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Unit - 10 

New Features in Servlets 3.0 

 

 Servlet 3.0 has new set of annotations introduced that can be used by developers rather 

than put the data in the configuration file, followed by the enhanced Pluggability and the 

extension support for adding third-party frameworks.  

 The asynchronous execution of processing and the usage for the same. 

 File Upload 

 Deployment Descriptor fragmentation 

 

Ease of Development through Annotations 

 

 The configuration information about a component in a typical web application is expressed 

in an external meta file. The information about web components such as Servlets, Servlet 

Filters are mentioned in the deployment descriptor, which is web.xml. Starting from Servlet 

3.0, it is also possible to specify the meta information about a component in the definition of 

a component itself, through Annotations.  

 It doesn't mean the deployment descriptor is now gone, deployment descriptor in the form 

of web.xml is still there. In fact information specified in the deployment descriptor takes 

precedence over the information specified through Annotations. 

 The Servlet 3.0 specification also provides an option for instructing the Web Container, 

whether the container should process the annotations defined on the web components.  

 The name of the element is metadata-complete and it is a child element of web-app 

element. The metadata-complete element indicates whether the meta-data information 

available in the deployment descriptor is complete.  
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 So, if the value for the metadata-complete element is set to a value of true, then it means 

that the meta information found in the deployment descriptor is complete and eventually 

the annotations defined on the web components will be ignored by the Servlet Container.  

 If the value for metadata-complete is set to false, then it means that the information in the 

deployment descriptor is not complete and web components decorated with annotations, if 

any, should be scanned and processed by the Web Container. 

 The following annotations are applicable starting from Servlet 3.0 specification,  

 @WebServlet 

 @WebServletContextListener 

 @ServletFilter 

 @WebInitParam 
 

1. Web Servlet and WebInitParam Annotation 
 

 We will see the usage of @WebServlet and @WebInitParam using an example. Look at the 

following code, 

SimpleServlet.java  

package net.javabeat.servlet30.newfeatures; 

 

import javax.servlet.annotation.WebInitParam; 

import javax.servlet.annotation.WebServlet; 

 

@WebServlet 

( 

    name = "SimpleServlet",  

    urlPatterns = {"/simple"},  

    initParams = { 

        @WebInitParam(name = "param1", value = "value1"), 

        @WebInitParam(name = "param2", value = "value2")} 

) 

public class SimpleServlet extends GenericServlet { 

 

  public void service(ServletRequest req, ServletResponse res) 

    throws IOException, ServletException 

  { 

PrintWriter out = res.getWriter(); 

    out.println("Hello World!"); 

out.println(getInitParameter("param1")); 

    out.println(getInitParameter("param2")); 

 

  } 

} 

 

 Note that the name of the servlet is SimpleServlet as specified through the name attribute.  

 The attribute urlPatterns defines a set of url-patterns that can be used to invoke the Servlet. 

The Servlet Container after scanning this class will generate the deployment descriptor 

which may look like the following,  
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web.xml  

... 

<servlet> 

    <servlet-name>SimpleServlet</servlet-name> 

    <servlet-class>  

net.javabeat.servlet30.newfeatures.SimpleServlet 

</servlet-class> 

 

    <init-param> 

        <param-name>param1</param-name> 

        <param-value>value1</param-value> 

    </init-param> 

    <init-param> 

        <param-name>param2</param-name> 

        <param-value>value2</param-value> 

    </init-param> 

 

</servlet> 

 

<servlet-mapping> 

    <url-pattern>/simple</url-pattern> 

    <servlet-name>SimpleServlet</servlet-name> 

</servlet-mapping> 

 

... 

2. Filter annotation 

 The @Filter annotation defines a Servlet Filter component for a web application. A filter is 

typically used to intercept a web request for performing any of the pre-processing 

operations well before reaching the actual servlet component. Let us see the definition of a 

filter component using Servlet 3.0 approach,  

SimpleFilter.java  

package net.javabeat.servlet30.newfeatures; 

 

import javax.servlet.annotation.InitParam; 

import javax.servlet.annotation.ServletFilter; 

 

@ServletFilter 

( 

    filterName = "SimpleFilter", 

    urlPatterns = "/simple", 

    initParams =  

        {@InitParam(name = "param1", value = "value1"), 

         @InitParam(name = "param2", value = "value2")} 

) 

public class SimpleFilter implements Filter{ 

 

} 
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 Again, to support backward compatibility, the annotation information in the above class will 

be transformed as information in the deployment descriptor by the Servlet Container and 

the deployment descriptor might look like this,  

web.xml  

... 

 

<filter> 

    <filter-name>SimpleFilter</filter-name> 

    <filter-class> 

      net.javabeat.servlet30.newfeatures.SimpleFilter 

</filter-class> 

  

    <init-param> 

        <param-name>param1</param-name> 

        <param-value>value1</param-value> 

    </init-param> 

 

    <init-param> 

        <param-name>param2</param-name> 

        <param-value>value2</param-value> 

    </init-param>  

</filter> 

 

<filter-mapping> 

    <filter-name>SimpleFilter</filter-name> 

    <url-pattern>/simple</url-pattern> 

<filter-mapping> 

 

... 

3. Servlet Context Listener annotation 
 

 The ServletContextListener is used to receive events whenever the servlet context is created 

and destroyed by the Web Container. Let us see an usage of this annotation,  

SimpleServletContextListener.java  

package net.javabeat.servlet30.newfeatures; 

 

import javax.servlet.ServletContextEvent; 

import javax.servlet.annotation.WebServletContextListener; 

 

@WebServletContextListener() 

public class SimpleServletContextListener implements 

ServletContextListener{ 

    public void contextInitialized(ServletContextEvent event) 

{ 

    } 

 public void contextDestroyed(ServletContextEvent event) 

{ 

    } 

} 
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 The deployment descriptor in this case would be,  

web.xml  

<web-app> 

 

    <listener> 

        <listener-class> 

           

net.javabeat.servlet30.newfeatures.SimpleServletCon

textListener 

    </listener-class> 

    </listener> 

 

</web-app> 

 

Asynchronous processing in Servlet 3.0 

 
 In a web application workflow, the client that initiates the request will be received by the 

Web Container and it is the responsibility of the Web Container to initiate the Servlet object 

by passing in the request and the response objects by calling in any of the request objects.  

 Assume that the implementation code that tries to access external system, example a 

Database or a legacy system using JDBC or the API's is taking considerable amount of time 

for the execution to happen. In a normal environment the thread will get blocked and it will 

be made to wait until the data from the external system is available.  

 To avoid this waiting time or the block time, Servlet 3.0 adds support for asynchronous 

processing of request. The request can be made to put into asynchronous mode by calling 

the method ServletRequest.startAsync() that returns a AsyncContext object.  

public AsyncContext startAsync(ServletRequest req, ServletResponse res) 

 This method puts the request into asynchronous mode and initializes it’s AsyncContext with 

the given request and response objects. 

 It is also possible to specify the timeout duration by calling the 

ServletRequest.setAsyncTimeout() method. In this case, the response can be committed via 

two means, one is to call the complete() method that is defined on the AsyncContext object 

and the other way is when the timeout duration that is originally set on the request object 

has expired.  

 It is also possible to add asynchronous listeners to the request object to receive notifications 

whether the asynchronous operation is completed or the timeout has happened. The 

following code does the same,  
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SimpleAsyncListener.java  

package net.javabeat.servlet30.newfeatures; 

 

import java.io.IOException; 

 

import javax.servlet.AsyncEvent; 

import javax.servlet.AsyncListener; 

import javax.servlet.ServletRequest; 

 

public class SimpleAsyncListener implements AsyncListener{ 

 

    public void onComplete(AsyncEvent event)  

throws IOException  

{ 

 

    } 

 

    public void onTimeout(AsyncEvent event) throws IOException  

{ 

 

    } 

} 

 
 To add this listener to the request object, use the following piece of code,  

 

request.addAsyncListener(new SimpleAsyncListener()); 

 

 The same is reflected in the Web Servlet and the Servlet Filter annotations through the 

asyncSupported and asyncTimeout attributes,  

SimpleServlet.java  

package net.javabeat.servlet30.newfeatures; 

 

import javax.servlet.annotation.InitParam; 

import javax.servlet.annotation.WebServlet; 

 

@WebServlet( 

    name = "SimpleServlet",  

    urlPatterns = {"/simple"},  

    initParams = { 

        @InitParam(name = "param1", value = "value1"), 

        @InitParam(name = "param2", value = "value2")}, 

    asyncSupported = true, 

    asyncTimeout = 3000 

) 

public class SimpleServlet { 

 

} 
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Modularization of web.xml 

 
 The annotations make the web.xml deployment descriptor optional, However web.xml can 

be used to override the configuration values defined by the annotations. Currently before 

Servlet 3.0 specification web.xml is a big fat file with all the configuration for entire 

application. However Servlet 3.0 introduces notion of deployment descriptor fragments. The 

web.xml can be divided into parts called fragments and bundled in jar file. The fragments 

must be located into META-INF directory of the jar file.  

 A web fragment is a logical partitioning of the web application in such a way that the 

frameworks being used within the web application can define all the artifacts without asking 

developers to edit or add information in the web.xml. It can include almost all the same 

elements that the web.xml descriptor uses. However the top level element for the 

descriptor MUST be web-fragment and the corresponding descriptor file MUST be called 

web-fragment.xml  

 

File upload 

 

 Up to now Servlet API did not provide any built in support for handling file upload. we used 

various open source libraries like Commons file upload and COS multipart parser. However 

supporting file upload is so common requirement for any web application that Servlet 3.0 

Specification supports it out of the box.  

 Web container itself can parse the multipart request and make mime attachments available 

through HttpServletRequest object.  

 Two new methods have been introduced to HttpServletRequest interface  

public Collection<Part> getParts() 

public Part getPart(String name). 

 Each part provides access to the headers, content type related with it and also the content 

via the getInputStream method.  

 The HTML form must specify multipart/form-data as encoding type and Servlet should be 

either annotated with @MultiPartConfig or configured with element in deployment 

descriptor.  

 Servlets 3.0 API provides support for file uploading with new API related to Part. Method 

getPart() of HttpServletRequest provides access to multipart data sent from html form. 

 The following .jsp and Servlet show how to save a file uploaded from client on the server 

with the filename given by the user.  
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upload.jsp 

<html xmlns="http://www.w3.org/1999/xhtml"> 
<head> 
    <title>Upload File</title> 
</head> 
<body> 
    <form action="upload" method="post" enctype="multipart/form-data"> 
        <table> 
            <tr> 
                <td>Select File : </td> 
                <td><input  name="file" type="file"/> </td> 
            </tr> 
            <tr> 
                <td>Enter Filename : </td> 
                <td><input type="text" name="photoname" size="20"/> </td> 
            </tr> 
        </table> 
        <p/> 
        <input type="submit" value="Upload File"/> 
    </form> 
 </body> 
</html> 

UploadServlet.java 

 This servlet needs no entries in web.xml as it uses annotations to declare itself as servelt 

with a url pattern. One of the new features of Servlets 3.0 is to use annotations to declare 

Servelts, Filters and Listeners with annotations with no entries in web.xml (and infact no 

web.xml at all).  

 

package servlets; 
 
import java.io.FileOutputStream; 
import java.io.IOException; 
import java.io.InputStream; 
import java.io.PrintWriter; 
import java.util.Scanner; 
import javax.servlet.ServletException; 
import javax.servlet.annotation.MultipartConfig; 
import javax.servlet.annotation.WebServlet; 
import javax.servlet.http.HttpServlet; 
import javax.servlet.http.HttpServletRequest; 
import javax.servlet.http.HttpServletResponse; 
import javax.servlet.http.Part; 
 
@WebServlet(name="UploadServlet", urlPatterns={"/upload"})      
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// specify urlPattern for servlet 
@MultipartConfig   // specifies servlet takes multipart/form-data 
public class UploadServlet extends HttpServlet { 
    
    protected void doPost(HttpServletRequest request,  

HttpServletResponse response) 
    throws ServletException, IOException { 
        response.setContentType("text/html;charset=UTF-8"); 
        PrintWriter out = response.getWriter(); 
        try { 
            // get access to file that is uploaded from client 
            Part p1 = request.getPart("file"); 
            InputStream is = p1.getInputStream(); 
 
            // read filename which is sent as a part 
            Part p2  = request.getPart("photoname"); 
            Scanner s = new Scanner(p2.getInputStream()); 
            String filename = s.nextLine();    // read filename from stream 
 
            // get filename to use on the server 
            String outputfile = this.getServletContext().getRealPath(filename);   

// get path on the server 
            FileOutputStream os = new FileOutputStream (outputfile); 
             
            // write bytes taken from uploaded file to target file 
            int ch = is.read(); 
            while (ch != -1) { 
                 os.write(ch); 
                 ch = is.read(); 
            } 
            os.close(); 
            out.println("<h3>File uploaded successfully!</h3>"); 
        } 
        catch(Exception ex) { 
           out.println("Exception -->" + ex.getMessage()); 
        } 
        finally {  
            out.close(); 
        } 
    } // end of doPost() 
 } // end of UploadServlet 

 

 Enter the url like this. 

http://localhost:8080/MyApp/upload.jsp 

 

 Select a file using Choose File button, which is displayed for File control. Enter a filename 

that you want to use to save the file on the server. Click on Upload File button to invoke 
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servlet that saves the content of the file on the server. In this application the location where 

file is saved is main directory of your application in our example it is MyApp directory. 

 

Internationalization 

 

 Clients may optionally indicate to a Web server what language they would prefer the 

response be given in. This information can be communicated from the client using the 

Accept-Language header along with other mechanisms described in the HTTP/1.1 

specification.  

 The following methods are provided in the ServletRequest interface to determine the 

preferred locale of the sender: 

 getLocale 

 getLocales 

 The getLocale method will return the preferred locale for which the client wants to accept 

content.  

 The getLocales method will return an Enumeration of Locale objects indicating, in decreasing 

order starting with the preferred locale, the locales that are acceptable to the client. 

 If no preferred locale is specified by the client, the locale returned by the getLocale method 

must be the default locale for the servlet container and the getLocales method must contain 

an enumeration of a single Locale element of the default locale. 

 Servlets should set the locale and the character encoding of a response. The locale is set 

using the ServletResponse.setLocale method.  

 The method can be called repeatedly; but calls made after the response is committed have 

no effect. If the servlet does not set the locale before the page is committed, the container’s 

default locale is used to determine the response’s locale, but no specification is made for the 

communication with a client, such as Content-Language header in the case of HTTP. 

 If the element does not exist or does not provide a mapping, setLocale uses a container 

dependent mapping. The setCharacterEncoding, setContentType, and setLocale methods 

can be called repeatedly to change the character encoding. Calls made after the servlet 

response’s getWriter method has been called or after the response is committed have no 

effect on the character encoding. Calls to setContentType set the character encoding only if 

the given content type string provides a value for the charset attribute. Calls to setLocale set 

the character encoding only if neither setCharacterEncoding nor setContentType has set the 

character encoding before. 

 If the servlet does not specify a character encoding before the getWriter method of the 

ServletResponse interface is called or the response is committed, the default ISO-8859-1 is 

used. 

 Containers must communicate the locale and the character encoding used for the servlet 

response’s writer to the client if the protocol in use provides a way for doing so. In the case 
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of HTTP, the locale is communicated via the Content-Language header, the character 

encoding as part of the Content-Type header for text media types. Note that the character 

encoding cannot be communicated via HTTP headers if the servlet does not specify a 

content type; however, it is still used to encode text written via the servlet response’s 

writer. 

 


