;
import javax.persistence.metamodel.SingularAttribute;
import javax.persistence.metamodel.StaticMetamodel;
import org.glassfish.samples.entities.MicroMarket;
@Generated(value="EclipseLink-2.2.0.v20110202-r8913", date="2011-11-07T16:13:45")
@StaticMetamodel(Address.class)
public class Address_ {
    public static volatile SingularAttribute<Address, String> addressline2;
    public static volatile SingularAttribute<Address, MicroMarket> zip;
    public static volatile SingularAttribute<Address, String> addressline1;
    public static volatile SingularAttribute<Address, String> state;
    public static volatile SingularAttribute<Address, String> city;
}





このクラスはAddressエンティティの各々のフィールドの型をカーディナリティを提供します。


	次のコードを CustomerSessionBean.java に追加してください:



public List<Customer> getCustomers2() {
    CriteriaBuilder builder = em.getCriteriaBuilder();
    CriteriaQuery criteria = builder.createQuery(Customer.class);
    // FROM clause
    Root root = criteria.from(Customer.class);
    // SELECT clause
    criteria.select(root);
    // No WHERE clause
    // FIRE query
    TypedQuery query = em.createQuery(criteria);
    // PRINT result
    return query.getResultList();
}





このメソッドは前述の getCustomers メソッドと同じく、データベースから全ての顧客をリスト形式で返却します。ただし、データベースへの問い合わせにタイプセーフなクライテリアAPIを使用しています。

自動生成されたメタモデルはこの後使用します。

全ての情報が文字列を一切使うことなく指定されていることに着目してください。

Fix the imports by taking all the defaults.


	“TestServlet.java”で次のコードを



List<Customer> result = bean.getCustomers();





次のコードで置き換えてください。

List<Customer> result = bean.getCustomers2();





これで新しいEJBの機能が呼ばれます。

importを修正してください。


	“http://localhost:8080/JavaEE6SampleApp/TestServlet”を再読み込みしてください。以下の結果がブラウザに表示されます。



期待した通り、出力結果に変わりはありません。
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10. シングルトンEJBと@Scheduleでデータをプリフェッチしたキャッシング

EJB 3.1の仕様では @Singleton アノテーションが導入され、JVM毎、アプリケーション毎に単一のEJBインスタンスを生成できるようになりました。デフォルトでは全てのメソッドがスレッドセーフでありトランザクション管理されています。この仕様ではカレンダーベースな表現を使用してスケジュール化されたコールバックメソッドも簡単に定義できます。これらのメソッドは特定の時間や、特定の経過時間後、または定期的な間隔で実行可能です。

このセクションでは定期的な間隔でデータベースからデータをプリフェッチするシングルトンなEJBを追加します。


	“org.glassfish.samples”パッケージを右クリックして, “New”, “Session Bean...”を選択し、 名前に“CacheSingletonBean”を入力し, 次のように“Singleton”を入力してください。



そしてOKをクリックしてください。


	クラスに次のアノテーションを追加します。



@javax.ejb.Startup





これにより、アプリケーションが起動する際ににシングルトンBeanがすぐにロードされます。


	次のコードを生成sれたクラスに追加してください。



@EJB CustomerSessionBean bean;
List<Customer> customers;

public List<Customer> getCustomers() {
    return customers;
}

@Schedule(hour="*", minute="*", second="*/30")
public void preFetchCustomers() {
    System.out.println(new Date() + " Fetching customers");
    customers = bean.getCustomers();
}





importを修正してください。

このコードは先ほど作成した CustomerSessionBean を使用して顧客リストを取得します。このメドッドは @Schedule アノテーションをもち、cronライクな文法で繰り返しでメソッドを実行する間隔を指定できます。GlassFishサーバーのログには次のようなメッセージが出力されます。

このログメッセージは顧客情報のキャッシュが @Schedule で定義されているように、30秒毎に更新されていることを示します。

アプリケーションはCustomerSessionBeanの代わりにこのシングルトンbeanを使用して次のように顧客リストを取得します。

@EJB CacheSingletonBean bean;

. . .

bean.preFetchCustomers();





タイマーイベントが一回も呼ばれずにnullが返る場合に``bean.getCustomers()`` が実行されてはいけないことに注意してください。

preFetchCustomers メソッドの出力結果でサーバーログが溢れないように @Schedule の設定値を考慮した方が良いでしょう。
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11. JSF2とFaceletsベースなビューを用いたMVC

JavaServer Faces 2 allows Facelets to be used as the view templates. This has huge benefits as Facelets are created using only XHTML and CSS and rest of the business logic is contained in the backing beans. This ensures that MVC architecture recommended by JSF can be easily achieved. The model is provided by the JPA entity, the view is served by JSF2, and controller is an EJB. Even though JSPs can still be used as view templates but Facelets are highly recommended with JSF2.

The Contexts and Dependency Injection (CDI) is a new specification in the Java EE 6 platform and bridges the gap between the transactional and the Web tier by allowing EJBs to be used as the “backing beans” of the JSF pages. This eliminates the need for any “glue code”, such as JSF managed beans, and there by further simplifying the Java EE platform.

This section adds JSF support to the application and display the list of customers in a Facelets-based view. The EJB methods will be invoked in the Expression Language to access the database.


	The CDI specification require beans.xml in the WEB-INF directory to enable injection of beans within a WAR file. This will allow to use the EJB in an Expression Language (EL), such as .xhtml pages that will be created later.



Right-click on the project, say “New”, “Other...”, choose “Contexts and Dependency Injection”, select “beans.xml (CDI Configuration File)” as shown.


[image: _images/11-beans-xml.png]


Click on “Next>”, take all the defaults as shown.

Click on “Finish”.

This generates an empty beans.xml file in the WEB-INF folder and ensures that all POJOs in the WAR file are available for injection.


	Add @javax.inject.Named CDI qualifier on the CustomerSessionBean class. This is a pre-defined CDI qualifier (explained later) and ensures that the EJB can now be injected in an expression language.

	Right-click on the project, select “Properties”, “Frameworks”, “Add...”, and select “JavaServer Faces” as shown. Click on “OK”, take the default configuration, and click on “OK” again.



With JSF 2.0 implementation in GlassFish, if any JSF-specific annotations are used in the application then the framework is automatically registered by the underlying Web container. But since our application is not using any such annotation so we have to explicitly enable it.

Adding the framework in this case will generate a web.xml which registers the “FaceServlet” using the “/faces” URL pattern. It also generates index.xhtml page which can be verified by viewing “http://localhost:8080/JavaEE6SampleApp/faces/index.xhtml” with the output as shown.


[image: _images/11-select-jsf.png]



	JSF2 allows to create XHTML/CSS-based templates that can be used for providing a consistent look-and-feel for different pages of your website. Lets create a template first and then use it in our web page.



Right-click on the project, select “New”, “Other”, “JavaServer Faces”, “Facelets Template...”, change the name to “template”, click on “Browse...”, select the “WEB-INF” folder, and select the template as shown. Click on “Finish”.


	Notice the following points:

	
	This generates WEB-INF/template.xhtml and two stylesheets in the resources/css folder. NetBeans contains a pre-defined set of templates and additional ones can be created using XHTML/CSS.

	The template.xhtml page contains three <div> s with <ui:insert> named “top”, “content”, and “bottom”. These are placeholders for adding content to provide a consistent look-and-feel.

	Its a recommended practice to keep the template pages in the WEB-INF folder to restrict their visibility to the web application.








	In the generated template.xhtml, replace the text “Top” (inside <ui:insert name="top">) with:



<h1>Java EE 6 Sample App</h1>





and replace the text “Bottom” with (inside <ui:insert name="bottom">) with:

<center>Powered by GlassFish!</center>





The “top” and “bottom” <div> s will be used in other pages in our application to provide a consistent look-and-feel for the web application. The “content” <div> will be overridden in other pages to display the business components.


	Now lets re-generate index.xhtml to use this template. This page, called as “client page”, will use the header and the footer from the template page and override the required <div> s using <ui:define>. The rest of the section is inherited from the template page.



First, delete index.xhtml by right-clicking and selecting “Delete”.

Right-click on “Web Pages”, select “New”, “Other”, “JavaServer Faces” in Categories and “Facelets Template Client”... in File Types. Click on “Next>”.
Enter the file name as “index”, choose the “Browse...” button next to “Template:” text box, select “template.xhtml” as shown, and click on “Select File”.

Click on “Finish”.


	Notice the following points:

	
	The generated page, index.xhtml, has <ui:composition template='./WEB-INF/template.xhtml'> indicating that this page is using the template page created earlier.

	It has three <ui:define> elements, instead of <ui:insert> in the template, with the exact same name as in the template. This allows specific sections of the template page to be overridden. The sections that are not overridden are picked up from the template.








	Refresh “http://localhost:8080/JavaEE6SampleApp/faces/index.xhtml” to see the output as:



The output displays three sections from the index.xhtml file as generated by the NetBeans wizard.


	In index.xhtml, delete the <ui:define> element with name “top” and “bottom” as these sections are already defined in the template.

	Replace the text “content” (inside <ui:define name=”content”>) with:



<h:dataTable value="#{customerSessionBean.customers}" var="c">
    <f:facet name="header">
        <h:outputText value="Customer Table" />
    </f:facet>

    <h:column>
        <f:facet name="header">Customer Name</f:facet>
        #{c.name}
    </h:column>
    <h:column>
        <f:facet name="header">Customer ID</f:facet>
        #{c.customerId}
    </h:column>
</h:dataTable>





This JSF fragment injects CustomerSessionBean into the expression language, invokes its getCustomers method, iterates through all the values, and then displays the name and id of each customer. It also displays table and column headers.

The f and h prefix used in the fragment is not referring to any namespace. This needs to be fixed by clicking on the yellow bulb as shown. Select the proposed fix. Repeat this fix for f prefix as well.


[image: _images/11-fix-jsf.png]



	Refreshing the page “http://localhost:8080/JavaEE6SampleApp/faces/index.xhtml” displays the result as shown.



As you can see, the “top” and “bottom” sections are being inherited from the template and the “content” section is picked up from index.xhtml.

Additional pages can be added to this web application using the same template and thus providing consistent look-and-feel.
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12. JSF2の複合コンポーネントを使用してDRYを実現

The JSF2 specification defines a composite component as a component that consists of one or more JSF components defined in a Facelet markup file that resides inside a resource library. The composite component is defined in the defining page and used in the using page. The defining page defines the metadata (or parameters) using <cc:interface> and implementation using <cc:implementation> where cc is the prefix for the http://java.sun.com/jsf/composite namespace.

This section will convert a Facelets markup fragment from index.xhtml into a composite component.


	In index.xhtml, select the <h:dataTable> fragment as shown.




[image: _images/12-select-hint.png]



[image: _images/12-select-datatable.png]


Click on the yellow bulb and select the hint.


	Take the defaults as shown.




[image: _images/12-create-composite.png]


and click on “Finish”.

The updated index.xhtml, the using page, looks like:

<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"
      xmlns:ez="http://java.sun.com/jsf/composite/ezcomp">

    <body>

        <ui:composition template="./WEB-INF/template.xhtml">

            <ui:define name="content">
                <ez:out/>
            </ui:define>

        </ui:composition>





It has a new namespace http://java.sun.com/jsf/composite/ezcomp with a prefix ez. This namespace is the standard namespace defined by the JSF2 specification suffixed with ezcomp. This ezcomp is a new directory created in the standard resources directory defined by the JSF2 specification. The tag name for the new composite component is the same as the defining page file name. The updated directory structure looks like as shown.

The entire fragment inside <h:dataTable> is replaced with <ez:out>. This allows a collection of JSF components to be extracted into a composite component following the Dont-Repeat-Yourself (DRY) design pattern and enables to use <ez:out> for printing the list of customers instead of repeating that entire code fragment. It also allows developers to author new components without any Java code or XML configuration.

The defining page out.xhtml looks like:

<!-- INTERFACE -->
    <cc:interface>
    </cc:interface>

    <!-- IMPLEMENTATION -->
    <cc:implementation>
        <h:dataTable value="#{customerSessionBean.customers}" var="c">
            <f:facet name="header">
                <h:outputText value="Customer Table" />
            </f:facet>

            <h:column>
                <f:facet name="header">Customer Name</f:facet>
                #{c.name}
            </h:column>
            <h:column>
                <f:facet name="header">Customer ID</f:facet>
                #{c.customerId}
            </h:column>
        </h:dataTable>

    </cc:implementation>
</html>





The <cc:interface> defines metadata that describe the characteristics of this component, such as supported attributes, facets, and even attach points for event listeners. <cc:implementation> contains the markup substituted for the composite component, <h:dataTable> fragment from index.xhtml in this case.

The <cc:interface> is generated in the page but is empty and may be made option in a subsequent release of the JSF specification.

Refreshing “http://localhost:8080/JavaEE6SampleApp/faces/index.xhtml” shows the same result as before.

Note: In some unknown cases you may have to deploy the project explicitly otherwise h namespace prefix in out.xhtml is not resolved correctly.
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13. 宣言的Ajaxでデーターベースから部分的な値を取得

The JSF2 specification provides standard support for Ajax. It exposes a standard JavaScript API primarily targeted for use by frameworks as well as the JSF implementation itself. It also provides a declarative approach that is more convenient for page authors.

This section will create a new Facelet page to retrieve the list of customers from the database as their name is typed in the input box using the declarative <f:ajax>. It will also show how only some elements of the page can be refreshed, aka partial page refresh.


	Create a new Facelets Client Page by right-clicking on the project, select “New”, “Facelets Template Client ...”, give the file name as “list”, select the template “WEB-INF/template.xhtml”, take all other defaults and click on “Finish”.

	Remove the <ui:define> elements with name “top and “bottom”.

	Replace the code in <ui:define> element with “content” name to:



<h:form>
        <h:inputText value="#{customerName.value}">
                <f:ajax event="keyup" render="custTable"
                        listener="#{customerSessionBean.matchCustomers}"/>
        </h:inputText>
        <h:dataTable var="c" value="#{customerSessionBean.cust}" id="custTable">
                <h:column>#{c}</h:column>
        </h:dataTable>
</h:form>





This code displays an input text box and binds it to the “value” property of “CustomerName” bean (to be defined later). The <f:ajax> tag attaches Ajax behavior to the input text box. The meaning of each attribute is explained in the table below:







	Attribute
	Purpose




	event
	Event of the applied component for which the Ajax action is fired, onkeyup in this case.


	render
	List of components that will be rendered after the Ajax action is complete. This enables “partial page rendering”.


	listener
	Method listening for the Ajax event to be fired. This method must take AjaxBehaviorEvent as the only parameter and return a void.





The <h:dataTable> is the placeholder for displaying the list of customers.

Make sure to fix the namespace/prefix mapping for h and f by clicking on the yellow bulb in the left side bar.

Note that the partial view is still rendered on the server. The updated portion is sent to the browser where the DOM is updated.


	Add a new Java class by right-clicking on the project, selecting “New”, “Java Class...”, give the name as “CustomerName”. Change the code to:



@Model
public class CustomerName {
    private String value;

    public String getValue() {
        return value;
    }

    public void setValue(String value) {
        this.value = value;
    }
}





The @Model annotation is a CDI stereotype that is a simplified way of saying that the bean is both @Named and @RequestScoped. A handful of stereotypes are already pre-defined in the CDI specification and new ones can be easily defined.

Its important to mark this bean request-scoped otherwise a new instance of this bean is created for every injection request.


	Add the following method to CustomerSessionBean.java:



public void matchCustomers(AjaxBehaviorEvent evt) {
    CriteriaBuilder builder = em.getCriteriaBuilder();
    CriteriaQuery criteria = builder.createQuery(Customer.class);
    // FROM clause
    Root root = criteria.from(Customer.class);

    // SELECT clause
    criteria.select(root);

    // WHERE clause
    Predicate condition = builder.like(root.get(Customer_.name),
            "%" + name.getValue() + "%");
    criteria.where(condition);

    // FIRE query
    TypedQuery query = em.createQuery(criteria);

    // PRINT result
    cust = query.getResultList();
}





This method is similar to getCustomers2 added earlier. The two differences are:



	The method takes AjaxBehaviorEvent as the parameter as this is requirement for the listener attribute of <f:ajax>.

	The Criteria query specifies a WHERE clause using the JPA2 metamodel that was generated earlier. The clause narrows down the search results where the customer’s name consists of the string mentioned in the input text box.






Fix the imports. Make sure javax.persistence.criteria.Predicate class is imported, this is not the default.


	Inject the customer name as:



@Inject CustomerName name;





And resolve the import again by taking defaults.


	Add a new field as:



private List<Customer> cust;

This field is used to return the partial list of customers meeting the criteria. Add a getter for it as:

    public List<Customer> getCust() {
        return cust;
    }






	Save all the files and open “http://localhost:8080/JavaEE6SampleApp/faces/list.xhtml” in the browser. The default output looks very familiar as shown.



This is because no criteria is specified in the text and so the complete list is shown.

If you type “a” in the text box then the list of customers is narrowed down to the names that contain “a” as shown. Some other sample results are shown as well.

Notice, all of this is only refreshing the <h:dataTable> and there by showing “partial page refresh” or “partial page rendering”.


[image: _images/13-sample1.png]



[image: _images/13-sample2.png]



[image: _images/13-sample3.png]
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14. JAX-RSを用いてEJBをRESTfulなリソースとして公開

The JAX-RS 1.1 specification defines a standard API to provide support for RESTful Web services in the Java platform. Just like other Java EE 6 technologies, any POJO can be easily converted into a RESTful resource by adding the @Path annotation. JAX-RS 1.1 allows an EJB to be published as a RESTful entity.

This section publishes an EJB as a RESTful resource. A new method is added to the EJB which will be invoked when the RESTful resource is accessed using the HTTP GET method.


	In CustomerSessionBean.java, add a class-level @Path annotation to publish EJB as a RESTful entity. The updated code looks like:



@Stateless
@LocalBean
@Named
@Path("/customers")
public class CustomerSessionBean {





The new annotation is highlighted in bold. Resolve the imports by clicking on the yellow bulb and selecting javax.ws.rs.Path.

The window shown on the right pops up as soon as you save this file.

The “REST Resources Path” is the base URI for servicing all requests for RESTful resources in this web application. The default value of “/resources” is already used by the .xhtml templates and CSS used by JSF. So change the value to “/restful” and click on “OK”.

Notice that a new class that extends javax.ws.rs.core.Application is generated in the org.netbeans.rest.application.config package. This class registers the base URI for all the RESTful resources provided by @Path. The updated base URI is “restful” as can be seen in the generated class.


	Add the following method to CustomerSessionBean.java:



@GET
@Path("{id}")
@Produces("application/xml")
public Customer getCustomer(@PathParam("id")Integer id) {
    return (Customer)em.createNamedQuery("Customer.findByCustomerId").setParameter("customerId", id).getSingleResult();
}





This method is invoked whenever the REST resource is accessed using HTTP GET and the expected response type is XML.


ノート

Notice the following points:
* The @GET annotation ensures that this method is invoked when the resource is accessed using the HTTP GET method.
* The @Path(“{id}”) defines a sub-resource such that the resource defined by this method can be accessed at customers/{id} where “id” is the variable part of the URI and is mapped to the “id” parameter of the method as defined by @PathParam annotation.
* The @Produces annotation ensures that an XML representation is generated. This will work as @XmlRootElement annotation is already added to the generated entity.



Fix the imports by taking the default values for all except for @Produces. This annotation needs to be resolved from the javax.ws.rs package as shown.


[image: _images/14-fix-import.png]



	The RESTful resource is now accessible using the following format:



http://<HOST>:<PORT>/ <CONTEXT-ROOT>/<RESOURCE-BASE-URI>/<RESOURCE-URI>/<SUB-RESOURCE-URI>/<VARIABLE-PART>

The <CONTEXT-ROOT> is the context root of the web application. The <SUB-RESOURCE-URI> may be optional in some cases. The <VARIABLE-PART> is the part that is bound to the parameters in Java method.

In our case, the URI will look like:

http://localhost:8080/JavaEE6SampleApp/restful/customers/{id} where {id} is the customer id shown in the JSF page earlier. So accessing “http://localhost:8080/JavaEE6SampleApp/restful/customers/1” in a browser displays the output as shown.


[image: _images/14-rest-result.png]


Accessing this URI in the browser is equivalent to making a GET request to the service. This can be verified by viewing the HTTP headers generated by the browsers as shown (“Tools”, “Developer Tools” in Chrome).


[image: _images/14-headers.png]



	Each resource can be represented in multiple formats. Change the @Produces annotation in  CustomerSessionBean.java from:



@Produces("application/xml")





to

@Produces({"application/xml", "application/json"})





This ensures that an XML or JSON representation of the resource can be requested by a client. This can be easily verified by giving the following command (shown in bold) on a command-line:


	Notice the following points:

	
	The command is shown in the bold letters.

	Connection handshake is pre-fixed “*”.

	The HTTP request headers are pre-fixed with “>” and response headers with “<”.








	The response in JSON format is at the end of the message.



The “curl” utility for Windows-based machines can be downloaded from: http://curl.haxx.se/.
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15. JerseyのクライアントAPIを使用してRESTfulなリソースへアクセス

Jersey is the Reference Implementation of JAX-RS. The Jersey Client API is an easy-to-use and high-level Java API that can help you write clients for any HTTP-based RESTful Web service.

This section will create a client that will access the RESTful resource published at the /customers/{id} path.


	Right-click on the project, select “New”, “Java Class...”, give the class name as “RESTfulClient”, take all other defaults, and click on “Finish”.

	Add the following code to the generated class:



public static void main(String[] args) {
    String BASE_URL = "http://localhost:8080/JavaEE6SampleApp/restful/customers/";
    Client client = Client.create();
    WebResource resource = client.resource(BASE_URL + "1");
    resource.addFilter(new LoggingFilter());
    resource.get(String.class);

    resource.accept(MediaType.APPLICATION_JSON).get(String.class);
}





Notice the following points:



	This code creates a new Jersey client runtime instance. This is an expensive object and so must be saved if no other configuration is required to access the resources.

	A new WebResource is created per RESTful resource that is capable of building requests to send to the resource and processing responses returned from the resource. Each WebResource follows a builder pattern to specify the required MIME type in the response, application/json in this case.

	A LoggingFilter is added to the resource to print the request and response messages.

	The code then requests a default and JSON representation of the resource in two separate calls.






Fix the imports by taking all the defaults.


	Right-click on the file and select “Run File” to see the following output:



The output shows request and response messages to/from the resource. The first pair of messages is pre-fixed with “1”  and shows the default XML response coming back. The second pair of messages is pre-fixed with “2” and shows the “Accept” header going from client to endpoint for content-negotiation with server. The server understands the expected format and returns a JSON response.
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16. CDI修飾子を利用してBeanをインジェクト

Contexts and Dependency Injects(CDI)はJava EE 6で追加された新しい仕様です。CDIは依存性の注入に対してタイプセーフなアプローチを提供しています。この仕様では“強力な型“と“疎結合“を推進しています。beanは型と依存するbeanのセマンティクスのみを定義します。Javaの型システムのみを使用し、文字列ベースの識別子はありません。注入してほしいbeanは

The CDI specification defines “Qualifiers” as a means to uniquely identify one of the multiple implementations of a bean to be injected. The specification defines certain pre-defined qualifiers (@Default, @Any, @Named, @New) and allows new qualifiers to be defined easily.

This section shows how one or many implementations of a bean can be injected using CDI Qualifiers.


	Right-click on the project, select “New”, “Other...”, “Java”, “Java Interface...”, give the name as “Greeter” and choose the package name as “org.glassfish.samples”. Click on “Finish”.

	Add the following method to this interface:



public String greet(Customer customer);





This interface will be used to greet the customer.

Resolve the imports.


	Add an implementation of the customer by adding a new class with the name “NormalGreeter”. Change the generated class to look like:



public class NormalGreeter implements Greeter {

    @Override
public String greet(Customer customer) {
    return "Hello " + customer.getName() + "!";
}





}

This class implements the Greeter interface and provide a concrete implementation of the method.


	In TestServlet.java, inject a Greeter as:



@Inject Greeter greeter;





Note, this is injecting the interface, not the implementation.

Resolve the imports.


	Add the following code in the processRequest method:



String greet = request.getParameter("greet");
if (greet != null) {
        Customer customer = bean.getCustomers().get(Integer.parseInt(greet));
        out.println(greeter.greet(customer) + "<br><br>");
}





For convenience, this code was added right before the list of customers is printed.

This code reads a parameter “greet” from the URL, uses its value to extract the customer from the database, and invokes the injected Greeter interface on it. Behind the scene, the CDI runtime looks for an implementation of this interface, finds NormalGreeter, and injects it.

The default scope of the bean is @Dependent and is injected directly. For non-default scopes, a proxy to the bean is injected. The actual bean instance is injected at the runtime after the scope and context is determined correctly.


	Access the page “http://localhost:8080/JavaEE6SampleApp/TestServlet?greet=0” in a browser to see the output as shown. Note, the value of the parameter is not the customer identifier, its the order of customer in the list returned by the database.



The output from the recently added statement is highlighted with a red circle.

Lets add an alternative implementation of Greeter that greets customers based upon their credit limit.


	Right-click on the project, select “New”, “Java Class...”, give the name as “PromotionalGreeter”. Change the implementation to:



public class PromotionalGreeter extends NormalGreeter {

    @Override
    public String greet(Customer customer) {
        String greeting = super.greet(customer);

        if (customer.getCreditLimit() >= 100000)
            return "You are super, thank you very much! " + greeting;

        if (customer.getCreditLimit() >= 50000)
            return "Thank you very much! " + greeting;

        if (customer.getCreditLimit() >= 25000)
            return "Thank you! " + greeting;

        return greeting;
    }
}





This method returns a different greeting method based upon the credit limit. Notice, this class is extending NormalGreeter class and so now the Greeter interface has two implementations in the application.

Resolve the imports. As soon as you save this file, the NetBeans IDE tries to deploy the project but fails with the following error:

Error occurred during deployment: Exception while loading the app : WELD-001409 Ambiguous dependencies for type [Greeter] with qualifiers [@Default] at injection point [[field] @Inject org.glassfish.samples.TestServlet.greeter]. Possible dependencies [[Managed Bean [class org.glassfish.samples.PromotionalGreeter] with qualifiers [@Any @Default], Managed Bean [class org.glassfish.samples.NormalGreeter] with qualifiers [@Any @Default]]].

The error message clearly explains that the Greeter interface has two implementations, both with the default set of qualifiers. The CDI runtime finds both the implementations equally capable for injection and gives an error message explaining the “ambiguous dependencies”.

Lets resolve this by adding a qualifier on one of the implementations.


	Add @Promotion as a class-level annotation on PromotionalGreeter.java. Click on the yellow bulb and take the suggestion to create the Qualifier.



This generates the boilerplate code required for the @Promotion qualifier as:

@Qualifier
@Retention(RUNTIME)
@Target({METHOD, FIELD, PARAMETER, TYPE})
public @interface Promotion {
}





As you can see, the CDI qualifier is a Java annotation, that itself is annotated with the @javax.inject.Qualifier meta-annotation.

The project gets successfully deployed after this file is saved. This happens correctly now because one of the implementations of the Greeter interface (PromotionalGreeter) is more qualified than the other (NormalGreeter) and so the default implementation (NormalGreeter) can be injected without any ambiguities.

Refreshing the page “http://localhost:8080/JavaEE6SampleApp/TestServlet?greet=1” shows the same the output as earlier.


	Change the injection of Greeter to:



@Inject @Promotion Greeter greeter;





Save the file, refreshing the page “http://localhost:8080/JavaEE6SampleApp/TestServlet?greet=0” displays the output as shown.

The updated greeting message shows that the PromotionalGreeter is injected instead of the default one (NormalGreeter). The updated greeting is highlighted with a red circle.

Accessing “http://localhost:8080/JavaEE6SampleApp/TestServlet?greet=6” shows a different greeting message, based upon the credit limit of the customer, as shown.

The CDI qualifiers ensures that there is no direct dependency on any (possibly many) implementations of the interface.
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17. CDIのインタセプターを用いた横断的関心毎の実装

The Interceptors do what they say – they intercept on invocation and lifecycle events on an associated target class. They are used to implement cross-cutting concerns like logging and auditing. The Interceptors specification is extracted from the EJB specification into a new specification so that they can more generically applied to a broader set of specifications.

The CDI specification enhances the basic functionality by providing an annotation-based approach to binding interceptors to beans. The target class may specify multiple interceptors thus forming a chain of interceptors.

This section will explain how to add an interceptor that intercepts all the business method invocations and logs them.


	Right-click on the project, select “New”, “Other...”, “Contexts and Dependency Injection”, “Interceptor Binding Type” as shown.



Click on “Next>”.


[image: _images/17-create-interceptor.png]



	Give the class name as “Logging” and choose the package name as “org.glassfish.samples”, and click on “Finish”.



This defines the interceptor binding type which is specified on the target class. This binding can have multiple implementations which can be enabled or disabled at deployment using beans.xml.

The generated binding consists of the following code:

@Inherited
@InterceptorBinding
@Retention(RUNTIME)
@Target({METHOD, TYPE})
public @interface Logging {
}






	Implement (or bind) the interceptor by creating a POJO class and naming it “LoggingInterceptor”. Change the class definition to:



@Interceptor
@Logging
public class LoggingInterceptor {

    @AroundInvoke
    public Object intercept(InvocationContext context) throws Exception {
        System.out.println("BEFORE: " + context.getMethod());
        Object result = context.proceed();
        System.out.println("AFTER: " + context.getMethod());

        return result;
    }
}





Resolve the imports.

Notice the following points in the code:



	This class has the @Logging annotation which is the binding type generated earlier.

	It has the @Interceptor annotation marking this class to be an interceptor implementation.

	The @AroundInvoke annotation defines the method that will intercept the business method invocation on the target class and require the signature as shown in the code. An interceptor implementation cannot have more than one @AroundInvoke method.

	The InvocationContext parameter provides information about the intercepted invocation and provide operations to control the behavior of the chain invocation.

	This method prints a log message, with the name of the business method being invoked, before and after the business method execution.







	The interceptors may be specified on the target class using the @Interceptors annotation which suffers from stronger coupling to the target class and not able to change the ordering globally. The recommended way to enable interceptors is by specifying them in beans.xml.



Add the following fragment to beans.xml to enable the interceptor:

<interceptors>
    <class>org.glassfish.samples.LoggingInterceptor</class>
</interceptors>






	The interceptors may be specified at a class- or a method-level. Lets intercept all invocations of the getCustomers2 method in CustomerSessionBean.java. This can be done by adding the following annotation right above the method:



@Logging

This is the same binding type that we created earlier.


	Access the URL  “http://localhost:8080/JavaEE6SampleApp/TestServlet” in a browser which invokes CustomerSessionBean.getCustomers2 method and displays the output as shown. This is very similar output as we’ve seen earlier.




[image: _images/17-test-servlet.png]


The interesting part is shown in the GlassFish log as shown:

It shows “BEFORE” and “AFTER” string along with the business method name and return type. These statements are printed from the interceptor implementation.
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18. CDIのイベントを利用したオブザーバーパターンの実装

The CDI events follows the Observer pattern. Event producers raise events that are consumed by observers. The observers can optionally specify a combination of “selectors” using Qualifiers. The event object can carry state from producer to consumer. Also the observers can be notified immediately, or wait until the end of the current transaction.

This section will explain how to produce/observe a CDI event. The TestServlet will produce an event if a new customer is added to the database. The CacheSingletonBean will observe the event and refresh the cache out of schedule.


	Right-click on the project, select “New”, “Java Class...”, and give the name as “NewCustomerAdded”. Add the following code to this generated class:



private int id;

public NewCustomerAdded(int id) {
    this.id = id;
}

public int getId() {
    return id;
}





This id field is used to communicate the customer identifier that is added to the database. Alternatively, it can also pass the complete Customer object and then CacheSingletonBean can update the cache without querying the database.


	Inject an event in the “TestServlet” as:



@Inject Event<NewCustomerAdded> newCustomerEvent;





Resolve the imports by choosing the class  javax.enterprise.event.Event as shown. Note, this is not the default value.


	In the TestServlet.processRequest method, add the following code fragment:



newCustomerEvent.fire(new NewCustomerAdded(Integer.parseInt(id)));





at the end of the if block that adds a new customer to the database. The customer identifier is passed as the event state. The if block’s updated fragment looks like:

     out.println("<h2>Customer with '" + Integer.parseInt(id) + "' id added.</h2>");
     newCustomerEvent.fire(new NewCustomerAdded(Integer.parseInt(id)));
}





The newly added code is highlighted in bold.


	Add the following method in the CacheSingletonBean.java:



public void onAdd(@Observes NewCustomerAdded event) {
    System.out.println("Processing the event: " + event.getId());
    preFetchCustomers();
}





This method listens for the NewCustomerAdded event published from any producer, TestServlet in our case.


	Accessing the URL “http://localhost:8080/JavaEE6SampleApp/TestServlet?add=6” in a browser, adds a new customer to the database, and displays the output as shown.



This confirms that the customer is added to the database.

The interesting part is shown in the GlassFish server log as:

INFO: Processing the event: 6





This shows that the event was produced by TestServlet and observed/consumed by CacheSingletonBean.
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19. まとめ

This hands-on lab created a typical 3-tier Java EE 6 application using Java Persistence API (JPA), Servlet, Enterprise JavaBeans (EJB), JavaServer Faces (JSF), Java API for RESTful Web Services (JAX-RS), Contexts and Dependency Injection (CDI), and Bean Validation. It also explained how typical design patterns required in a web application can be easily implemented using these technologies.
Hopefully this has raised your interest enough in trying out Java EE 6 applications using GlassFish and NetBeans.

Send us feedback at users@glassfish.java.net.
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20. トラブルシューティング


	The project is getting deployed to GlassFish every time a file is saved. How can I disable/enable that feature ?



This feature can be enabled/disable per project basis from the Properties window. Right-click on the project, select “Properties”, choose “Run” categories and select/unselect the checkbox “Deploy on Save” to enable/disable this feature.


[image: _images/20-run.png]



	How can I show the SQL queries issued to the database ?



In NetBeans IDE, expand “Configuration Files”, edit “persistence.xml” and replace:

<properties/>





with

<properties>
    <property name="eclipselink.logging.level" value="FINE" />
</properties>






	How can I start/stop/restart GlassFish from within the IDE ?



In the “Services” tab, right-click on “GlassFish Server 3.1”. All the commands to start, stop, and restart are available from the pop-up menu. The server log can be viewed by clicking on “View Server Log” and web-based administration console can be seen by clicking on “View Admin Console”.


[image: _images/20-view-admin.png]



	How to recreate the NetBeans sample database ?





	Find the location of database in “Services” tab of NetBeans, right-clicking on “JavaDB”. The default location is .netbeans-derby in your home directory. Close NetBeans and delete this directory.

	Remove .netbeans directory in your home directory.

	Start NetBeans and the database will be recreated and new records will deployed into Sample database.







	I accidentally closed the GlassFish output log window. How do I bring it back ?



In “Services” tab of NetBeans, expand “Servers”, choose the GlassFish node, and select “View Domain Server Log”.


[image: _images/20-view-log.png]



	The method with @Schedule are not printing the output on desired intervals.



The GlassFish output window may be showing the following log message:

keepstate is true and will not create new auto timers during deployment.





This can be fixed if you right-click on the project and select “Deploy”, right-click again now select “Run”.


	The namespace prefix for the composite component is not getting resolved.



This may happen if the namespace prefix was manually specified during the composite component creation. In this case you need to add the following namespace prefix mapping to the .xhtml document:

xmlns:ez="http://java.sun.com/jsf/composite/ezcomp"






	I clicked Cancel when the wizard for specifying the base URL for the RESTful resources showed. How do I generate the class now ?



Right-click on “org.glassfish.samples” package, select “New”, “Java Class...”, specify the name as “ApplicationConfig”. Change the generated source code to:

@javax.ws.rs.ApplicationPath("webresources")
    public class ApplicationConfig extends javax.ws.rs.core.Application {
}






	The database server is not getting started.




	Here are a few items to check for:

	
	In “Services” tab, right-click on “JavaDB” and click on Properties. It shows the location of JavaDB and the directory where the sample database is installed. Make sure both the directories exist.

	Manually start the database by right-clicking on “JavaDB” and selecting “Start Server”.

	Refer to 20.4 if the sample database has no records.
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22. 完成済みアプリケーション

完成済みアプリケーションはNetBeansプロジェクトとしてダウンロードできます。

https://blogs.oracle.com/arungupta/resource/JavaEE6SampleApp-Nov2011.zip

Open the project in NetBeans, browse through the source code, and enjoy!
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