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Servlets
 Server-Side Software

Page 2
						

Objective What is a servlet? Where do servlets fit in? What can servlets do? Why are servlets better than CGI? Servlet Basics

Page 3
						

What is a Servlet? A servlet is a server-side software
 component It dynamically extends the functionality of
 the server Servlets execute on a Java-enabled server They are Java classes that conform to a
 specific interface Servlets can do FTP, Telnet, mail, etc. Servlets provide an framework that
 implements the request/response paradigm.

Page 4
						

Servlet Advantages Capable of running in-process Compiled Crash resistant Cross platform Cross server Durable Dynamically loadable across the network Easily (?) Deployed Extensible Multithreaded Object oriented Protocol independent Secure Written in Java

Page 5
						

Capable of Running In-Process
 capable of running in the same process space as the server
 offers significant advantages over other technologies
 separate processes for every request take longer to set up.
 because a servlet runs in-process, it is loaded only once.
 because the servlet is tightly integrated with the server, it can inform the server of what is happening, which is not possible in CGI.
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Compiled Servlets are compiled
 execute much quicker than scripting languages, that are interpreted.
 Server-side just-in-time and dynamic compilers improve servlet performance dramatically
 Compilation offers the advantages of strong type checking and compile-time error checking.
 As a result servlets are more stable and easier to develop and debug.
 Compiled code is more compact and secure
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Crash-Resistant The JVM does not allow servlets to access
 memory locations which can cause crashes. Compilation assures that objects exist and
 operations are legal. Java propagates exceptions up the call tree so
 that an error eventually is caught by the JVM if not by the program, so the server itself does not crash.

Page 8
						

Cross Platform/Cross Server
 "Write once, run anywhere" is a consequence of Java programs.
 Servlets run in the same manner, regardless of platform
 Servlets can run on every popular Web server in use today.
 There are many third-party add-ons for the few that don't

Page 9
						

Durable Servlets are durable objects, they
 remain in memory until they are specifically unloaded. they need to be instantiated only
 once Servlets can create other durable
 objects

Page 10
						

Dynamically Loadable Servlets can be loaded locally or from
 across the network. multiple copies for different locations are not
 required Dynamic loading means that unused
 servlets do not use resources if they are not used. When is a class loaded?
 It is possible to instruct the server to load servlet(s) at start-up

Page 11
						

Easily Deployed (?) .war files can hold all the files for a
 single web application - Java server pages, servlets, html documents, utility classes, images, etc. Note that there is some skill involved
 in properly laying out files in directories before creating the war file

Page 12
						

Extensible/Multithreaded
 Wealth of third-party support for writing and extending servlets
 Development tools, class libraries and DB drivers are readily available
 Support multithreaded functionality Separate threads within a single
 process are more efficient than creating independent processes

Page 13
						

Object Oriented Servlets capture all the essential
 information and functionality into well-designed classes
 Classes such as requests, responses, sessions, and cookies provide simple access to information and functionality through method calls

Page 14
						

Protocol Independent Commonly used with http
 strong support for http Completely protocol independent Can be used with other protocols
 or even with developer-designed protocols

Page 15
						

Secure Java secures memory from invalid accesses the servlet security manager allows
 enforcement of specific security policy. For example, restrict network and file access
 Servlets can access all information in a client request
 Servlets can positively identify the identity of a client when used with secure protocols. More secure than CGI and other server
 extensions.
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Where do servlets fit? written in Java; gives the many
 advantages of Java But it is a standard extension of
 J2SE javax.servlet javax.servlet.http See http://java.sun.com/j2ee

Page 17
						

What can servlets do? dynamically build and return an HTML file Process user input passed by an html and
 return an appropriate response Administer Bulletin Boards User authentication and security Interact with other resources Allow server to communicate with applet
 via custom protocol forward requests to another server

Page 18
						

Why are servlets better that CGI?
 performance do not need a separate process for
 each request can participate in a DB connection
 pool across multiple requests portability security

Page 19
						

Servlet Basics
 Basic Servlet Structure Servlet lifecycle Servlet reloading
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Basic Structure javax.servlet.GenericServlet javax.servlet.HttpServlet we extend either of these classes we override some method(s)
 usually the service method sometimes the init and destroy
 methods as well as others
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public class SkeletonServlet extends GenericServlet{ public void init( ... ) { // init code here } public void service( ... ) { // service code here } public void destroy( ... ) { // destroy code here }}

Page 22
						

Java-enabled server /container
 The server for the Web must be java enabled. It is sometimes called the servlet container or servlet engine.
 Java-enabled server is often used to denote a servlet-enhanced HTTP server, one that includes a servlet container for running servlets.

Page 23
						

HttpServlet this servlet usually does not
 override the service method rather it overrides the doGet
 and/or doPost methods. The Http servlet service method
 automatically calls the doGet() or doPost() methods when required.
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Servlet Lifecycle load instantiates initializes Wait until a request is received or
 unloaded receive request call service method
 process request and return output call destroy unload servlet

Page 25
						

1) Loading the servlet the server loads the servlets when
 it is first requested by a client, or at startup if configured to do so.
 may be loaded locally or from a remote location

Page 26
						

2) Instantiation the server creates an instance of
 the servlet to service all requests Using multithreads, concurrent
 requests can be serviced by a single servlet instance.
 Exception is the SingleThreadModel

Page 27
						

3) Initialization The server calls the servlet's init
 method This method is guaranteed to finish
 execution before the servlet processes its first request
 If there are multiple servlet instances, this method is called for each of them.

Page 28
						

4) Receive request The server constructs a ServletRequest
 (or HttpRequest) object from the data included in the client's request. It also constructs a ServletResponse (or HttpResponse) object
 These provide methods for getting the request and setting the response
 Note that if no requests are ever made, these objects are not constructed

Page 29
						

5) Service The server calls the servlet’s
 service method (or doGet, doPost), passing the objects just constructed to the method.
 When concurrent requests are received, multiple service methods can run simultaneously (except if SingleThreadModel is used)

Page 30
						

6) Process Request Using a ServletRequest (or HttpRequest)
 object, the servlet processes the request Using a ServletResponse (or
 HttpResponse) object, the servlet formulates a response.
 If the server receives another request for this servlet, the process returns to step 4

Page 31
						

7) Destroy When the server determines that a
 servlet needs to be unloaded, the server allows all service threads to complete or time out.
 It calls the destroy method. The servlet is then eligible for garbage collection. Done to reclaim resources, or when the
 server is being shut down.
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TimeServlet
 //This servlet returns the //time of day at the server.

Page 33
						

TimeServlet
 import javax.servlet.*;import java.io.*;//This servlet returns the time of day at the server. public class TimeServlet extends GenericServlet{ public void service(ServletRequest request,
 ServletResponse response) throws ServletException, IOException { //get a handle to the client output stream java.io.PrintWriter out = response.getWriter(); //print the current time and date to the output stream
 out.println(new java.util.Date()); }}

Page 34
						

Comments This servlet extends GenericServlet GenericServlets are not specific to any
 protocol. GenericServlets are commonly used to
 build network applications that employ custom protocol or some non-Http protocol
 In this example only the service method is overridden.

Page 35
						

SampleServlet/** * Sample Servlet * * This servlet returns "Hello World" and the
 number * of times the servlet has been requested and
 the * date and time of the last request */

Page 36
						

Output from SampleServlet

Page 37
						

SampleServlet imports
 import javax.servlet.*;import javax.servlet.http.*;import java.io.*;import java.util.*;

Page 38
						

imports notes The entire Servlet API is contained
 in two packages: javax.servlet and javax.servlet.http
 You use both of these packages in every Http servlet you write
 Non-HttpServlets do not require javax.servlet.http

Page 39
						

public class SampleServlet extends HttpServlet{
 //number of times servlet requestedint numRequests = 0;
 //date and time of last requestString lastRequest = (new Date()).toString();
 // properties list for above data Properties prop = null;

Page 40
						

SampleServlet class extends HttpServlet every servlet either extends the
 GenericServlet class, the HttpServlet class or implements the Servlet interface (rarely necessary)
 HttpServlet class provides a number of methods that may be overridden. This example will use init(), service(), getServletInfo(), and destroy().

Page 41
						

init method (1)public void init(ServletConfig config)
 throws ServletException{
 super.init( config ); log(“ My init”);
 prop = new Properties();   try { File file = new File("SampleServlet.properties"); if (file.exists()) { FileInputStream fileIn = new FileInputStream(file); prop.load(fileIn); numRequests = Integer.parseInt(
 prop.getProperty("RequestCount", "0")); lastRequest = prop.getProperty("LastRequest", (new Date()).toString()); }

Page 42
						

init method (2) else { // properties file doesn't exist,
 // use default values } } catch (Exception e) { // if unable to read file,
 // use default values } }

Page 43
						

init notes init() is executed when the servlet is first loaded, executing
 exactly once. After instantiation, the servlet resides in memory until it is
 unloaded Only one instance exists For each call to the service method, a new thread is spawned
 to handle multiple requests simultaneously the init method is ideal for initializing shared resources of
 servlet requests, eg. DB or network connections, instance or class variables
 Shared objects should be thread safe actually two init methods in GenericServlet class

Page 44
						

service method public void service(HttpServletRequest request, HttpServletResponse response) throws ServletException, IOException { response.setContentType("text/html"); PrintWriter out = response.getWriter(); out.println("<HTML>"); out.println("<HEAD><TITLE>Sample Servlet</TITLE></HEAD>"); out.println("<BODY>"); out.println("<H1>Hello World!</H1>"); out.println("<P>This servlet has been requested " + numRequests++ + " time(s)."); out.println("<BR>Last requested at " + lastRequest + "."); out.println("</BODY></HTML>"); lastRequest = (new Date()).toString(); //update last request out.close(); //always close the output stream to fluch buffer }

Page 45
						

service notes the server calls the service method
 whenever it has a request for the servlet
 two parameters: HttpServletRequest and HttpServletResponse
 These are object representations of the request and response
 the service method should NEVER catch IOExceptions. They should be handled by the server

Page 46
						

getServletInfo() /** * getServletInfo() allows the server to query this
 servlet for * information regarding its name, version, and brief * description. */ public String getServletInfo() { return "Sample Servlet version 1.0"; }

Page 47
						

getServletInfo notes in GenericServlet class returns a String description of the
 servlet a good idea to override this method the server uses it to provide
 information about the servlet when needed.

Page 48
						

Destroy method public void destroy() { try {  File file = new File("SampleServlet.properties"); FileOutputStream fileOut = new FileOutputStream(file); prop.put("RequestCount", Integer.toString(numRequests)); prop.put("LastRequest", lastRequest); prop.store(fileOut, "SampleServlet Storage File"); } catch (Exception e) { //if there is an error writing to file, ignore it } }

Page 49
						

Destroy notes called when the server unloads the
 servlet called when the server shuts down Better to use a storeData() method
 called from destroy. Also can be called from service
 occasionally but better to use above idea
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