Servlet Interview Questions
	Q:
	Explain the life cycle methods of a Servlet.

	A:
	The javax.servlet.Servlet interface defines the three methods known as life-cycle method.
public void init(ServletConfig config) throws ServletException
public void service( ServletRequest req, ServletResponse res) throws ServletException, IOException
public void destroy()
First the servlet is constructed, then initialized wih the init() method.
Any request from client are handled initially by the service() method before delegating to the doXxx() methods in the case of HttpServlet.

The servlet is removed from service, destroyed with the destroy() methid, then garbaged collected and finalized.


	Q:
	What is the difference between the getRequestDispatcher(String path) method of javax.servlet.ServletRequest interface and javax.servlet.ServletContext interface?

	A:
	The getRequestDispatcher(String path) method of javax.servlet.ServletRequest interface accepts parameter the path to the resource to be included or forwarded to, which can be relative to the request of the calling servlet. If the path begins with a "/" it is interpreted as relative to the current context root.

The getRequestDispatcher(String path) method of javax.servlet.ServletContext interface cannot accepts relative paths. All path must sart with a "/" and are interpreted as relative to curent context root.


	Q:
	Explain the directory structure of a web application.

	A:
	The directory structure of a web application consists of two parts. 
A private directory called WEB-INF
A public resource directory which contains public resource folder.

WEB-INF folder consists of 
1. web.xml
2. classes directory
3. lib directory


	Q:
	What are the common mechanisms used for session tracking?

	A:
	Cookies
SSL sessions
URL- rewriting


	Q:
	Explain ServletContext.

	A:
	ServletContext interface is a window for a servlet to view it's environment. A servlet can use this interface to get information such as initialization parameters for the web applicationor servlet container's version. Every web application has one and only one ServletContext and is accessible to all active resource of that application.


	Q:
	What is preinitialization of a servlet?

	A:
	A container doesnot initialize the servlets ass soon as it starts up, it initializes a servlet when it receives a request for that servlet first time. This is called lazy loading. The servlet specification defines the <load-on-startup> element, which can be specified in the deployment descriptor to make the servlet container load and initialize the servlet as soon as it starts up. The process of loading a servlet before any request comes in is called preloading or preinitializing a servlet.


	Q:
	What is the difference between Difference between doGet() and doPost()?

	A:
	A doGet() method is limited with 2k of data to be sent, and doPost() method doesn't have this limitation. A request string for doGet() looks like the following: 
http://www.allapplabs.com/svt1?p1=v1&p2=v2&...&pN=vN
doPost() method call doesn't need a long text tail after a servlet name in a request. All parameters are stored in a request itself, not in a request string, and it's impossible to guess the data transmitted to a servlet only looking at a request string.


	Q:
	What is the difference between HttpServlet and GenericServlet?

	A:
	A GenericServlet has a service() method aimed to handle requests. HttpServlet extends GenericServlet and adds support for doGet(), doPost(), doHead() methods (HTTP 1.0) plus doPut(), doOptions(), doDelete(), doTrace() methods (HTTP 1.1). 
Both these classes are abstract.


	Q:
	What is the difference between ServletContext and ServletConfig?

	A:
	ServletContext: Defines a set of methods that a servlet uses to communicate with its servlet container, for example, to get the MIME type of a file, dispatch requests, or write to a log file.The ServletContext object is contained within the ServletConfig object, which the Web server provides the servlet when the servlet is initialized 

ServletConfig: The object created after a servlet is instantiated and its default constructor is read. It is created to pass initialization information to the servlet. 


Java Interview Questions

	Q:
	What is the difference between an Interface and an Abstract class? 

	A:
	An abstract class can have instance methods that implement a default behavior. An Interface can only declare constants and instance methods, but cannot implement default behavior and all methods are implicitly abstract. An interface has all public members and no implementation. An abstract class is a class which may have the usual flavors of class members (private, protected, etc.), but has some abstract methods.
. 


	Q:
	What is the purpose of garbage collection in Java, and when is it used?

	A:
	The purpose of garbage collection is to identify and discard objects that are no longer needed by a program so that their resources can be reclaimed and reused. A Java object is subject to garbage collection when it becomes unreachable to the program in which it is used. 


	Q:
	Describe synchronization in respect to multithreading.

	A:
	With respect to multithreading, synchronization is the capability to control the access of multiple threads to shared resources. Without synchonization, it is possible for one thread to modify a shared variable while another thread is in the process of using or updating same shared variable. This usually leads to significant errors.  


	Q:
	Explain different way of using thread? 

	A:
	The thread could be implemented by using runnable interface or by inheriting from the Thread class. The former is more advantageous, 'cause when you are going for multiple inheritance..the only interface can help.


	Q:
	What are pass by reference and passby value? 

	A:
	Pass By Reference means the passing the address itself rather than passing the value. Passby Value means passing a copy of the value to be passed. 


	Q:
	What is HashMap and Map?

	A:
	Map is Interface and Hashmap is class that implements that.


	Q:
	Difference between HashMap and HashTable?

	A:
	The HashMap class is roughly equivalent to Hashtable, except that it is unsynchronized and permits nulls. (HashMap allows null values as key and value whereas Hashtable doesnt allow). HashMap does not guarantee that the order of the map will remain constant over time. HashMap is non synchronized and Hashtable is synchronized. 


	Q:
	Difference between Vector and ArrayList?

	A:
	Vector is synchronized whereas arraylist is not.


	Q:
	Difference between Swing and Awt?

	A:
	AWT are heavy-weight componenets. Swings are light-weight components. Hence swing works faster than AWT.


	Q:
	What is the difference between a constructor and a method? 

	A:
	A constructor is a member function of a class that is used to create objects of that class. It has the same name as the class itself, has no return type, and is invoked using the new operator.
A method is an ordinary member function of a class. It has its own name, a return type (which may be void), and is invoked using the dot operator.


	Q:
	What is an Iterators?

	A:
	Some of the collection classes provide traversal of their contents via a java.util.Iterator interface. This interface allows you to walk a collection of objects, operating on each object in turn. Remember when using Iterators that they contain a snapshot of the collection at the time the Iterator was obtained; generally it is not advisable to modify the collection itself while traversing an Iterator.


	Q:
	State the significance of public, private, protected, default modifiers both singly and in combination and state the effect of package relationships on declared items qualified by these modifiers.

	A:
	public : Public class is visible in other packages, field is visible everywhere (class must be public too)
private : Private variables or methods may be used only by an instance of the same class that declares the variable or method, A private feature may only be accessed by the class that owns the feature.
protected : Is available to all classes in the same package and also available to all subclasses of the class that owns the protected feature.This access is provided even to subclasses that reside in a different package from the class that owns the protected feature.
default :What you get by default ie, without any access modifier (ie, public private or protected).It means that it is visible to all within a particular package.


	Q:
	What is an abstract class?

	A:
	Abstract class must be extended/subclassed (to be useful). It serves as a template. A class that is abstract may not be instantiated (ie, you may not call its constructor), abstract class may contain static data. Any class with an abstract method is automatically abstract itself, and must be declared as such.
A class may be declared abstract even if it has no abstract methods. This prevents it from being instantiated.


	Q:
	What is static in java?

	A:
	Static means one per class, not one for each object no matter how many instance of a class might exist. This means that you can use them without creating an instance of a class.Static methods are implicitly final, because overriding is done based on the type of the object, and static methods are attached to a class, not an object. A static method in a superclass can be shadowed by another static method in a subclass, as long as the original method was not declared final. However, you can't override a static method with a nonstatic method. In other words, you can't change a static method into an instance method in a subclass.


	Q:
	What is final?

	A:
	A final class can't be extended ie., final class may not be subclassed. A final method can't be overridden when its class is inherited. You can't change value of a final variable (is a constant).

	Q:
	What if the main method is declared as private?

	A:
	The program compiles properly but at runtime it will give "Main method not public." message.


	Q:
	What if the static modifier is removed from the signature of the main method?

	A:
	Program compiles. But at runtime throws an error "NoSuchMethodError". 


	Q:
	What if I write static public void instead of public static void?

	A:
	Program compiles and runs properly. 


	Q:
	What if I do not provide the String array as the argument to the method?

	A:
	Program compiles but throws a runtime error "NoSuchMethodError". 


	Q:
	What is the first argument of the String array in main method?

	A:
	The String array is empty. It does not have any element. This is unlike C/C++ where the first element by default is the program name.


	Q:
	If I do not provide any arguments on the command line, then the String array of Main method will be empty of null?

	A:
	It is empty. But not null.


	Q:
	How can one prove that the array is not null but empty?

	A:
	Print args.length. It will print 0. That means it is empty. But if it would have been null then it would have thrown a NullPointerException on attempting to print args.length.


	Q:
	What environment variables do I need to set on my machine in order to be able to run Java programs?

	A:
	CLASSPATH and PATH are the two variables.


	Q:
	Can an application have multiple classes having main method?

	A:
	Yes it is possible. While starting the application we mention the class name to be run. The JVM will look for the Main method only in the class whose name you have mentioned. Hence there is not conflict amongst the multiple classes having main method.


	Q:
	Can I have multiple main methods in the same class?

	A:
	No the program fails to compile. The compiler says that the main method is already defined in the class.


	Q:
	Do I need to import java.lang package any time? Why ?

	A:
	No. It is by default loaded internally by the JVM.


	Q:
	Can I import same package/class twice? Will the JVM load the package twice at runtime?

	A:
	One can import the same package or same class multiple times. Neither compiler nor JVM complains abt it. And the JVM will internally load the class only once no matter how many times you import the same class.


	Q:
	What are Checked and UnChecked Exception?

	A:
	A checked exception is some subclass of Exception (or Exception itself), excluding class RuntimeException and its subclasses.
Making an exception checked forces client programmers to deal with the possibility that the exception will be thrown. eg, IOException thrown by java.io.FileInputStream's read() method·
Unchecked exceptions are RuntimeException and any of its subclasses. Class Error and its subclasses also are unchecked. With an unchecked exception, however, the compiler doesn't force client programmers either to catch the
exception or declare it in a throws clause. In fact, client programmers may not even know that the exception could be thrown. eg, StringIndexOutOfBoundsException thrown by String's charAt() method· Checked exceptions must be caught at compile time. Runtime exceptions do not need to be. Errors often cannot be.


	Q:
	What is Overriding?

	A:
	When a class defines a method using the same name, return type, and arguments as a method in its superclass, the method in the class overrides the method in the superclass.
When the method is invoked for an object of the class, it is the new definition of the method that is called, and not the method definition from superclass. Methods may be overridden to be more public, not more private. 


	Q:
	What are different types of inner classes?

	A:
	Nested top-level classes, Member classes, Local classes, Anonymous classes
Nested top-level classes- If you declare a class within a class and specify the static modifier, the compiler treats the class just like any other top-level class.
Any class outside the declaring class accesses the nested class with the declaring class name acting similarly to a package. eg, outer.inner. Top-level inner classes implicitly have access only to static variables.There can also be inner interfaces. All of these are of the nested top-level variety.

Member classes - Member inner classes are just like other member methods and member variables and access to the member class is restricted, just like methods and variables. This means a public member class acts similarly to a nested top-level class. The primary difference between member classes and nested top-level classes is that member classes have access to the specific instance of the enclosing class.

Local classes - Local classes are like local variables, specific to a block of code. Their visibility is only within the block of their declaration. In order for the class to be useful beyond the declaration block, it would need to implement a
more publicly available interface.Because local classes are not members, the modifiers public, protected, private, and static are not usable.

Anonymous classes - Anonymous inner classes extend local inner classes one level further. As anonymous classes have no name, you cannot provide a constructor.


	Q:
	Are the imports checked for validity at compile time? e.g. will the code containing an import such as java.lang.ABCD compile?

	A:
	Yes the imports are checked for the semantic validity at compile time. The code containing above line of import will not compile. It will throw an error saying,can not resolve symbol
symbol : class ABCD
location: package io
import java.io.ABCD; 


	Q:
	Does importing a package imports the subpackages as well? e.g. Does importing com.MyTest.* also import com.MyTest.UnitTests.*?

	A:
	No you will have to import the subpackages explicitly. Importing com.MyTest.* will import classes in the package MyTest only. It will not import any class in any of it's subpackage.


	Q:
	What is the difference between declaring a variable and defining a variable?

	A:
	In declaration we just mention the type of the variable and it's name. We do not initialize it. But defining means declaration + initialization.
e.g String s; is just a declaration while String s = new String ("abcd"); Or String s = "abcd"; are both definitions.


	Q:
	What is the default value of an object reference declared as an instance variable?

	A:
	null unless we define it explicitly.


	Q:
	Can a top level class be private or protected?

	A:
	No. A top level class can not be private or protected. It can have either "public" or no modifier. If it does not have a modifier it is supposed to have a default access.If a top level class is declared as private the compiler will complain that the "modifier private is not allowed here". This means that a top level class can not be private. Same is the case with protected.


	Q:
	What type of parameter passing does Java support?

	A:
	In Java the arguments are always passed by value .


	Q:
	Primitive data types are passed by reference or pass by value?

	A:
	Primitive data types are passed by value.


	Q:
	Objects are passed by value or by reference?

	A:
	Java only supports pass by value. With objects, the object reference itself is passed by value and so both the original reference and parameter copy both refer to the same object .


	Q:
	What is serialization?

	A:
	Serialization is a mechanism by which you can save the state of an object by converting it to a byte stream.


	Q:
	How do I serialize an object to a file?

	A:
	The class whose instances are to be serialized should implement an interface Serializable. Then you pass the instance to the ObjectOutputStream which is connected to a fileoutputstream. This will save the object to a file.


	Q:
	Which methods of Serializable interface should I implement?

	A:
	The serializable interface is an empty interface, it does not contain any methods. So we do not implement any methods.


	Q:
	How can I customize the seralization process? i.e. how can one have a control over the serialization process?

	A:
	Yes it is possible to have control over serialization process. The class should implement Externalizable interface. This interface contains two methods namely readExternal and writeExternal. You should implement these methods and write the logic for customizing the serialization process.


	Q:
	What is the common usage of serialization?

	A:
	Whenever an object is to be sent over the network, objects need to be serialized. Moreover if the state of an object is to be saved, objects need to be serilazed.


	Q:
	What is Externalizable interface?

	A:
	Externalizable is an interface which contains two methods readExternal and writeExternal. These methods give you a control over the serialization mechanism. Thus if your class implements this interface, you can customize the serialization process by implementing these methods.


	Q:
	What happens to the object references included in the object?

	A:
	The serialization mechanism generates an object graph for serialization. Thus it determines whether the included object references are serializable or not. This is a recursive process. Thus when an object is serialized, all the included objects are also serialized alongwith the original obect.


	Q:
	What one should take care of while serializing the object?

	A:
	One should make sure that all the included objects are also serializable. If any of the objects is not serializable then it throws a NotSerializableException.


	Q:
	What happens to the static fields of a class during serialization? Are these fields serialized as a part of each serialized object?

	A:
	Yes the static fields do get serialized. If the static field is an object then it must have implemented Serializable interface. The static fields are serialized as a part of every object. But the commonness of the static fields across all the instances is maintained even after serialization.

	Q:
	Does Java provide any construct to find out the size of an object?

	A:
	No there is not sizeof operator in Java. So there is not direct way to determine the size of an object directly in Java.


	Q:
	Does importing a package imports the subpackages as well? e.g. Does importing com.MyTest.* also import com.MyTest.UnitTests.*?

	A:
	Read the system time just before the method is invoked and immediately after method returns. Take the time difference, which will give you the time taken by a method for execution. 

To put it in code...
long start = System.currentTimeMillis ();
method ();
long end = System.currentTimeMillis ();
System.out.println ("Time taken for execution is " + (end - start));
Remember that if the time taken for execution is too small, it might show that it is taking zero milliseconds for execution. Try it on a method which is big enough, in the sense the one which is doing considerable amout of processing.


	Q:
	What are wrapper classes?

	A:
	Java provides specialized classes corresponding to each of the primitive data types. These are called wrapper classes. They are e.g. Integer, Character, Double etc.


	Q:
	Why do we need wrapper classes?

	A:
	It is sometimes easier to deal with primitives as objects. Moreover most of the collection classes store objects and not primitive data types. And also the wrapper classes provide many utility methods also. Because of these resons we need wrapper classes. And since we create instances of these classes we can store them in any of the collection classes and pass them around as a collection. Also we can pass them around as method parameters where a method expects an object.


	Q:
	What are checked exceptions?

	A:
	Checked exception are those which the Java compiler forces you to catch. e.g. IOException are checked Exceptions.


	Q:
	What are runtime exceptions?

	A:
	Runtime exceptions are those exceptions that are thrown at runtime because of either wrong input data or because of wrong business logic etc. These are not checked by the compiler at compile time.


	Q:
	What is the difference between error and an exception?

	A:
	An error is an irrecoverable condition occurring at runtime. Such as OutOfMemory error. These JVM errors and you can not repair them at runtime. While exceptions are conditions that occur because of bad input etc. e.g. FileNotFoundException will be thrown if the specified file does not exist. Or a NullPointerException will take place if you try using a null reference. In most of the cases it is possible to recover from an exception (probably by giving user a feedback for entering proper values etc.).


	Q:
	How to create custom exceptions?

	A:
	Your class should extend class Exception, or some more specific type thereof.


	Q:
	If I want an object of my class to be thrown as an exception object, what should I do?

	A:
	The class should extend from Exception class. Or you can extend your class from some more precise exception type also.


	Q:
	If my class already extends from some other class what should I do if I want an instance of my class to be thrown as an exception object?

	A:
	One can not do anytihng in this scenarion. Because Java does not allow multiple inheritance and does not provide any exception interface as well.


	Q:
	What happens to an unhandled exception?

	A:
	One can not do anytihng in this scenarion. Because Java does not allow multiple inheritance and does not provide any exception interface as well.


	Q:
	How does an exception permeate through the code?

	A:
	An unhandled exception moves up the method stack in search of a matching When an exception is thrown from a code which is wrapped in a try block followed by one or more catch blocks, a search is made for matching catch block. If a matching type is found then that block will be invoked. If a matching type is not found then the exception moves up the method stack and reaches the caller method. Same procedure is repeated if the caller method is included in a try catch block. This process continues until a catch block handling the appropriate type of exception is found. If it does not find such a block then finally the program terminates.


	Q:
	What are the different ways to handle exceptions?

	A:
	There are two ways to handle exceptions, 
1. By wrapping the desired code in a try block followed by a catch block to catch the exceptions. and 
2. List the desired exceptions in the throws clause of the method and let the caller of the method hadle those exceptions.


	Q:
	Q: What is the basic difference between the 2 approaches to exception handling...1> try catch block and 2> specifying the candidate exceptions in the throws clause?
When should you use which approach?

	A:
	In the first approach as a programmer of the method, you urself are dealing with the exception. This is fine if you are in a best position to decide should be done in case of an exception. Whereas if it is not the responsibility of the method to deal with it's own exceptions, then do not use this approach. In this case use the second approach. In the second approach we are forcing the caller of the method to catch the exceptions, that the method is likely to throw. This is often the approach library creators use. They list the exception in the throws clause and we must catch them. You will find the same approach throughout the java libraries we use.


	Q:
	Is it necessary that each try block must be followed by a catch block?

	A:
	It is not necessary that each try block must be followed by a catch block. It should be followed by either a catch block OR a finally block. And whatever exceptions are likely to be thrown should be declared in the throws clause of the method.


	Q:
	If I write return at the end of the try block, will the finally block still execute?

	A:
	Yes even if you write return as the last statement in the try block and no exception occurs, the finally block will execute. The finally block will execute and then the control return.


	Q:
	If I write System.exit (0); at the end of the try block, will the finally block still execute?

	A:
	No in this case the finally block will not execute because when you say System.exit (0); the control immediately goes out of the program, and thus finally never executes.

	Q:
	How are Observer and Observable used?

	A:
	Objects that subclass the Observable class maintain a list of observers. When an Observable object is updated it invokes the update() method of each of its observers to notify the observers that it has changed state. The Observer interface is implemented by objects that observe Observable objects.


	Q:
	What is synchronization and why is it important?

	A:
	With respect to multithreading, synchronization is the capability to control
the access of multiple threads to shared resources. Without synchronization, it is possible for one thread to modify a shared object while another thread is in the process of using or updating that object's value. This often leads to significant errors.


	Q:
	How does Java handle integer overflows and underflows?

	A:
	It uses those low order bytes of the result that can fit into the size of the type allowed by the operation.


	Q:
	Does garbage collection guarantee that a program will not run out of memory?

	A:
	Garbage collection does not guarantee that a program will not run out of memory. It is possible for programs to use up memory resources faster than they are garbage collected. It is also possible for programs to create objects that are not subject to garbage collection
.


	Q:
	What is the difference between preemptive scheduling and time slicing?

	A:
	Under preemptive scheduling, the highest priority task executes until it enters the waiting or dead states or a higher priority task comes into existence. Under time slicing, a task executes for a predefined slice of time and then reenters the pool of ready tasks. The scheduler then determines which task should execute next, based on priority and other factors.


	Q:
	When a thread is created and started, what is its initial state?

	A:
	A thread is in the ready state after it has been created and started.


	Q:
	What is the purpose of finalization?

	A:
	The purpose of finalization is to give an unreachable object the opportunity to perform any cleanup processing before the object is garbage collected.


	Q:
	What is the Locale class?

	A:
	The Locale class is used to tailor program output to the conventions of a particular geographic, political, or cultural region.


	Q:
	What is the difference between a while statement and a do statement?

	A:
	A while statement checks at the beginning of a loop to see whether the next loop iteration should occur. A do statement checks at the end of a loop to see whether the next iteration of a loop should occur. The do statement will always execute the body of a loop at least once.


	Q:
	What is the difference between static and non-static variables?

	A:
	A static variable is associated with the class as a whole rather than with specific instances of a class. Non-static variables take on unique values with each object instance.


	Q:
	How are this() and super() used with constructors?

	A:
	Othis() is used to invoke a constructor of the same class. super() is used to invoke a superclass constructor.


	Q:
	What are synchronized methods and synchronized statements?

	A:
	Synchronized methods are methods that are used to control access to an object. A thread only executes a synchronized method after it has acquired the lock for the method's object or class. Synchronized statements are similar to synchronized methods. A synchronized statement can only be executed after a thread has acquired the lock for the object or class referenced in the synchronized statement.


	Q:
	What is daemon thread and which method is used to create the daemon thread?

	A:
	Daemon thread is a low priority thread which runs intermittently in the back ground doing the garbage collection operation for the java runtime system. setDaemon method is used to create a daemon thread.


	Q:
	Can applets communicate with each other?

	A:
	At this point in time applets may communicate with other applets running in the same virtual machine. If the applets are of the same class, they can communicate via shared static variables. If the applets are of different classes, then each will need a reference to the same class with static variables. In any case the basic idea is to pass the information back and forth through a static variable. 

An applet can also get references to all other applets on the same page using the getApplets() method of java.applet.AppletContext. Once you\'ve got a reference to an applet, you can communicate with it by using its public members. 

It is conceivable to have applets in different virtual machines that talk to a server somewhere on the Internet and store any data that needs to be serialized there. Then, when another applet needs this data, it could connect to this same server. Implementing this is non-trivial. 


	Q:
	What are the steps in the JDBC connection?

	A:
	  While making a JDBC connection we go through the following steps : 

Step 1 : Register the database driver by using : 

Class.forName(\" driver classs for that specific database\" );
Step 2 : Now create a database connection using :
Connection con = DriverManager.getConnection(url,username,password);
Step 3: Now Create a query using :
Statement stmt = Connection.Statement(\"select * from TABLE NAME\");
Step 4 : Exceute the query :
stmt.exceuteUpdate();


	Q:
	How does a try statement determine which catch clause should be used to handle an exception?

	A:
	When an exception is thrown within the body of a try statement, the catch clauses of the try statement are examined in the order in which they appear. The first catch clause that is capable of handling the exceptionis executed. The remaining catch clauses are ignored.

	Q:
	Can an unreachable object become reachable again?

	A:
	An unreachable object may become reachable again. This can happen when the object's finalize() method is invoked and the object performs an operation which causes it to become accessible to reachable objects.


	Q:
	What method must be implemented by all threads?

	A:
	All tasks must implement the run() method, whether they are a subclass of Thread or implement the Runnable interface.


	Q:
	What are synchronized methods and synchronized statements?

	A:
	Synchronized methods are methods that are used to control access to an object. A thread only executes a synchronized method after it has acquired the lock for the method's object or class. Synchronized statements are similar to synchronized methods. A synchronized statement can only be executed after a thread has acquired the lock for the object or class referenced in the synchronized statement.


	Q:
	What is Externalizable? 

	A:
	Externalizable is an Interface that extends Serializable Interface. And sends data into Streams in Compressed Format. It has two methods, writeExternal(ObjectOuput out) and readExternal(ObjectInput in) 


	Q:
	What modifiers are allowed for methods in an Interface?

	A:
	Only public and abstract modifiers are allowed for methods in interfaces. 


	Q:
	What are some alternatives to inheritance?

	A:
	Delegation is an alternative to inheritance. Delegation means that you include an instance of another class as an instance variable, and forward messages to the instance. It is often safer than inheritance because it forces you to think about each message you forward, because the instance is of a known class, rather than a new class, and because it doesn't force you to accept all the methods of the super class: you can provide only the methods that really make sense. On the other hand, it makes you write more code, and it is harder to re-use (because it is not a subclass).


	Q:
	What does it mean that a method or field is "static"? 

	A:
	Static variables and methods are instantiated only once per class. In other words they are class variables, not instance variables. If you change the value of a static variable in a particular object, the value of that variable changes for all instances of that class. 
Static methods can be referenced with the name of the class rather than the name of a particular object of the class (though that works too). That's how library methods like System.out.println() work out is a static field in the java.lang.System class. 


	Q:
	What is the difference between preemptive scheduling and time slicing?

	A:
	Under preemptive scheduling, the highest priority task executes until it enters the waiting or dead states or a higher priority task comes into existence. Under time slicing, a task executes for a predefined slice of time and then reenters the pool of ready tasks. The scheduler then determines which task should execute next, based on priority and other factors. 


	Q:
	What is the catch or declare rule for method declarations? 

	A:
	If a checked exception may be thrown within the body of a method, the method must either catch the exception or declare it in its throws clause. 


Java Collection Interview Questions

	Q:
	What is the Collections API? 

	A:
	The Collections API is a set of classes and interfaces that support operations on collections of objects.


	Q:
	What is the List interface?

	A:
	The List interface provides support for ordered collections of objects. 


	Q:
	What is the Vector class?

	A:
	The Vector class provides the capability to implement a growable array of objects.  


	Q:
	What is an Iterator interface? 

	A:
	The Iterator interface is used to step through the elements of a Collection .


	Q:
	Which java.util classes and interfaces support event handling? 

	A:
	The EventObject class and the EventListener interface support event processing.


	Q:
	What is the GregorianCalendar class? 

	A:
	The GregorianCalendar provides support for traditional Western calendars 


	Q:
	What is the Locale class? 

	A:
	The Locale class is used to tailor program output to the conventions of a particular geographic, political, or cultural region .


	Q:
	What is the SimpleTimeZone class?

	A:
	The SimpleTimeZone class provides support for a Gregorian calendar .


	Q:
	What is the Map interface? 

	A:
	The Map interface replaces the JDK 1.1 Dictionary class and is used associate keys with values.


	Q:
	What is the highest-level event class of the event-delegation model?

	A:
	The java.util.EventObject class is the highest-level class in the event-delegation class hierarchy.


	Q:
	What is the Collection interface? 

	A:
	The Collection interface provides support for the implementation of a mathematical bag - an unordered collection of objects that may contain duplicates.


	Q:
	What is the Set interface? 

	A:
	The Set interface provides methods for accessing the elements of a finite mathematical set. Sets do not allow duplicate elements. 


	Q:
	What is the typical use of Hashtable?

	A:
	Whenever a program wants to store a key value pair, one can use Hashtable.


	Q:
	I am trying to store an object using a key in a Hashtable. And some other object already exists in that location, then what will happen? The existing object will be overwritten? Or the new object will be stored elsewhere?

	A:
	The existing object will be overwritten and thus it will be lost.


	Q:
	What is the difference between the size and capacity of a Vector?

	A:
	The size is the number of elements actually stored in the vector, while capacity is the maximum number of elements it can store at a given instance of time.


	Q:
	Can a vector contain heterogenous objects?

	A:
	Yes a Vector can contain heterogenous objects. Because a Vector stores everything in terms of Object.


	Q:
	Can a ArrayList contain heterogenous objects?

	A:
	Yes a ArrayList can contain heterogenous objects. Because a ArrayList stores everything in terms of Object.


	Q:
	What is an enumeration?

	A:
	An enumeration is an interface containing methods for accessing the underlying data structure from which the enumeration is obtained. It is a construct which collection classes return when you request a collection of all the objects stored in the collection. It allows sequential access to all the elements stored in the collection.


	Q:
	Considering the basic properties of Vector and ArrayList, where will you use Vector and where will you use ArrayList?

	A:
	The basic difference between a Vector and an ArrayList is that, vector is synchronized while ArrayList is not. Thus whenever there is a possibility of multiple threads accessing the same instance, one should use Vector. While if not multiple threads are going to access the same instance then use ArrayList. Non synchronized data structure will give better performance than the synchronized one.


	Q:
	Can a vector contain heterogenous objects?

	A:
	Yes a Vector can contain heterogenous objects. Because a Vector stores everything in terms of Object.


JSP Interview Questions

	Q:
	What is a output comment? 

	A:
	A comment that is sent to the client in the viewable page source.The JSP engine handles an output comment as uninterpreted HTML text, returning the comment in the HTML output sent to the client. You can see the comment by viewing the page source from your Web browser. 
JSP Syntax
<!-- comment [ <%= expression %> ] -->

Example 1
<!-- This is a commnet sent to client on
<%= (new java.util.Date()).toLocaleString() %>
-->

Displays in the page source:
<!-- This is a commnet sent to client on January 24, 2004 -->


	Q:
	What is a Hidden Comment?

	A:
	A comments that documents the JSP page but is not sent to the client. The JSP engine ignores a hidden comment, and does not process any code within hidden comment tags. A hidden comment is not sent to the client, either in the displayed JSP page or the HTML page source. The hidden comment is useful when you want to hide or "comment out" part of your JSP page. 
You can use any characters in the body of the comment except the closing --%> combination. If you need to use --%> in your comment, you can escape it by typing --%\>. 
JSP Syntax
<%-- comment --%>
Examples
<%@ page language="java" %>
<html>
<head><title>A Hidden Comment </title></head>
<body>
<%-- This comment will not be visible to the colent in the page source --%>
</body>
</html>


	Q:
	What is a Expression?

	A:
	An expression tag contains a scripting language expression that is evaluated, converted to a String, and inserted where the expression appears in the JSP file. Because the value of an expression is converted to a String, you can use an expression within text in a JSP file. Like
<%= someexpression %> 
<%= (new java.util.Date()).toLocaleString() %>
You cannot use a semicolon to end an expression 


	Q:
	What is a Declaration? 

	A:
	A declaration declares one or more variables or methods for use later in the JSP source file. 
A declaration must contain at least one complete declarative statement. You can declare any number of variables or methods within one declaration tag, as long as they are separated by semicolons. The declaration must be valid in the scripting language used in the JSP file. 

<%! somedeclarations %>
<%! int i = 0; %>
<%! int a, b, c; %>


	Q:
	What is a Scriptlet? 

	A:
	A scriptlet can contain any number of language statements, variable or method declarations, or expressions that are valid in the page scripting language.Within scriptlet tags, you can 
1.Declare variables or methods to use later in the file (see also Declaration).

2.Write expressions valid in the page scripting language (see also Expression). 

3.Use any of the JSP implicit objects or any object declared with a <jsp:useBean> tag. 
You must write plain text, HTML-encoded text, or other JSP tags outside the scriptlet. 
Scriptlets are executed at request time, when the JSP engine processes the client request. If the scriptlet produces output, the output is stored in the out object, from which you can display it.


	Q:
	What are implicit objects? List them?

	A:
	Certain objects that are available for the use in JSP documents without being declared first. These objects are parsed by the JSP engine and inserted into the generated servlet. The implicit objects re listed below
· request 

· response 

· pageContext 

· session 

· application 

· out 

· config 

· page 

· exception 




	Q:
	Difference between forward and sendRedirect?

	A:
	When you invoke a forward request, the request is sent to another resource on the server, without the client being informed that a different resource is going to process the request. This process occurs completly with in the web container. When a sendRedirtect method is invoked, it causes the web container to return to the browser indicating that a new URL should be requested. Because the browser issues a completly new request any object that are stored as request attributes before the redirect occurs will be lost. This extra round trip a redirect is slower than forward. 


	Q:
	What are the different scope valiues for the <jsp:useBean>?

	A:
	The different scope values for <jsp:useBean> are 
1. page
2. request
3.session
4.application


	Q:
	Explain the life-cycle mehtods in JSP?

	A:
	THe generated servlet class for a JSP page implements the HttpJspPage interface of the javax.servlet.jsp package. Hte HttpJspPage interface extends the JspPage interface which inturn extends the Servlet interface of the javax.servlet package. the generated servlet class thus implements all the methods of the these three interfaces. The JspPage interface declares only two mehtods - jspInit() and jspDestroy() that must be implemented by all JSP pages regardless of the client-server protocol. However the JSP specification has provided the HttpJspPage interfaec specifically for the JSp pages serving HTTP requests. This interface declares one method _jspService(). 
The jspInit()- The container calls the jspInit() to initialize te servlet instance.It is called before any other method, and is called only once for a servlet instance.
The _jspservice()- The container calls the _jspservice() for each request, passing it the request and the response objects.
The jspDestroy()- The container calls this when it decides take the instance out of service. It is the last method called n the servlet instance.

	Q:
	How do I prevent the output of my JSP or Servlet pages from being cached by the browser?

	A:
	You will need to set the appropriate HTTP header attributes to prevent the dynamic content output by the JSP page from being cached by the browser. Just execute the following scriptlet at the beginning of your JSP pages to prevent them from being cached at the browser. You need both the statements to take care of some of the older browser versions. 

<%
response.setHeader("Cache-Control","no-store"); //HTTP 1.1
response.setHeader("Pragma\","no-cache"); //HTTP 1.0
response.setDateHeader ("Expires", 0); //prevents caching at the proxy server
%>


	Q:
	How does JSP handle run-time exceptions? 

	A:
	You can use the errorPage attribute of the page directive to have uncaught run-time exceptions automatically forwarded to an error processing page. For example:
<%@ page errorPage=\"error.jsp\" %> redirects the browser to the JSP page error.jsp if an uncaught exception is encountered during request processing. Within error.jsp, if you indicate that it is an error-processing page, via the directive: <%@ page isErrorPage=\"true\" %> Throwable object describing the exception may be accessed within the error page via the exception implicit object. Note: You must always use a relative URL as the value for the errorPage attribute. 


	Q:
	How can I implement a thread-safe JSP page? What are the advantages and Disadvantages of using it?

	A:
	You can make your JSPs thread-safe by having them implement the SingleThreadModel interface. This is done by adding the directive <%@ page isThreadSafe="false" %> within your JSP page. With this, instead of a single instance of the servlet generated for your JSP page loaded in memory, you will have N instances of the servlet loaded and initialized, with the service method of each instance effectively synchronized. You can typically control the number of instances (N) that are instantiated for all servlets implementing SingleThreadModel through the admin screen for your JSP engine. More importantly, avoid using the tag for variables. If you do use this tag, then you should set isThreadSafe to true, as mentioned above. Otherwise, all requests to that page will access those variables, causing a nasty race condition. SingleThreadModel is not recommended for normal use. There are many pitfalls, including the example above of not being able to use <%! %>. You should try really hard to make them thread-safe the old fashioned way: by making them thread-safe .


	Q:
	How do I use a scriptlet to initialize a newly instantiated bean? 

	A:
	A jsp:useBean action may optionally have a body. If the body is specified, its contents will be automatically invoked when the specified bean is instantiated. Typically, the body will contain scriptlets or jsp:setProperty tags to initialize the newly instantiated bean, although you are not restricted to using those alone.
The following example shows the “today” property of the Foo bean initialized to the current date when it is instantiated. Note that here, we make use of a JSP expression within the jsp:setProperty action.

<jsp:useBean id="foo" class="com.Bar.Foo" > 
<jsp:setProperty name="foo" property="today" 
value="<%=java.text.DateFormat.getDateInstance().format(new java.util.Date()) %>" / >
<%-- scriptlets calling bean setter methods go here --%>
</jsp:useBean > 


	Q:
	How can I prevent the word "null" from appearing in my HTML input text fields when I populate them with a resultset that has null values? 

	A:
	You could make a simple wrapper function, like 
<%!
String blanknull(String s) {
return (s == null) ? \"\" : s;
}
%>
then use it inside your JSP form, like
<input type="text" name="lastName" value="<%=blanknull(lastName)% >" >


	Q:
	What's a better approach for enabling thread-safe servlets and JSPs? SingleThreadModel Interface or Synchronization?

	A:
	Although the SingleThreadModel technique is easy to use, and works well for low volume sites, it does not scale well. If you anticipate your users to increase in the future, you may be better off implementing explicit synchronization for your shared data. The key however, is to effectively minimize the amount of code that is synchronzied so that you take maximum advantage of multithreading. 
Also, note that SingleThreadModel is pretty resource intensive from the server\'s perspective. The most serious issue however is when the number of concurrent requests exhaust the servlet instance pool. In that case, all the unserviced requests are queued until something becomes free - which results in poor performance. Since the usage is non-deterministic, it may not help much even if you did add more memory and increased the size of the instance pool. 


	Q:
	How can I enable session tracking for JSP pages if the browser has disabled cookies?

	A:
	We know that session tracking uses cookies by default to associate a session identifier with a unique user. If the browser does not support cookies, or if cookies are disabled, you can still enable session tracking using URL rewriting. URL rewriting essentially includes the session ID within the link itself as a name/value pair. However, for this to be effective, you need to append the session ID for each and every link that is part of your servlet response. Adding the session ID to a link is greatly simplified by means of of a couple of methods: response.encodeURL() associates a session ID with a given URL, and if you are using redirection, response.encodeRedirectURL() can be used by giving the redirected URL as input. Both encodeURL() and encodeRedirectedURL() first determine whether cookies are supported by the browser; if so, the input URL is returned unchanged since the session ID will be persisted as a cookie.

Consider the following example, in which two JSP files, say hello1.jsp and hello2.jsp, interact with each other. Basically, we create a new session within hello1.jsp and place an object within this session. The user can then traverse to hello2.jsp by clicking on the link present within the page. Within hello2.jsp, we simply extract the object that was earlier placed in the session and display its contents. Notice that we invoke the encodeURL() within hello1.jsp on the link used to invoke hello2.jsp; if cookies are disabled, the session ID is automatically appended to the URL, allowing hello2.jsp to still retrieve the session object. Try this example first with cookies enabled. Then disable cookie support, restart the brower, and try again. Each time you should see the maintenance of the session across pages. Do note that to get this example to work with cookies disabled at the browser, your JSP engine has to support URL rewriting. 
hello1.jsp
<%@ page session=\"true\" %>
<%
Integer num = new Integer(100);
session.putValue("num",num);
String url =response.encodeURL("hello2.jsp");
%>
<a href=\'<%=url%>\'>hello2.jsp</a>
hello2.jsp
<%@ page session="true" %>
<%
Integer i= (Integer )session.getValue("num");
out.println("Num value in session is " + i.intValue());
%> 

	Q:
	What is the difference b/w variable declared inside a declaration part and variable declared in scriplet part?

	A:
	Variable declared inside declaration part is treated as a global variable.that means after convertion jsp file into servlet that variable will be in outside of service method or it will be declared as instance variable.And the scope is available to complete jsp and to complete in the converted servlet class.where as if u declare a variable inside a scriplet that variable will be declared inside a service method and the scope is with in the service method. 


	Q:
	How does JSP handle run-time exceptions? 

	A:
	You can use the errorPage attribute of the page directive to have uncaught run-time exceptions automatically forwarded to an error processing page. For example:
<%@ page errorPage=\"error.jsp\" %> redirects the browser to the JSP page error.jsp if an uncaught exception is encountered during request processing. Within error.jsp, if you indicate that it is an error-processing page, via the directive: <%@ page isErrorPage=\"true\" %> Throwable object describing the exception may be accessed within the error page via the exception implicit object. Note: You must always use a relative URL as the value for the errorPage attribute. 


	Q:
	How can I implement a thread-safe JSP page? What are the advantages and Disadvantages of using it?

	A:
	You can make your JSPs thread-safe by having them implement the SingleThreadModel interface. This is done by adding the directive <%@ page isThreadSafe="false" %> within your JSP page. With this, instead of a single instance of the servlet generated for your JSP page loaded in memory, you will have N instances of the servlet loaded and initialized, with the service method of each instance effectively synchronized. You can typically control the number of instances (N) that are instantiated for all servlets implementing SingleThreadModel through the admin screen for your JSP engine. More importantly, avoid using the tag for variables. If you do use this tag, then you should set isThreadSafe to true, as mentioned above. Otherwise, all requests to that page will access those variables, causing a nasty race condition. SingleThreadModel is not recommended for normal use. There are many pitfalls, including the example above of not being able to use <%! %>. You should try really hard to make them thread-safe the old fashioned way: by making them thread-safe .


	Q:
	How do I use a scriptlet to initialize a newly instantiated bean? 

	A:
	A jsp:useBean action may optionally have a body. If the body is specified, its contents will be automatically invoked when the specified bean is instantiated. Typically, the body will contain scriptlets or jsp:setProperty tags to initialize the newly instantiated bean, although you are not restricted to using those alone.
The following example shows the “today” property of the Foo bean initialized to the current date when it is instantiated. Note that here, we make use of a JSP expression within the jsp:setProperty action.

<jsp:useBean id="foo" class="com.Bar.Foo" > 
<jsp:setProperty name="foo" property="today" 
value="<%=java.text.DateFormat.getDateInstance().format(new java.util.Date()) %>" / >
<%-- scriptlets calling bean setter methods go here --%>
</jsp:useBean > 


	Q:
	How can I prevent the word "null" from appearing in my HTML input text fields when I populate them with a resultset that has null values? 

	A:
	You could make a simple wrapper function, like 
<%!
String blanknull(String s) {
return (s == null) ? \"\" : s;
}
%>
then use it inside your JSP form, like
<input type="text" name="lastName" value="<%=blanknull(lastName)% >" >


	Q:
	What's a better approach for enabling thread-safe servlets and JSPs? SingleThreadModel Interface or Synchronization?

	A:
	Although the SingleThreadModel technique is easy to use, and works well for low volume sites, it does not scale well. If you anticipate your users to increase in the future, you may be better off implementing explicit synchronization for your shared data. The key however, is to effectively minimize the amount of code that is synchronzied so that you take maximum advantage of multithreading. 
Also, note that SingleThreadModel is pretty resource intensive from the server\'s perspective. The most serious issue however is when the number of concurrent requests exhaust the servlet instance pool. In that case, all the unserviced requests are queued until something becomes free - which results in poor performance. Since the usage is non-deterministic, it may not help much even if you did add more memory and increased the size of the instance pool. 


	Q:
	How can I enable session tracking for JSP pages if the browser has disabled cookies?

	A:
	We know that session tracking uses cookies by default to associate a session identifier with a unique user. If the browser does not support cookies, or if cookies are disabled, you can still enable session tracking using URL rewriting. URL rewriting essentially includes the session ID within the link itself as a name/value pair. However, for this to be effective, you need to append the session ID for each and every link that is part of your servlet response. Adding the session ID to a link is greatly simplified by means of of a couple of methods: response.encodeURL() associates a session ID with a given URL, and if you are using redirection, response.encodeRedirectURL() can be used by giving the redirected URL as input. Both encodeURL() and encodeRedirectedURL() first determine whether cookies are supported by the browser; if so, the input URL is returned unchanged since the session ID will be persisted as a cookie.

Consider the following example, in which two JSP files, say hello1.jsp and hello2.jsp, interact with each other. Basically, we create a new session within hello1.jsp and place an object within this session. The user can then traverse to hello2.jsp by clicking on the link present within the page. Within hello2.jsp, we simply extract the object that was earlier placed in the session and display its contents. Notice that we invoke the encodeURL() within hello1.jsp on the link used to invoke hello2.jsp; if cookies are disabled, the session ID is automatically appended to the URL, allowing hello2.jsp to still retrieve the session object. Try this example first with cookies enabled. Then disable cookie support, restart the brower, and try again. Each time you should see the maintenance of the session across pages. Do note that to get this example to work with cookies disabled at the browser, your JSP engine has to support URL rewriting. 
hello1.jsp
<%@ page session=\"true\" %>
<%
Integer num = new Integer(100);
session.putValue("num",num);
String url =response.encodeURL("hello2.jsp");
%>
<a href=\'<%=url%>\'>hello2.jsp</a>
hello2.jsp
<%@ page session="true" %>
<%
Integer i= (Integer )session.getValue("num");
out.println("Num value in session is " + i.intValue());
%> 


	Q:
	Is there a way to execute a JSP from the comandline or from my own application?

	A:
	There is a little tool called JSPExecutor that allows you to do just that. The developers (Hendrik Schreiber <hs@webapp.de> & Peter Rossbach <pr@webapp.de>) aim was not to write a full blown servlet engine, but to provide means to use JSP for generating source code or reports. Therefore most HTTP-specific features (headers, sessions, etc) are not implemented, i.e. no reponseline or header is generated. Nevertheless you can use it to precompile JSP for your website. 


EJB Interview Questions

	Q:
	What are the different kinds of enterprise beans?

	A:
	Different kind of enterrise beans are Stateless session bean, Stateful session bean, Entity bean, Message-driven bean...........

	 
	
	


	Q:
	What is Session Bean?

	A:
	A session bean is a non-persistent object that implements some business logic running on the server. One way to think of a session object...........

	 
	
	


	Q:
	What is Entity Bean?

	A:
	The entity bean is used to represent data in the database. It provides an object-oriented interface to ...........

	 
	
	


	Q:
	What are the methods of Entity Bean?

	A:
	An entity bean consists of 4 groups of methods, create methods...........

	 
	
	


	Q:
	What is the difference between Container-Managed Persistent (CMP) bean and Bean-Managed Persistent(BMP) ?

	A:
	Container-managed persistence (CMP) and bean-managed persistence (BMP). With CMP, the container manages the persistence of the entity bean............

	 
	
	


	Q:
	What are the callback methods in Entity beans?

	A:
	Callback methods allows the container to notify the bean of events in
its life cycle. The callback methods are defined in the javax.ejb.EntityBean interface............

	 
	
	


	Q:
	What is software architecture of EJB?

	A:
	Session and Entity EJBs consist of 4 and 5 parts respectively, a remote interface...........

	 
	
	


	Q:
	Can Entity Beans have no create() methods?

	A:
	Yes. In some cases the data is inserted NOT using Java application,...........

	 
	
	


	Q:
	What is bean managed transaction?

	A:
	If a developer doesn't want a Container to manage transactions, it's possible to implement all database operations manually...........

	 
	
	


	Q:
	What are transaction attributes? 

	A:
	The transaction attribute specifies how the Container must manage transactions for a method when a client invokes the method via the enterprise bean’s home or...........

	 
	
	


	Q:
	What are transaction isolation levels in EJB?

	A:
	Transaction_read_uncommitted , Transaction_read_committed , Transaction_repeatable_read...........

	Q:
	How EJB Invocation happens?

	A:
	Step 1: Retrieve Home Object reference from Naming Service via JNDI.
step 2: Return Home Object reference to the client.
step 3: Create me a new EJB Object through Home Object interface.
step 4: Create EJB Object from the Ejb Object
step 5: Return EJB Object reference to the client.
step 6: Invoke business method using EJB Object reference.
step 7: Delegate request to Bean (Enterprise Bean). 


	Q:
	Is it possible to share an HttpSession between a JSP and EJB? What happens when I change a value in the HttpSession from inside an EJB?

	A:
	  You can pass the HttpSession as parameter to an EJB method, only if all objects in session are serializable.This has to be consider as ?passed-by-value", that means that it?s read-only in the EJB. If anything is altered from inside the EJB, it won?t be reflected back to the HttpSession of the Servlet Container.The ?pass-by-reference? can be used between EJBs Remote Interfaces, as they are remote references. While it IS possible to pass an HttpSession as a parameter to an EJB object, it is considered to be ?bad practice ? in terms of object oriented design. This is because you are creating an unnecessary coupling between back-end objects (ejbs) and front-end objects (HttpSession). Create a higher-level of abstraction for your ejb?s api. Rather than passing the whole, fat, HttpSession (which carries with it a bunch of http semantics), create a class that acts as a value object (or structure) that holds all the data you need to pass back and forth between front-end/back-end. Consider the case where your ejb needs to support a non-http-based client. This higher level of abstraction will be flexible enough to support it. 


	Q:
	The EJB container implements the EJBHome and EJBObject classes. For every request from a unique client, does the container create a separate instance of the generated EJBHome and EJBObject classes?

	A:
	The EJB container maintains an instance pool. The container uses these instances for the EJB Home reference irrespective of the client request. while refering the EJB Object classes the container creates a separate instance for each client request. The instance pool maintainence is up to the implementation of the container. If the container provides one, it is available otherwise it is not mandatory for the provider to implement it. Having said that, yes most of the container providers implement the pooling functionality to increase the performance of the application server. The way it is implemented is again up to the implementer. 


	Q:
	Can the primary key in the entity bean be a Java primitive type such as int? 

	A:
	The primary key can't be a primitive type--use the primitive wrapper classes, instead. For example, you can use java.lang.Integer as the primary key class, but not int (it has to be a class, not a primitive) 


	Q:
	Can you control when passivation occurs? 

	A:
	The developer, according to the specification, cannot directly control when passivation occurs. Although for Stateful Session Beans, the container cannot passivate an instance that is inside a transaction. So using transactions can be a a strategy to control passivation.
The ejbPassivate() method is called during passivation, so the developer has control over what to do during this exercise and can implement the require optimized logic.
Some EJB containers, such as BEA WebLogic, provide the ability to tune the container to minimize passivation calls. 
Taken from the WebLogic 6.0 DTD -"The passivation-strategy can be either "default" or "transaction". With the default setting the container will attempt to keep a working set of beans in the cache. With the "transaction" setting, the container will passivate the bean after every transaction (or method call for a non-transactional invocation).


	Q:
	What is the advantage of using Entity bean for database operations, over directly using JDBC API to do database operations? When would I use one over the other? 

	A:
	Entity Beans actually represents the data in a database. It is not that Entity Beans replaces JDBC API. There are two types of Entity Beans Container Managed and Bean Mananged. In Container Managed Entity Bean - Whenever the instance of the bean is created the container automatically retrieves the data from the DB/Persistance storage and assigns to the object variables in bean for user to manipulate or use them. For this the developer needs to map the fields in the database to the variables in deployment descriptor files (which varies for each vendor).
In the Bean Managed Entity Bean - The developer has to specifically make connection, retrive values, assign them to the objects in the ejbLoad() which will be called by the container when it instatiates a bean object. Similarly in the ejbStore() the container saves the object values back the the persistance storage. ejbLoad and ejbStore are callback methods and can be only invoked by the container. Apart from this, when you use Entity beans you dont need to worry about database transaction handling, database connection pooling etc. which are taken care by the ejb container. But in case of JDBC you have to explicitly do the above features. what suresh told is exactly perfect. ofcourse, this comes under the database transations, but i want to add this. the great thing about the entity beans of container managed, whenever the connection is failed during the transaction processing, the database consistancy is mantained automatically. the container writes the data stored at persistant storage of the entity beans to the database again to provide the database consistancy. where as in jdbc api, we, developers has to do manually.


	Q:
	What is EJB QL? 

	A:
	EJB QL is a Query Language provided for navigation across a network of enterprise beans and dependent objects defined by means of container managed persistence. EJB QL is introduced in the EJB 2.0 specification. The EJB QL query language defines finder methods for entity beans with container managed persistenceand is portable across containers and persistence managers. EJB QL is used for queries of two types of finder methods: Finder methods that are defined in the home interface of an entity bean and which return entity objects. Select methods, which are not exposed to the client, but which are used by the Bean Provider to select persistent values that are maintained by the Persistence Manager or to select entity objects that are related to the entity bean on which the query is defined. 


	Q:
	Brief description about local interfaces? 

	A:
	EEJB was originally designed around remote invocation using the Java Remote Method Invocation (RMI) mechanism, and later extended to support to standard CORBA transport for these calls using RMI/IIOP. This design allowed for maximum flexibility in developing applications without consideration for the deployment scenario, and was a strong feature in support of a goal of component reuse in J2EE. 
Many developers are using EJBs locally -- that is, some or all of their EJB calls are between beans in a single container. 
With this feedback in mind, the EJB 2.0 expert group has created a local interface mechanism. The local interface may be defined for a bean during development, to allow streamlined calls to the bean if a caller is in the same container. This does not involve the overhead involved with RMI like marshalling etc. This facility will thus improve the performance of applications in which co-location is planned. 
Local interfaces also provide the foundation for container-managed relationships among entity beans with container-managed persistence. 


	Q:
	What are the special design care that must be taken when you work with local interfaces? 

	A:
	EIt is important to understand that the calling semantics of local interfaces are different from those of remote interfaces. For example, remote interfaces pass parameters using call-by-value semantics, while local interfaces use call-by-reference. 
This means that in order to use local interfaces safely, application developers need to carefully consider potential deployment scenarios up front, then decide which interfaces can be local and which remote, and finally, develop the application code with these choices in mind. 
While EJB 2.0 local interfaces are extremely useful in some situations, the long-term costs of these choices, especially when changing requirements and component reuse are taken into account, need to be factored into the design decision.


	Q:
	What happens if remove( ) is never invoked on a session bean? 

	A:
	In case of a stateless session bean it may not matter if we call or not as in both cases nothing is done. The number of beans in cache is managed by the container. 
In case of stateful session bean, the bean may be kept in cache till either the session times out, in which case the bean is removed or when there is a requirement for memory in which case the data is cached and the bean is sent to free pool. 


	Q:
	What is the difference between Message Driven Beans and Stateless Session beans? 

	A:
	In several ways, the dynamic creation and allocation of message-driven bean instances mimics the behavior of stateless session EJB instances, which exist only for the duration of a particular method call. However, message-driven beans are different from stateless session EJBs (and other types of EJBs) in several significant ways:

Message-driven beans process multiple JMS messages asynchronously, rather than processing a serialized sequence of method calls. 
Message-driven beans have no home or remote interface, and therefore cannot be directly accessed by internal or external clients. Clients interact with message-driven beans only indirectly, by sending a message to a JMS Queue or Topic. 
Note: Only the container directly interacts with a message-driven bean by creating bean instances and passing JMS messages to those instances as necessary. 
The Container maintains the entire lifecycle of a message-driven bean; instances cannot be created or removed as a result of client requests or other API calls. 


	Q:
	How can I call one EJB from inside of another EJB? 

	A:
	EJBs can be clients of other EJBs. It just works. Use JNDI to locate the Home Interface of the other bean, then acquire an instance reference, and so forth. 


	Q:
	What is an EJB Context? 

	A:
	EJBContext is an interface that is implemented by the container, and it is also a part of the bean-container contract. Entity beans use a subclass of EJBContext called EntityContext. Session beans use a subclass called SessionContext. These EJBContext objects provide the bean class with information about its container, the client using the bean and the bean itself. They also provide other functions. See the API docs and the spec for more details. 


	Q:
	The EJB container implements the EJBHome and EJBObject classes. For every request from a unique client, does the container create a separate instance of the generated EJBHome and EJBObject classes?

	A:
	The EJB container maintains an instance pool. The container uses these instances for the EJB Home reference irrespective of the client request. While refering the EJB Object classes the container creates a separate instance for each client request. The instance pool maintainence is up to the implementation of the container. If the container provides one, it is available otherwise it is not mandatory for the provider to implement it. Having said that, yes most of the container providers implement the pooling functionality to increase the performance of the application server. The way it is implemented is again up to the implementer.


JMS Interview Questions

	Q:
	What is JMS?

	A:
	JMS is an acronym used for Java Messaging Service. It is Java's answer to creating software using asynchronous messaging. It is one of the official specifications of the J2EE technologies and is a key technology.


	Q:
	How JMS is different from RPC?

	A:
	In RPC the method invoker waits for the method to finish execution and return the control back to the invoker. Thus it is completely synchronous in nature. While in JMS the message sender just sends the message to the destination and continues it's own processing. The sender does not wait for the receiver to respond. This is asynchronous behavior.


	Q:
	What are the advantages of JMS?

	A:
	JMS is asynchronous in nature. Thus not all the pieces need to be up all the time for the application to function as a whole. Even if the receiver is down the MOM will store the messages on it's behalf and will send them once it comes back up. Thus at least a part of application can still function as there is no blocking.   


	Q:
	Are you aware of any major JMS products available in the market? 

	A:
	IBM's MQ Series is one of the most popular product used as Message Oriented Middleware. Some of the other products are SonicMQ, iBus etc. Weblogic application server also comes with built in support for JMS messaging. 


	Q:
	What are the different types of messages available in the JMS API? 

	A:
	Message, TextMessage, BytesMessage, StreamMessage, ObjectMessage, MapMessage are the different messages available in the JMS API. 

	 
	
TOP 

	 


	Q:
	What are the different messaging paradigms JMS supports?

	A:
	Publish and Subscribe i.e. pub/suc and Point to Point i.e. p2p.


	Q:
	What is the difference between topic and queue?

	A:
	A topic is typically used for one to many messaging i.e. it supports publish subscribe model of messaging. While queue is used for one-to-one messaging i.e. it supports Point to Point Messaging.


	Q:
	What is the role of JMS in enterprise solution development?

	A:
	JMS is typically used in the following scenarios
1. Enterprise Application Integration: - Where a legacy application is integrated with a new application via messaging.
2. B2B or Business to Business: - Businesses can interact with each other via messaging because JMS allows organizations to cooperate without tightly coupling their business systems.
3. Geographically dispersed units: - JMS can ensure safe exchange of data amongst the geographically dispersed units of an organization.
4. One to many applications: - The applications that have to push data in packet to huge number of clients in a one-to-many fashion are good candidates for the use JMS. Typical such applications are Auction Sites, Stock Quote Services etc.


	Q:
	What is the use of Message object?

	A:
	Message is a light weight message having only header and properties and no payload. Thus if the received are to be notified abt an event, and no data needs to be exchanged then using Message can be very efficient.


	Q:
	What is the basic difference between Publish Subscribe model and P2P model?

	A:
	Publish Subscribe model is typically used in one-to-many situation. It is unreliable but very fast. P2P model is used in one-to-one situation. It is highly reliable.


	Q:
	What is the use of BytesMessage?

	A:
	BytesMessage contains an array of primitive bytes in it's payload. Thus it can be used for transfer of data between two applications in their native format which may not be compatible with other Message types. It is also useful where JMS is used purely as a transport between two systems and the message payload is opaque to the JMS client. Whenever you store any primitive type, it is converted into it's byte representation and then stored in the payload. There is no boundary line between the different data types stored. Thus you can even read a long as short. This would result in erroneous data and hence it is advisable that the payload be read in the same order and using the same type in which it was created by the sender.


	Q:
	What is the use of StreamMessage?

	A:
	StreamMessage carries a stream of Java primitive types as it's payload. It contains some conveient methods for reading the data stored in the payload. However StreamMessage prevents reading a long value as short, something that is allwed in case of BytesMessage. This is so because the StreamMessage also writes the type information alonwgith the value of the primitive type and enforces a set of strict conversion rules which actually prevents reading of one primitive type as another. 


	Q:
	What is the use of TextMessage?

	A:
	TextMessage contains instance of java.lang.String as it's payload. Thus it is very useful for exchanging textual data. It can also be used for exchanging complex character data such as an XML document.


	Q:
	What is the use of ObjectMessage?

	A:
	ObjectMessage contains a Serializable java object as it's payload. Thus it allows exchange of Java objects between applications. This in itself mandates that both the applications be Java applications. The consumer of the message must typecast the object received to it's appropriate type. Thus the consumer should before hand know the actual type of the object sent by the sender. Wrong type casting would result in ClassCastException. Moreover the class definition of the object set in the payload should be available on both the machine, the sender as well as the consumer. If the class definition is not available in the consumer machine, an attempt to type cast would result in ClassNotFoundException. Some of the MOMs might support dynamic loading of the desired class over the network, but the JMS specification does not mandate this behavior and would be a value added service if provided by your vendor. And relying on any such vendor specific functionality would hamper the portability of your application. Most of the time the class need to be put in the classpath of both, the sender and the consumer, manually by the developer.


	Q:
	What is the use of MapMessage?

	A:
	A MapMessage carries name-value pair as it's payload. Thus it's payload is similar to the java.util.Properties object of Java. The values can be Java primitives or their wrappers.


	Q:
	What is the difference between BytesMessage and StreamMessage??

	A:
	BytesMessage stores the primitive data types by converting them to their byte representation. Thus the message is one contiguous stream of bytes. While the StreamMessage maintains a boundary between the different data types stored because it also stores the type information along with the value of the primitive being stored. BytesMessage allows data to be read using any type. Thus even if your payload contains a long value, you can invoke a method to read a short and it will return you something. It will not give you a semantically correct data but the call will succeed in reading the first two bytes of data. This is strictly prohibited in the StreamMessage. It maintains the type information of the data being stored and enforces strict conversion rules on the data being read.

	Q:
	What is point-to-point messaging?

	A:
	With point-to-point message passing the sending application/client establishes a named message queue in the JMS broker/server and sends messages to this queue. The receiving client registers with the broker to receive messages posted to this queue. There is a one-to-one relationship between the sending and receiving clients. 


	Q:
	Can two different JMS services talk to each other? For instance, if A and B are two different JMS providers, can Provider A send messages directly to Provider B? If not, then can a subscriber to Provider A act as a publisher to Provider B? 

	A:
	The answers are no to the first question and yes to the second. The JMS specification does not require that one JMS provider be able to send messages directly to another provider. However, the specification does require that a JMS client must be able to accept a message created by a different JMS provider, so a message received by a subscriber to Provider A can then be published to Provider B. One caveat is that the publisher to Provider B is not required to handle a JMSReplyTo header that refers to a destination that is specific to Provider A. 


	Q:
	What is the advantage of persistent message delivery compared to nonpersistent delivery? 

	A:
	If the JMS server experiences a failure, for example, a power outage, any message that it is holding in primary storage potentially could be lost. With persistent storage, the JMS server logs every message to secondary storage. (The logging occurs on the front end, that is, as part of handling the send operation from the message producing client.) The logged message is removed from secondary storage only after it has been successfully delivered to all consuming clients .   


	Q:
	Give an example of using the publish/subscribe model. 

	A:
	JMS can be used to broadcast shutdown messages to clients connected to the Weblogic server on a module wise basis. If an application has six modules, each module behaves like a subscriber to a named topic on the server. 


	Q:
	Why doesn't the JMS API provide end-to-end synchronous message delivery and notification of delivery? 

	A:
	Some messaging systems provide synchronous delivery to destinations as a mechanism for implementing reliable applications. Some systems provide clients with various forms of delivery notification so that the clients can detect dropped or ignored messages. This is not the model defined by the JMS API. 

JMS API messaging provides guaranteed delivery via the once-and-only-once delivery semantics of PERSISTENT messages. In addition, message consumers can insure reliable processing of messages by using either CLIENT_ACKNOWLEDGE mode or transacted sessions. This achieves reliable delivery with minimum synchronization and is the enterprise messaging model most vendors and developers prefer. 

The JMS API does not define a schema of systems messages (such as delivery notifications). If an application requires acknowledgment of message receipt, it can define an application-level acknowledgment message. 
 


	Q:
	What are the various message types supported by JMS? 

	A:
	Stream Messages ? Group of Java Primitives
Map Messages ? Name Value Pairs. Name being a string& Value being a java primitive 
Text Messages ? String messages (since being widely used a separate messaging Type has been supported) 
Object Messages ? Group of serialize able java object 
Bytes Message ? Stream of uninterrupted bytes 


	Q:
	How is a java object message delivered to a non-java Client? 

	A:
	It is according to the specification that the message sent should be received in the same format. A non-java client cannot receive a message in the form of java object. The provider in between handles the conversion of the data type and the message is transferred to the other end. 


	Q:
	What is MDB and What is the special feature of that? 

	A:
	MDB is Message driven bean, which very much resembles the Stateless session bean. The incoming and out going messages can be handled by the Message driven bean. The ability to communicate asynchronously is the special feature about the Message driven bean.


	Q:
	What are the types of messaging? 

	A:
	There are two kinds of Messaging.
Synchronous Messaging: Synchronous messaging involves a client that waits for the server to respond to a message. 
Asynchronous Messaging: Asynchronous messaging involves a client that does not wait for a message from the server. An event is used to trigger a message from a server. 


	Q:
	What are the core JMS-related objects required for each JMS-enabled application? 

	A:
	: Each JMS-enabled client must establish the following:
• A connection object provided by the JMS server (the message broker) 
• Within a connection, one or more sessions, which provide a context for message sending and receiving 
• Within a session, either a queue or topic object representing the destination (the message staging area) within the message broker 
• Within a session, the appropriate sender or publisher or receiver or subscriber object (depending on whether the client is a message producer or consumer and uses a point-to-point or publish/subscribe strategy, respectively) 
Within a session, a message object (to send or to receive) 


Struts Interview Questions

	Q:
	What is Struts?

	A:
	The core of the Struts framework is a flexible control layer based on standard technologies like Java Servlets, JavaBeans, ResourceBundles, and XML, as well as various Jakarta Commons packages. Struts encourages application architectures based on the Model 2 approach, a variation of the classic Model-View-Controller (MVC) design paradigm. 
Struts provides its own Controller component and integrates with other technologies to provide the Model and the View. For the Model, Struts can interact with standard data access technologies, like JDBC and EJB, as well as most any third-party packages, like Hibernate, iBATIS, or Object Relational Bridge. For the View, Struts works well with JavaServer Pages, including JSTL and JSF, as well as Velocity Templates, XSLT, and other presentation systems. 
The Struts framework provides the invisible underpinnings every professional web application needs to survive. Struts helps you create an extensible development environment for your application, based on published standards and proven design patterns. 


	Q:
	What is Jakarta Struts Framework?

	A:
	Jakarta Struts is open source implementation of MVC (Model-View-Controller) pattern for the development of web based applications. Jakarta Struts is robust architecture and can be used for the development of application of any size. Struts framework makes it much easier to design scalable, reliable Web applications with Java.


	Q:
	What is ActionServlet?

	A:
	The class org.apache.struts.action.ActionServlet is the called the ActionServlet. In the the Jakarta Struts Framework this class plays the role of controller. All the requests to the server goes through the controller. Controller is responsible for handling all the requests.


	Q:
	How you will make available any Message Resources Definitions file to the Struts Framework Environment?

	A:
	T Message Resources Definitions file are simple .properties files and these files contains the messages that can be used in the struts project. Message Resources Definitions files can be added to the struts-config.xml file through <message-resources /> tag. 

Example:
<message-resources parameter=\"MessageResources\" />.


	Q:
	What is Action Class?

	A:
	The Action Class is part of the Model and is a wrapper around the business logic. The purpose of Action Class is to translate the HttpServletRequest to the business logic. To use the Action, we need to Subclass and overwrite the execute() method. In the Action Class all the database/business processing are done. It is advisable to perform all the database related stuffs in the Action Class. The ActionServlet (commad) passes the parameterized class to Action Form using the execute() method. The return type of the execute method is ActionForward which is used by the Struts Framework to forward the request to the file as per the value of the returned ActionForward object. 


	Q:
	What is ActionForm?

	A:
	An ActionForm is a JavaBean that extends org.apache.struts.action.ActionForm. ActionForm maintains the session state for web application and the ActionForm object is automatically populated on the server side with data entered from a form on the client side. 


	Q:
	What is Struts Validator Framework?

	A:
	Struts Framework provides the functionality to validate the form data. It can be use to validate the data on the users browser as well as on the server side. Struts Framework emits the java scripts and it can be used validate the form data on the client browser. Server side validation of form can be accomplished by sub classing your From Bean with DynaValidatorForm class. 
The Validator framework was developed by David Winterfeldt as third-party add-on to Struts. Now the Validator framework is a part of Jakarta Commons project and it can be used with or without Struts. The Validator framework comes integrated with the Struts Framework and can be used without doing any extra settings.


	Q:
	Give the Details of XML files used in Validator Framework?

	A:
	The Validator Framework uses two XML configuration files validator-rules.xml and validation.xml. The validator-rules.xml defines the standard validation routines, these are reusable and used in validation.xml. to define the form specific validations. The validation.xml defines the validations applied to a form bean.


	Q:
	How you will display validation fail errors on jsp page?

	A:
	Following tag displays all the errors: 

<html:errors/>


	Q:
	How you will enable front-end validation based on the xml in validation.xml?

	A:
	The <html:javascript> tag to allow front-end validation based on the xml in validation.xml. For example the code: <html:javascript formName=\"logonForm\" dynamicJavascript=\"true\" staticJavascript=\"true\" /> generates the client side java script for the form \"logonForm\" as defined in the validation.xml file. The <html:javascript> when added in the jsp file generates the client site validation script.


	Q:
	How to get data from the velocity page in a action class?

	A:
	We can get the values in the action classes by using data.getParameter(\"variable name defined in the velocity page\");


DB Interview Questions

	Q:
	What is SQL? 

	A:
	SQL stands for 'Structured Query Language'.


	Q:
	What is SELECT statement?

	A:
	The SELECT statement lets you select a set of values from a table in a database. The values selected from the database table would depend on the various conditions that are specified in the SQL query.


	Q:
	How can you compare a part of the name rather than the entire name?

	A:
	SELECT * FROM people WHERE empname LIKE '%ab%'
Would return a recordset with records consisting empname the sequence 'ab' in empname .


	Q:
	What is the INSERT statement? 

	A:
	The INSERT statement lets you insert information into a database.


	Q:
	How do you delete a record from a database? 

	A:
	Use the DELETE statement to remove records or any particular column values from a database.


	Q:
	How could I get distinct entries from a table?

	A:
	The SELECT statement in conjunction with DISTINCT lets you select a set of distinct values from a table in a database. The values selected from the database table would of course depend on the various conditions that are specified in the SQL query. Example
SELECT DISTINCT empname FROM emptable 


	Q:
	How to get the results of a Query sorted in any order?

	A:
	You can sort the results and return the sorted results to your program by using ORDER BY keyword thus saving you the pain of carrying out the sorting yourself. The ORDER BY keyword is used for sorting.

SELECT empname, age, city FROM emptable ORDER BY empname


	Q:
	How can I find the total number of records in a table?

	A:
	You could use the COUNT keyword , example

SELECT COUNT(*) FROM emp WHERE age>40 


	Q:
	What is GROUP BY?

	A:
	The GROUP BY keywords have been added to SQL because aggregate functions (like SUM) return the aggregate of all column values every time they are called. Without the GROUP BY functionality, finding the sum for each individual group of column values was not possible. 


	Q:
	What is the difference among "dropping a table", "truncating a table" and "deleting all records" from a table.

	A:
	Dropping :  (Table structure  + Data are deleted), Invalidates the dependent objects ,Drops the indexes 

Truncating:  (Data alone deleted), Performs an automatic commit, Faster than delete
Delete : (Data alone deleted), Doesn’t perform automatic commit


	Q:
	What are the Large object types suported by Oracle? 

	A:
	Blob and Clob.


	Q:
	Difference between a "where" clause and a "having" clause.

	A:
	Having clause is used only with group functions whereas Where is not used with.


	Q:
	What's the difference between a primary key and a unique key? 

	A:
	Both primary key and unique enforce uniqueness of the column on which they are defined. But by default primary key creates a clustered index on the column, where are unique creates a nonclustered index by default. Another major difference is that, primary key doesn't allow NULLs, but unique key allows one NULL only.


	Q:
	What are cursors? Explain different types of cursors. What are the disadvantages of cursors? How can you avoid cursors? 

	A:
	Cursors allow row-by-row prcessing of the resultsets.
Types of cursors: Static, Dynamic, Forward-only, Keyset-driven. See books online for more information.
Disadvantages of cursors: Each time you fetch a row from the cursor, it results in a network roundtrip, where as a normal SELECT query makes only one rowundtrip, however large the resultset is. Cursors are also costly because they require more resources and temporary storage (results in more IO operations). Furthere, there are restrictions on the SELECT statements that can be used with some types of cursors.
Most of the times, set based operations can be used instead of cursors. 


	Q:
	What are triggers? How to invoke a trigger on demand? 

	A:
	Triggers are special kind of stored procedures that get executed automatically when an INSERT, UPDATE or DELETE operation takes place on a table. 
Triggers can't be invoked on demand. They get triggered only when an associated action (INSERT, UPDATE, DELETE) happens on the table on which they are defined.
Triggers are generally used to implement business rules, auditing. Triggers can also be used to extend the referential integrity checks, but wherever possible, use constraints for this purpose, instead of triggers, as constraints are much faster.


	Q:
	What is a join and explain different types of joins. 

	A:
	Joins are used in queries to explain how different tables are related. Joins also let you select data from a table depending upon data from another table. 

Types of joins: INNER JOINs, OUTER JOINs, CROSS JOINs. OUTER JOINs are further classified as LEFT OUTER JOINS, RIGHT OUTER JOINS and FULL OUTER JOINS.


	Q:
	What is a self join?

	A:
	Self join is just like any other join, except that two instances of the same table will be joined in the query. 


J2EE DESIGN PATTERNS
	First we sould start with what are design pattern? 
We can say a design pattern is simply a description of a recurring solution to a problem, given a context.The context is the environment, surroundings, situation, or interrelated conditions within which the problem exists.


	Second why do need to use design patterns?
Design patterns have a number of advantages like -
1. Once described, any level engineer can use the pattern. 
2. They allow for reuse without having to reinvent in every a project. 
3. They allow to better define system structure. 
4. They provide a design vocabulary. 
5. They provide reusable artifacts.
6. Patterns can form frameworks that can then be used for implementations. 


	In this section we have tried to cover how to use and identify design patterns, in J2EE applications. The interest in design patterns has been around for a number of years in the software industry. However, interest among mainstream software developers is a fairly recent development actually it takes a highly experienced engineer to recognize a pattern, it requires collaboration, and it requires ongoing refinements. 


	There are a number of patterns that have been identified by the Sun Java Center for the presentation tier. We havve tried to explain them in this section , we are starting with a small explanation and then a complete section on each patterns.



Intercepting Filter : Facilitates preprocessing and post-processing of a request.

Front Controller : Provides a centralized controller for managing the handling of requests.

Composite View : Creates an aggregate View from atomic subcomponents.

View Helper : Encapsulates logic that is not related to presentation formatting into Helper components. 

Dispatcher View : Combines a Dispatcher component with the Front Controller and View Helper patterns, deferring many activities to View processing. 

Service to Worker :Combines a Dispatcher component with the Front 
Controller and View Helper patterns. 

Business Delegate :Reduces coupling between presentation-tier clients and business services. It hides the underlying implementation details of the business service, such as lookup and access details of the EJB architecture.

Session Facade : Encapsulate the complexity of interactions between the business objects participating in a workflow. The Session Facade manages the business objects, and provides a uniform coarse-grained service access layer to clients.

Service Locator : Multiple clients can reuse the Service Locator object to reduce code complexity, provide a single point of control, and improve performance by providing a caching facility.

Transfer Object Assembler : It is used to build the required model or submodel. The Transfer Object Assembler uses Transfer Objects to retrieve data from various business objects and other objects that define the model or part of the model.

Value List Handler :The most critical concern in a distributed paradigm is the latency time. Value List Handler Pattern suggests an alternate approach of using ejb-finder methods. The pattern is used to control the search, cache the results and provide the results to the client using a lightweight mechanism.

Composite Entity :It model, represent, and manage a set of interrelated persistent objects rather than representing them as individual fine-grained entity beans. A Composite Entity bean represents a graph of objects.

Transfer Object :Encapsulate the business data. A single method call is used to send and retrieve the Transfer Object. When the client requests the enterprise bean for the business data, the enterprise bean can construct the Transfer Object, populate it with its attribute values, and pass it by value to the client.

Service Activator :Service Activator enables asynchronous access to enterprise beans and other business services. It receive asynchronous client requests and messages. On receiving a message, the Service Activator locates and invokes the necessary business methods on the business service components to fulfill the request asynchronously. In EJB2.0, Message Driven beans can be used to implement Service Activator for message based enterprise applications. The Service Activator is a JMS Listener and delegation service that creates a message façade for the EJBs.

Data Access Object : Abstracts and encapsulate all access to the data source. The DAO manages the connection with the data source to obtain and store data.
JAVA DESIGN PATTERNS
Who should read this?
I want to write this article on patterns because I have found in many books that reading about a pattern also, does not at times gives us complete feel of how and where to use it. I want that I should be able to write something which presents the patterns in as simple a way as possible. If the reader understands about the patterns after reading this, I will consider myself successful.

Abstract: “Pattern” as the name suggests, means series of events occurring in a definite order. The patterns can be found in Java and J2ee technologies also. Many a times, we find that there is a particular way of tackling a problem. This way is easy and has been used many times successfully by a number of people earlier also. This method becomes a pattern.
Learning the design patterns is a multiple step process:
1. Acceptance
2. Recognition
3. Internalization
Patterns Defined: The patterns can be defined in many ways. You can find the definitions of patterns in many good books.
“Design patterns are recurring solutions to design problems.”
Patterns: According to commonly known practices, there are 23 design patterns in Java. These patterns are grouped under three heads:
1. Creational Patterns
2. Structural Patterns
3. Behavioral Patterns
Creational Patterns
All the creational patterns define the best possible way in which an object can be instantiated. These describes the best way to CREATE object instances. Now everyone knows the object instance in Java can be created using a new operator.

Book book = new Book (); 
So, what’s the great stuff? Well, that’s true. The new Operator creates the instance of an object, but this is hard-coding. As I have said earlier, creating good software is difficult and so, hard coding is the last thing one should do. Also, at times the very nature of the object which is created can change according to the nature of the program. In such scenarios, we can make use of patterns to give this a more general and flexible approach. 

There are five types of Creational Patterns.
1. Factory Pattern
2. Abstract Factory Pattern
3. Builder Pattern
4. Prototype Pattern
5. Singleton Pattern
Creational Patterns - Factory Pattern
Factory of what? Of classes. In simple words, if we have a super class and n sub-classes, and based on data provided, we have to return the object of one of the sub-classes, we use a factory pattern.

Let’s take an example to understand this pattern.
Example: Let’s suppose an application asks for entering the name and sex of a person. If the sex is Male (M), it displays welcome message saying Hello Mr. <Name> and if the sex is Female (F), it displays message saying Hello Ms <Name>.

The skeleton of the code can be given here.
	public class Person {

	 
	// name string
public String name;
// gender : M or F
private String gender; 
public String getName() {
return name;
}

public String getGender() {
return gender;
}

	}// End of class


This is a simple class Person having methods for name and gender. Now, we will have two sub-classes, Male and Female which will print the welcome message on the screen.
	public class Male extends Person {

	 
	public Male(String fullName) {
System.out.println("Hello Mr. "+fullName);
}

	}// End of class


Also, the class Female
	public class Female extends Person {

	 
	public Female(String fullNname) {
System.out.println("Hello Ms. "+fullNname);
}

	}// End of class


Now, we have to create a client, or a SalutationFactory which will return the welcome message depending on the data provided. 
	public class SalutationFactory {

	 
	public static void main(String args[]) {
SalutationFactory factory = new SalutationFactory();
factory.getPerson(args[0], args[1]);
} 

public Person getPerson(String name, String gender) {
if (gender.equals("M"))
return new Male(name);
else if(gender.equals("F"))
return new Female(name);
else
return null;
}

	}// End of class


This class accepts two arguments from the system at runtime and prints the names. 
Running the program:
After compiling and running the code on my computer with the arguments Prashant and M:
java Prashant M
The result returned is: “Hello Mr. Prashant”.
When to use a Factory Pattern?
The Factory patterns can be used in following cases:
1. When a class does not know which class of objects it must create.
2. A class specifies its sub-classes to specify which objects to create.
3. In programmer’s language (very raw form), you can use factory pattern where you have to create an object of any one of sub-classes depending on the data provided.
Creational Patterns - Abstract Factory Pattern
This pattern is one level of abstraction higher than factory pattern. This means that the abstract factory returns the factory of classes. Like Factory pattern returned one of the several sub-classes, this returns such factory which later will return one of the sub-classes.

Let’s understand this pattern with the help of an example.
Suppose we need to get the specification of various parts of a computer based on which work the computer will be used for.

The different parts of computer are, say Monitor, RAM and Processor. The different types of computers are PC, Workstation and Server. 

So, here we have an abstract base class Computer.
	package creational.abstractfactory; 
public abstract class Computer {

	 
	/**
* Abstract method, returns the Parts ideal for
* Server
* @return Parts
*/
public abstract Parts getRAM(); 

/**
* Abstract method, returns the Parts ideal for
* Workstation
* @return Parts
*/
public abstract Parts getProcessor();
/**
* Abstract method, returns the Parts ideal for
* PC
* @return Parts
*/
public abstract Parts getMonitor();

	}// End of class


This class, as you can see, has three methods all returning different parts of computer. They all return a method called Parts. The specification of Parts will be different for different types of computers. Let’s have a look at the class Parts.
	package creational.abstractfactory; 
public class Parts {

	 
	/**
* specification of Part of Computer, String
*/
public String specification; 

/**
* Constructor sets the name of OS
* @param specification of Part of Computer
*/
public Parts(String specification) {
this.specification = specification;
}
/**
* Returns the name of the part of Computer
*
* @return specification of Part of Computer, String
*/
public String getSpecification() {
return specification;
}

	}// End of class


And now lets go to the sub-classes of Computer. They are PC, Workstation and Server.
	package creational.abstractfactory; 

public class PC extends Computer {

	 
	/**
* Method over-ridden from Computer, returns the Parts ideal for
* Server
* @return Parts
*/
public Parts getRAM() {
return new Parts("512 MB");
} 

/**
* Method over-ridden from Computer, returns the Parts ideal for
* Workstation
* @return Parts
*/
public Parts getProcessor() {
return new Parts("Celeron");
}
/**
* Method over-ridden from Computer, returns the Parts ideal for
* PC
* @return Parts
*/
public Parts getMonitor() {
return new Parts("15 inches");
}

	}// End of class


	package creational.abstractfactory;

public class Workstation extends Computer { 

	 
	/**
* Method over-ridden from Computer, returns the Parts ideal for
* Server
* @return Parts
*/
public Parts getRAM() {
return new Parts("1 GB");
} 

/**
* Method over-ridden from Computer, returns the Parts ideal for
* Workstation
* @return Parts
*/
public Parts getProcessor() {
return new Parts("Intel P 3");
}
/**
* Method over-ridden from Computer, returns the Parts ideal for
* PC
* @return Parts
*/
public Parts getMonitor() {
return new Parts("19 inches");
}

	}// End of class


	package creational.abstractfactory; 

public class Server extends Computer{ 

	 
	/**
* Method over-ridden from Computer, returns the Parts ideal for
* Server
* @return Parts
*/
public Parts getRAM() {
return new Parts("4 GB");
} 

/**
* Method over-ridden from Computer, returns the Parts ideal for
* Workstation
* @return Parts
*/
public Parts getProcessor() {
return new Parts("Intel P 4");
}
/**
* Method over-ridden from Computer, returns the Parts ideal for
* PC
* @return Parts
*/
public Parts getMonitor() {
return new Parts("17 inches");
}

	}// End of class


Now let’s have a look at the Abstract factory which returns a factory “Computer”. We call the class ComputerType.
	package creational.abstractfactory;
/**
* This is the computer abstract factory which returns one
* of the three types of computers.
*
*/
public class ComputerType {

	 
	private Computer comp; 

public static void main(String[] args) {

	 
	 
	ComputerType type = new ComputerType(); 
Computer computer = type.getComputer("Server");
System.out.println("Monitor: "+computer.getMonitor().getSpecification());
System.out.println("RAM: "+computer.getRAM().getSpecification());
System.out.println("Processor: "+computer.getProcessor().getSpecification());

	 
	} 
	 

	 
	 
	/**
* Returns a computer for a type
*
* @param computerType String, PC / Workstation / Server
* @return Computer
*/

	 
	public Computer getComputer(String computerType) {

	 
	 
	if (computerType.equals("PC"))
comp = new PC();
else if(computerType.equals("Workstation"))
comp = new Workstation();
else if(computerType.equals("Server"))
comp = new Server(); 
return comp;

	 
	}
	 

	}// End of class


Running this class gives the output as this:
Monitor: 17 inches
RAM: 4 GB
Processor: Intel P 4.
When to use Abstract Factory Pattern?
One of the main advantages of Abstract Factory Pattern is that it isolates the concrete classes that are generated. The names of actual implementing classes are not needed to be known at the client side. Because of the isolation, you can change the implementation from one factory to another.
Creational Patterns - Singleton Pattern
This is one of the most commonly used patterns. There are some instances in the application where we have to use just one instance of a particular class. Let’s take up an example to understand this.
A very simple example is say Logger, suppose we need to implement the logger and log it to some file according to date time. In this case, we cannot have more than one instances of Logger in the application otherwise the file in which we need to log will be created with every instance.
We use Singleton pattern for this and instantiate the logger when the first request hits or when the server is started.
	package creational.singleton; 
import org.apache.log4j.Priority;
import java.text.SimpleDateFormat;
import java.util.GregorianCalendar;
import java.util.Properties;
import java.io.InputStream;
import java.io.FileOutputStream;
import java.io.PrintStream;
import java.io.IOException;
public class Logger {

	 
	private String fileName;
private Properties properties;
private Priority priority; 

/**
* Private constructor
*/
private Logger() {
logger = this;
}
/**
* Level of logging, error or information etc
*
* @return level, int
*/
public int getRegisteredLevel() {
int i = 0;
try {
InputStream inputstream = getClass().getResourceAsStream("Logger.properties");
properties.load(inputstream);
inputstream.close();
i = Integer.parseInt(properties.getProperty("**logger.registeredlevel**"));
if(i < 0 || i > 3)
i = 0;
}
catch(Exception exception) {
System.out.println("Logger: Failed in the getRegisteredLevel method");
exception.printStackTrace();
}
return i;
}
/**
* One file will be made daily. So, putting date time in file
* name.
*
* @param gc GregorianCalendar
* @return String, name of file
*/
private String getFileName(GregorianCalendar gc) {
SimpleDateFormat dateFormat1 = new SimpleDateFormat("dd-MMM-yyyy");
String dateString = dateFormat1.format(gc.getTime());
String fileName = "C:\\prashant\\patterns\\log\\PatternsExceptionLog-" + dateString + ".txt";
return fileName;
}
/**
* A mechanism to log message to the file.
*
* @param p Priority
* @param message String
*/
public void logMsg(Priority p, String message) {
try {
GregorianCalendar gc = new GregorianCalendar();
String fileName = getFileName(gc);
FileOutputStream fos = new FileOutputStream(fileName, true);
PrintStream ps = new PrintStream(fos);
SimpleDateFormat dateFormat2 = new SimpleDateFormat("EEE, MMM d, yyyy 'at' hh:mm:ss a");
ps.println("<"+dateFormat2.format(gc.getTime())+">["+message+"]");
ps.close();
}
catch (IOException ie) {
ie.printStackTrace();
}
}
/**
* this method initialises the logger, creates an object
*/
public static void initialize() {
logger = new Logger();
}
// singleton - pattern
private static Logger logger;
public static Logger getLogger() {
return logger;
}

	}// End of class


Difference between static class and static method approaches:
One question which a lot of people have been asking me. What’s the difference between a singleton class and a static class? The answer is static class is one approach to make a class “Singleton”.
We can create a class and declare it as “final” with all the methods “static”. In this case, you can’t create any instance of class and can call the static methods directly.
Example:
final class Logger {
//a static class implementation of Singleton pattern
static public void logMessage(String s) {
System.out.println(s);
}
}// End of class
//==============================
public class StaticLogger {
public static void main(String args[]) {
Logger.logMessage("This is SINGLETON");
}
}// End of class
The advantage of this static approach is that it’s easier to use. The disadvantage of course is that if in future you do not want the class to be static anymore, you will have to do a lot of recoding.
Creational Patterns - Builder Pattern
Builder, as the name suggests builds complex objects from simple ones step-by-step. It separates the construction of complex objects from their representation. 
Let’s take a non-software example for this. Say, we have to plan for a children meal at a fast food restaurant. What is it comprised of? Well, a burger, a cold drink, a medium fries and a toy.
This is common to all the fast food restaurants and all the children meals. Here, what is important? Every time a children’s meal is ordered, the service boy will take a burger, a fries, a cold drink and a toy. Now suppose, there are 3 types of burgers available. Vegetable, Fish and Chicken, 2 types of cold drinks available. Cola and Orange and 2 types of toys available, a car and a doll.
So, the order might be a combination of one of these, but the process will be the same. One burger, one cold drink, one fries and one toy. All these items are placed in a paper bag and is given to the customer.
Now let’s see how we can apply software to this above mentioned example.
The whole thing is called a children meal. Each of the four burger, cold drink, fries and toy are items in the meal. So, we can say, there is an interface Item having two methods, pack() and price().
Let’s take a closer look at the interface Item:

Item.java
	package creational.builder;
public interface Item {

	 
	/**
* pack is the method, as every item will be packed
* in a different way.
* E.g.:- The burger will be packed as wrapped in a paper
* The cold drink will be given in a glass
* The medium fries will be packed in a card box and
* The toy will be put in the bag straight.
* The class Packing is an interface for different types of
* for different Items.
*/

public Packing pack(); 

/**
* price is the method as all the items
* burger, cold drink, fries will have a price.
* The toy will not have any direct price, it will
* be given free with the meal.
*
* The total price of the meal will be the combined
* price of the three items.
*
* @return price, int in rupees.
*/
public int price();

	}// End of class


So, we must now have a class defined for each of the items, as burger, toy, cold drink and fries. All these will implement the Item interface.
Lets start with Burger:

Burger.java
	package creational.builder;
/**
* The class remains abstract as price method will be implemented
* according to type of burger.
* @see price()
* 
*/
public abstract class Burger implements Item {

	 
	/**
* A burger is packed in a wrapper. Its wrapped
* in the paper and is served. The class Wrapper is 
* sub-class of Packing interface.
* @return new Wrapper for every burger served.
*/
public Packing pack() {
return new Wrapper();
} 

/**
* This method remains abstract and cannot be
* given an implementation as the real implementation
* will lie with the type of burger.
*
* E.g.:- Veg Burger will have a different price from
* a fish burger.
*
* @return price, int.
*/
public abstract int price();

	}// End of class



The class Burger can be further extended to VegBurger, FishBurger, ChickenBurger etc. These classes will each implement the price() method and return a price for each type of burger. I, in this example have given the implementation for VegBurger class. 

VegBurger.java 

	package creational.builder;

/**
* The implementation of price method.
*/
public class VegBurger extends Burger {

	 
	/**
* This is the method implementation from
* the super class Burger.
*
* @return price of a veg burger in rupees.
*/
public int price() {
return 39;
}

	}// End of class



Let’s concentrate on other items now. I, here for explanation purpose will give another item Fries.

Fries.java 
	package creational.builder; 

/**
* Implements the Item interface.
*/
public class Fries implements Item {

	 
	/**
* Packing in which fries are served.
*
* @return new Packing for every fries.
* Envelop is a packing in which fries are given
*/
public Packing pack() {
return new Envelop();
} 

/**
* Price of the medium fries.
*
* @return int , price of medium fries in rupees
*/
public int price() {
return 25;
}

	}// End of class


Now, let’s see the Builder class, MealBuilder. This class is the one which serves the Children’s meal.

MealBuilder.java 
	package creational.builder;
/**
* Main builder class which builds the entire meal
* for the customers
*/
public class MealBuilder {

	 
	public Packing additems() {
Item[] items = {new VegBurger(), new Fries(), new Cola(), new Doll()} 
return new MealBox().addItems(items);
}
public int calculatePrice() {
int totalPrice = new VegBurger().price() + new Cola().price() + new Fries().price() + new Doll().price();
return totalPrice;
}

	}// End of class


This class gives the total meal and also presents the total price. Here, we have abstracted the price calculation and meal package building activity from the presentation, which is a meal box. The Builder pattern hides the internal details of how the product is built.
Each builder is independent of others. This improves modularity and makes the building of other builders easy.
Because, each builder builds the final product step by step, we have more control on the final product. 
Creational Patterns - Prototype Pattern
The prototype means making a clone. This implies cloning of an object to avoid creation. If the cost of creating a new object is large and creation is resource intensive, we clone the object. We use the interface Cloneable and call its method clone() to clone the object.
Again let’s try and understand this with the help of a non-software example. I am stressing on general examples throughout this write-up because I find them easy to understand and easy to accept as we all read and see them in day-to-day activity. The example here we will take will be of a plant cell. This example is a bit different from the actual cloning in a way that cloning involves making a copy of the original one. Here, we break the cell in two and make two copies and the original one does not exist. But, this example will serve the purpose. Let’s say the Mitotic Cell Division in plant cells.
Let’s take a class PlantCell having a method split(). The plant cell will implement the interface Cloneable. 
Following is the sample code for class PlantCell.
PlantCell.java
	package creational.builder;
/**
* Shows the Mitotic cell division in the plant cell.
*/
public class PlantCell implements Cloneable {

	 
	public Object split() {

	 
	 
	try {

	 
	 
	 
	return super.clone();
}catch(Exception e) {
System.out.println("Exception occured: "+e.getMessage());
return null;
}

	 
	 
	}

	}// End of class



Now let’s see, how this split method works for PlantCell class. We will make another class CellDivision and access this method. 

CellDivision.java
	package creational.prototype;
/**
* Shows how to use the clone.
*/
public class CellDivision {

	 
	public static void main(String[] args) {
PlantCell cell = new PlantCell(); 

// create a clone
PlantCell newPlantCell = (PlantCell)cell.split();
}

	}// End of class



One thing is you cannot use the clone as it is. You need to instantiate the clone before using it. This can be a performance drawback. This also gives sufficient access to the data and methods of the class. This means the data access methods have to be added to the prototype once it has been cloned.

Structural Patterns
Structural Patterns describe how objects and classes can be combined to form larger structures. The difference between class patterns and object patterns is that class patterns describe abstraction with the help of inheritance and how it can be used to provide more useful program interface. Object patterns, on other hand, describe how objects can be associated and composed to form larger, more complex structures.
There are seven structural patterns described. They are as follows:
Patterns.
1. Adapter Pattern
2. Bridge Pattern
3. Composite Pattern
4. Decorator Pattern
5. Facade Pattern
6. Flyweight Pattern
7. Proxy Pattern
Structural Patterns - Adapter Pattern
The Adapter pattern is used so that two unrelated interfaces can work together. The joining between them is called an Adapter. This is something like we convert interface of one class into interface expected by the client. We do that using an Adapter. 

Let’s try and understand this with the help of an example. Again, I will like to take a general example. We all have electric sockets in our houses of different sizes and shapes. I will take an example of a socket of 15 Ampere. This is a bigger socket and the other one which is smaller is of 5 Ampere. A 15 Amp plug cannot fit into a 5 Amp socket. Here, we will use an Adapter. The adapter can be called a connector here. The connector connects both of these and gives output to the client plug which is of 5 Amp.

The Adapter is something like this. It will be having the plug of suitable for 15 Amp and a socket suitable for a 5 Amp plug. So, that the 5 Amp plug which here is the client can fit in and also the server which here is the 15 Amp socket can give the output.

Let’s try and convert the same example into a software program. How do we do this? Let’s try and understand the problem once more. We have a 5 Amp plug and want a 5 Amp socket so that it can work. We DO NOT have a 5 Amp socket, what we have is a 15 Amp socket in which the 5 Amp plug cannot fit. The problem is how to cater to the client without changing the plug or socket.

The Adapter Pattern can be implemented in two ways, by Inheritance and by Composition.

Here is the example of Adapter by Inheritance:

Let’s say there is a socket interface.

Socket.java 

	package structural.adapter.inheritance;
/**
* The socket class has a specs for 15 AMP.
*/
public interface Socket { 

	 
	/**
* This method is used to match the input to be
* given to the Plug
*
* @return Output of the Plug (Client)
*/
public String getOutput();

	}// End of interface


And there is a class Plug which wants the input of 5 AMP. This is the client.

Plug.java 
	package structural.adapter.inheritance;
/**
* The input for the plug is 5 AMP. which is a
* mismatch for a 15 AMP socket.
*
* The Plug is the client. We need to cater to
* the requirements of the Plug.
*/
public class Plug {

	 
	private String specification = "5 AMP"; 

public String getInput() {
return specification;
}

	}// End of class



Finally, there will be an adapter class. This will inherit the socket and give output for Plug.

ConnectorAdapter.java 
	package structural.adapter.inheritance;
/**
* ConnectorAdapter has is the connector between
* the socket and plug so as to make the interface
* of one system to suit the client.
*/
public class ConnectorAdapter implements Socket {

	 
	/**
* Method coming from the interface
* Socket which we have to make to
* fit the client plug
*
* @return Desired output of 5 AMP
*/
public String getOutput() {
Plug plug = new Plug();
String output = plug.getInput();
return output;
}

	}// End of class



This class implements the getOutput() method of Socket and sets it to fit the client output. Similarly, let’s consider the Association and Composition of objects by which Adapter can be implemented.
The class Socket gives the 15 AMP output.
Socket.java
	package structural.adapter.composition;
/**
* Class socket giving the 15 AMP output.
*/
public class Socket {

	 
	/**
* Output of 15AMP returned.
*
* @return Value of output from socket
*/
public String getOutput() {
return "15 AMP";
}

	}// End of class


There is an interface Plug.java which has a method getInput(). This is the client and we need to adapt the output for this input which is 5 AMP.
Plug.java
	package structural.adapter.composition;
/**
* The input for the plug is 5 AMP. which is a
* mismatch for a 15 AMP socket.
*
* The Plug is the client. We need to cater to
* the requirements of the Plug.
*/
public interface Plug {

	 
	public String getInput(); 

	}// End of class


Plug5AMP is the implementation of Plug which requires 5 AMP of input.
Plug5AMP.java
	package structural.adapter.composition;

public class Plug5AMP implements Plug { 

	 
	/**
* Get the input of client i.e. Plug
*
* @return 5 AMP
*/
public String getInput() {
return "5 AMP";
}

	}// End of class


The Adapter here takes output from the Socket. If the output is what is needed, it gives it to the Plug else, it overrides the value and returns the adapter output.

ConnectorAdapter.java
	package structural.adapter.composition;
/**
* Using composition
*/
public class ConnectorAdapter { 

	 
	Plug5AMP plug5; 

public ConnectorAdapter(Plug5AMP plug) {
this.plug5 = plug;
}
public static void main(String[] args) {
// Taking output from the Socket
Socket socket = new Socket();
String outputFromSocket = socket.getOutput();
// Giving away input to the Plug
ConnectorAdapter adapter = new ConnectorAdapter(new Plug5AMP());
String inputToPlug = adapter.getAdapterOutput(outputFromSocket);
System.out.println("New output by adapter is: "+inputToPlug);
}
public String getAdapterOutput(String outputFromScoket) {
/*
* if output is same, return
*/
if (outputFromScoket.equals(plug5.getInput())) {
return outputFromScoket;
}
/*
* Else, override the value by adapterOutput
*/
else {
String adapterOutput = plug5.getInput();
return adapterOutput;
}

	}// End of class


This is how the Adapter pattern works. When one interface cannot be changed and has to be suited to the again cannot-be-changed client, an adapter is used so that both the interfaces can work together.
Structural Patterns - Bridge Pattern
The Bridge Pattern is used to separate out the interface from its implementation. Doing this gives the flexibility so that both can vary independently.
The best example for this is like the electric equipments you have at home and their switches. For e.g., the switch of the fan. The switch is the interface and the actual implementation is the Running of the fan once its switched-on. Still, both the switch and the fan are independent of each other. Another switch can be plugged in for the fan and this switch can be connected to light bulb.
Let’s see how we can convert this into a software program. Switch is the interface having two functions, switchOn() and switchOff().
Here is the sample code for Switch.

Switch.java 

	package structural.bridge;
/**
* Just two methods. on and off.
*/
public interface Switch {

	 
	// Two positions of switch.
public void switchOn();
public void switchOff();

	}// End of interface


This switch can be implemented by various devices in house, as Fan, Light Bulb etc. Here is the sample code for that.

Fan.java 
	package structural.bridge;
/**
* Implement the switch for Fan
*/
public class Fan implements Switch {

	 
	// Two positions of switch.
public void switchOn() {
System.out.println("FAN Switched ON");
} 
public void switchOff() {
System.out.println("FAN Switched OFF");
}

	}// End of class



And implementation as Bulb.

Bulb.java 
	package structural.bridge;
/**
* Implement the switch for Fan
*/
public class Bulb implements Switch {

	 
	// Two positions of switch.
public void switchOn() {
System.out.println("BULB Switched ON");
} 

public void switchOff() {
System.out.println("BULB Switched OFF");
}

	}// End of class



Here, we can see, that the interface Switch can be implemented in different ways. Here, we can easily use Switch as an interface as it has only two functions, on and off. But, there may arise a case where some other function be added to it, like change() (change the switch). In this case, the interface will change and so, the implementations will also changed, for such cases, you should use the Switch as abstract class. This decision should be made earlier to implementation whether the interface should be interface or abstract class. 
Structural Patterns - Composite Pattern
In developing applications, we come across components which are individual objects and also can be collection of objects. Composite pattern can represent both the conditions. In this pattern, you can develop tree structures for representing part-whole hierarchies.
TThe most common example in this pattern is of a company’s employee hierarchy. We here will also take the same example.
The employees of a company are at various positions. Now, say in a hierarchy, the manager has subordinates; also the Project Leader has subordinates, i.e. employees reporting to him/her. The developer has no subordinates.
So, let’s have a look at the class Employee: This is a simple class with getters and setters for attributes as name, salary and subordinates.

Employee.java 

	package structural.composite;

import java.util.Vector;

public class Employee {

	 
	private String name;
private double salary;
private Vector subordinates;

public Vector getSubordinates() {
return subordinates;
} 

public void setSubordinates(Vector subordinates) {
this.subordinates = subordinates;
}

// constructor
public Employee(String name, double sal) {
setName(name);
setSalary(sal);
subordinates = new Vector();
}
public String getName() {
return name;
}
public void setName(String name) {
this.name = name;
}
public double getSalary() {
return salary;
}
public void setSalary(double salary) {
this.salary = salary;
}
public void add(Employee e) {
subordinates.addElement(e);
}
public void remove(Employee e) {
subordinates.remove(e);
}

	}// End of interface


Next we, fill up the tree. You can make a class to access the class Employee and try filling up the tree like this:
	

/**
* This will add employess to the tree. The boss, is PM
* and has subordinates.
*/

	 
	private void addEmployeesToTree() { 

CFO = new Employee("CFO", 30000);
Employee headFinance1 = new Employee("Head Finance. North Zone", 20000);
Employee headFinance2 = new Employee("Head Finance. West Zone", 22000);
Employee accountant1 = new Employee("Accountant1", 10000);
Employee accountant2 = new Employee("Accountant2", 9000);
Employee accountant3 = new Employee("Accountant3", 11000);
Employee accountant4 = new Employee("Accountant4", 12000);
CFO.add(headFinance1);
CFO.add(headFinance2);
headFinance1.add(accountant1);
headFinance1.add(accountant4);
headFinance2.add(accountant2);
headFinance2.add(accountant3);

	}// End of class



Once we have filled the tree up, now we can get the tree for any employee and find out whether that employee has subordinates with the following condition.

Vector subOrdinates = emp.getSubordinates();
if (subOrdinates.size() != 0)
getTree(subOrdinates);
else
System.out.println("No Subordinates for the Employee: "+emp.getName());

Thus the Composite pattern allows you to create a tree like structure for simple and complex objects so they appear the same to the client. 
Structural Patterns - Decorator Pattern
The decorator pattern helps to add behavior or responsibilities to an object. This is also called “Wrapper”. Suppose we have some 6 objects and 2 of them need a special behavior, we can do this with the help of a decorator.
Java Design Patterns suggest that Decorators should be abstract classes and the concrete implementation should be derived from them.
The decorator pattern can be use wherever there is a need to add some functionality to the object or group of objects. Let’s take an example of a Christmas tree. There is a need to decorate a Christmas tree. Now we have many branches which need to be decorated in different ways.

Let’s have a look at the basic Decorator class. 
Decorator.java 

	package structural.decorator; 
public abstract class Decorator {

	 
	/*
* The method places each decorative item
* on the tree.
*/
public abstract void place(Branch branch);

	}// End of class


This class has just one method place(). This method places different types of items on the branches of the tree.
The class ChristmasTree is very simple and has just one method which returns a branch.

ChristmasTree.java 
	package structural.decorator; 
public class ChristmasTree {

	 
	private Branch branch; 

public Branch getBranch() {
return branch;
} 

	}// End of class


Now we can decorate the branches in three different ways, one is by putting coloured balls on them, by putting coloured ruffles on them and also by putting stars on them.
Let’s have a look at the implementation of these three different types of decorators.

BallDecorator.java 
	package structural.decorator; 
/**
* Decorates the branch of the tree with
* coloured balls.
*/
public class BallDecorator extends Decorator {

	 
	// Default Constructor
public BallDecorator(ChristmasTree tree) {
Branch branch = tree.getBranch();
place(branch);
} 

/*
* The method places each decorative item
* on the tree.
*/
public void place(Branch branch) {
branch.put("ball");
} 

	}// End of class


Similarly, we can make StarDecorator and RufflesDecorator. Now, we will see how to use the decorator. Its simple, we just are needed to pass the instance of ChristmasTree class to a decorator.
StarDecorator decorator = new StarDecorator(new ChristmasTree());
This way the decorator will be instantiated and a branch of the Christmas tree will be decorated. 
This is a very abstract example and could not be implemented in terms of code fully. But, then, as I have said, I want you to understand the patterns rather than giving you concrete examples. Once the pattern is internalized, you can think of some good software examples yourself.
Decorators, Composites and Adapters
The decorator and adapter patterns are similar. Adapters also seem to decorate the classes. The intent of using adapter is to convert the interface of one or more classes to suit the interface of the client program. In case of decorator, the intent is to add behavior and functionality to some of the objects, not all the objects or adding different functionalities to each of the objects.
In case of composite objects, the client program treats the objects similarly, whether it is a simple or complex object (nodes). 
The decorator pattern provides functionality to objects in a more flexible way rather than inheriting from them. 
There is however disadvantage of using decorator. The disadvantage is that the code maintenance can be a problem as it provides the system with a lot of similar looking small objects (each decorator).
Structural Patterns - Facade Pattern
Facade as the name suggests means the face of the building. The people walking past the road can only see this glass face of the building. They do not know anything about it, the wiring, the pipes and other complexities. The face hides all the complexities of the building and displays a friendly face.
This is how facade pattern is used. It hides the complexities of the system and provides an interface to the client from where the client can access the system. In Java, the interface JDBC can be called a facade. We as users or clients create connection using the “java.sql.Connection” interface, the implementation of which we are not concerned about. The implementation is left to the vendor of driver.
Let’s try and understand the facade pattern better using a simple example. Let’s consider a store. This store has a store keeper. In the storage, there are a lot of things stored e.g. packing material, raw material and finished goods.

You, as client want access to different goods. You do not know where the different materials are stored. You just have access to store keeper who knows his store well. Whatever you want, you tell the store keeper and he takes it out of store and hands it over to you on showing him the credentials. Here, the store keeper acts as the facade, as he hides the complexities of the system Store. 

Let us see how the Store example works.

Store.java 

	package structural.facade; 
public interface Store {

	 
	public Goods getGoods();

	}// End of interface


The store can very well be an interface. This only returns Goods. The goods are of three types as discussed earlier in this document. RawMaterialGoods, FinishedGoods and PackagingMaterialsGoods. All these classes can implement the Goods interface.
Similarly, the stores are of three types and can implement the Store interface. Let’s have a look at the code for one of the stores.

FinishedGoodsStore.java 
	package structural.facade; 
public class FinishedGoodsStore implements Store {

	 
	public Goods getGoods() {
FinishedGoods finishedGoods = new FinishedGoods();
return finishedGoods;
}

	}// End of class


Now let’s consider the facade StoreKeeper.
StoreKeeper.java 
	package structural.facade; 
public class StoreKeeper {

	 
	/**
* The raw materials are asked for and
* are returned
*
* @return raw materials
*/
public RawMaterialGoods getRawMaterialGoods() {
RawMaterialStore store = new RawMaterialStore();
RawMaterialGoods rawMaterialGoods = (RawMaterialGoods)store.getGoods();
return rawMaterialGoods;
} 


/**
* The packaging materials are asked for and
* are returned
*
* @return packaging materials
*/
public PackingMaterialGoods getPackingMaterialGoods() {
PackingMaterialStore store = new PackingMaterialStore();
PackingMaterialGoods packingMaterialGoods = (PackingMaterialGoods)store.getGoods();
return packingMaterialGoods;
}

/**
* The finished goods are asked for and
* are returned
*
* @return finished goods
*/
public FinishedGoods getFinishedGoods() {
FinishedGoodsStore store = new FinishedGoodsStore();
FinishedGoods finishedGoods = (FinishedGoods)store.getGoods();
return finishedGoods;
}

	}// End of class


This is clear that the complex implementation will be done by StoreKeeper himself. The client will just access the StoreKeeper and ask for either finished goods, packaging material or raw material.
How will the client program access this façade? Here is a simple code.

Client.java 
	package structural.facade; 
public class Client {

	 
	/**
* to get raw materials
*/
public static void main(String[] args) {
StoreKeeper keeper = new StoreKeeper();
RawMaterialGoods rawMaterialGoods = keeper.getRawMaterialGoods();
}

	}// End of class


In this way the implementation is left to the façade. The client is given just one interface and can access only that. This hides all the complexities.
There is another way of implementing this. We can have just one method in our StoreKeeper class getGoods(String goodsType).
Another version of StoreKeeper method is here.

StoreKeeper.java 
	package structural.facade; 
public class StoreKeeper {

	 
	/**
* The common method
*
* @return Goods
*/
public Goods getGoods(String goodsType) { 

if (goodsType.equals("Packaging")) {
PackingMaterialStore store = new PackingMaterialStore();
PackingMaterialGoods packingMaterialGoods = (PackingMaterialGoods)store.getGoods();
return packingMaterialGoods;
}
else if (goodsType.equals("Finished")) {
FinishedGoodsStore store = new FinishedGoodsStore();
FinishedGoods finishedGoods = (FinishedGoods)store.getGoods();
return finishedGoods;
}
else {
RawMaterialStore store = new RawMaterialStore();
RawMaterialGoods rawMaterialGoods = (RawMaterialGoods)store.getGoods();
return rawMaterialGoods;
}

	}// End of class


The client program can now create an object of StoreKeeper class and call method getGoods() passing as parameter the type of goods required. This can be done as follows.
new StoreKeeper().getGoods(“RawMaterials”);
In this case, the type-casting ill be needed on client side to narrow down Goods to RawMaterialsGoods.
All in all, the Façade pattern hides the complexities of system from the client and provides a simpler interface. Looking from other side, the facade also provides the implementation to be changed without affecting the client code.
Structural Patterns - Flyweight Pattern
The pattern here states about a mechanism by which you can avoid creating a large number of object instances to represent the entire system. 
To decide if some part of your program is a candidate for using Flyweights, consider whether it is possible to remove some data from the class and make it extrinsic. If this makes it possible to reduce greatly the number of different class instances your program needs to maintain, this might be a case where Flyweights will help.
The typical example you can see on this in every book will be of folders. The folder with name of each of the company employee on it, so, the attributes of class Folder are: ‘Selected’ , ‘Not Selected’ and the third one is ‘employeeName’. With this methodology, we will have to create 2000 folder class instances for each of the employees. This can be costly, so we can create just two class instances with attributes ‘selected’ and ‘not selected’ and set the employee’s name by a method like:

setNameOnFolder(String name);
This way, the instances of class folder will be shared and you will not have to create multiple instances for each employee.
I was going through this pattern and was trying to find the best suited non-software example. Then, I remembered the talks I had with one of my cousin’s who used to work in a grinding wheel manufacturing company. I am a Chemical Engineer and so, remember the names of chemical compounds. He was telling me that the grinding wheels are used for metal cutting across the industry. Basically the main ingredients for these grinding wheels are Aluminum Oxide (Al2O3) and Silicon Carbide (SiC). These compounds are used in form of grains. For those who remember Chemistry from schools, and for others, just follow the example. 
His company manufactures nearly 25000 types of grinding wheels. Now, there is another technicality in this and that is bonding.
There are two types of bondings used to bond the material i.e. Aluminum Oxide and Silicon Carbide together. One is Glass bonding – this is like, the wheel is heated to 1300 degree C and the silicon turns into glass to hold the two materials together. The second type of bonding is Resin bonding, this is when some resins help in holding the materials together. The wheels are in different sizes, have different ratio of materials mixed and have any of these two types of bondings. This decides the strength of the wheel. In all, creating 25,000 types of combinations is a pretty complex looking scenario. 

If we consider this from software point of view, we can see that each wheel is of a different type and so, we need to make 25000 classes for taking care of each of the wheel. This of course will be very resource intensive. So, how to avoid this?
Well, we already know a few things and we can see a common pattern in each of the wheels. The common things are as follows:

1. Materials of use – They are always Aluminum Oxide and Silicon Carbide.
2. Each wheel has a bonding.
3. Each wheel has a size.
We can follow one thing, the combination above mentioned three ingredients can give us a large number of instances so, why not take a scenario where only one of these is used in the constructor and rest be passed as method parameters. 
Let’s have a look at the code. For every flyweight, there is a factory providing the object instance. Now, naturally wheels are made in a factory so, there is GrindingWheelFactory class which returns the type of wheel needed.

GrindingWheelFactory.java 

	package structural.flyweight;
/**
* This factory of wheel is accessed by the client. Everytime,
* the client wants a wheel, the software is accessed through this
* Factory class. The specifications are passed through the
* method parameters and a new wheel is returned.
*
* User: prashant.satarkar
* Date: Apr 8, 2004
* Time: 5:06:13 PM
*/
public class GrindingWheelFactory {

	 
	/**
* The method takes the input parameters and return the appropriate
* wheel.
*
* @return An instance of grinding wheel
*/
public GrindingWheel getWheel(boolean isGlassBonded) { 

return new GrindingWheel(isGlassBonded);
}

	}// End of interface


This class is very important. Let’s have a closer look at the class. It returns a wheel based only on the bonding. As we know that bondings are only of two types, and so, at any point in time, there will be two instances which are negligible as compared to 25000.
The other important class here is of course GrindingWheel. This gets constructed depending on the parameters passed to the method getWheel() of class GrindingWheelFactory. Let’s have a look at the class GrindingWheel.

GrindingWheel.java 
	package structural.flyweight;
/**
* The wheel is formed for different ratio of alumina
* and silicon carbide, for a different bonding and for
* a different size, which depends on the diameter of
* the wheel.
*
* User: prashant.satarkar
* Date: Apr 8, 2004
* Time: 5:13:23 PM
*/
public class GrindingWheel {

	 
	private int ratioAlumina;
private int diameter;
private boolean isGlassBonded; 

/**
* Default Constructor
*
*/
public GrindingWheel(boolean isGlassBonded) {
this. isGlassBonded = isGlassBonded;
}
.
.
.
.

	}// End of class


This class can have other methods getters and setters for diameter, and ratioAlumina, on which the complete wheel is dependent.
In each of the instances of the wheels, we can pass the values of ratio of alumina to silicon carbide as method parameters and also the sizes which can lead to a great number of combinations.
Hence, we can see that by using the flyweight pattern, we can reduce the instances of the class.
Structural Patterns - Proxy Pattern
The proxy pattern is used when you need to represent a complex with a simpler one. If creation of object is expensive, its creation can be postponed till the very need arises and till then, a simple object can represent it. This simple object is called the “Proxy” for the complex object

The cases can be innumerable why we can use the proxy. Let’s take a scenario. Say, we want to attach an image with the email. Now, suppose this email has to be sent to 1 lakh consumers in a campaign. Attaching the image and sending along with the email will be a very heavy operation. What we can do instead is, send the image as a link to one of the sevlet. The place holder of the image will be sent. Once the email reaches the consumer, the image place holder will call the servlet and load the image at run time straight from the server.

Let’s try and understand this pattern with the help of a non-software example as we have tried to do throughout this article.

Let’ say we need to withdraw money to make some purchase. The way we will do it is, go to an ATM and get the money, or purchase straight with a cheque. In old days when ATMs and cheques were not available, what used to be the way??? Well, get your passbook, go to bank, get withdrawal form there, stand in a queue and withdraw money. Then go to the shop where you want to make the purchase. In this way, we can say that ATM or cheque in modern times act as proxies to the Bank. 

Let’s look at the code now.

Bank will define the entire method described above. There are references of classes like You (as the person who wants to withdraw money), also Account, as persons account. These are dummy classes and can be considered of fulfilling the responsibilities as described.


Bank.java 

	package structural.proxy; 
/**
* Bank.java
* The class acts as the main object for which 
* the proxy has to be created. As described, going
* to bank for withdrawal is very costly time wise.
*/
public class Bank {

	 
	private int numberInQueue;
/**
* Method getMoneyForPurchase
* This method is responsible for the entire banking
* operation described in the write-up
*/
public double getMoneyForPurchase(double amountNeeded) {

// get object for person
You you = new You("Prashant");
// get obj for account 
Account account = new Account();
// get person's account number
String accountNumber = you.getAccountNumber();
// passbook got.
boolean gotPassbook = you.getPassbook(); 

// get number in queue
int number = getNumberInQueue();

// the number will decrease every few mins
while (number != 0) {
number--; 
}

// now when the number = 0, check if balance is sufficient
boolean isBalanceSufficient = account.checkBalance(accountNumber, amountNeeded);
if(isBalanceSufficient) 
return amountNeeded;
else
return 0;
}

/**
* returns the number in the queue
*/
private int getNumberInQueue() {
return numberInQueue;
}

	}// End of class


Also, the second class is ATMProxy. This also defines the way the transaction can be handled for withdrawal of money.

ATMProxy.java
	package structural.proxy;

public class ATMProxy {

	 
	/**
* Method getMoneyForPurchase
* This method is responsible for the entire banking
* operation described in the write-up
*/
public double getMoneyForPurchase(double amountNeeded) {

// get obj of You to get card
You you = new You("Prashant");
// get obj for account 
Account account = new Account();

boolean isBalanceAvailable = false;
// if card there, go ahead
if(you.getCard()) {
isBalanceAvailable = account.checkBalance(you.getAccountNumber(), amountNeeded);
}

if(isBalanceAvailable)
return amountNeeded;
else
return 0;
} 

	}// End of class


Here, we can also create another proxy called ChequeProxy. I am not creating it here as the message I wanted to send across has been conveyed with the help of one proxy only. We can see here that creation of object of Bank is very costly, effort and time wise, and so, we can as well use a proxy called ATM to get the result. ATM can internally communicate with the Bank object. So, ATM here is also acting like a façade. 
This might and might not happen. It can happen that we at a later stage have to create the same heavy object. We just want to postpone the creation of object to the last minute so that the application is not loaded by resources utilized for creating the object.
Behavioral Patterns
Behavioral patterns are those which are concerned with interactions between the objects. The interactions between the objects should be such that they are talking to each other and still are loosely coupled. The loose coupling is the key to n-tier architectures. In this, the implementation and the client should be loosely coupled in order to avoid hard-coding and dependencies.
The behavioral patterns are:
Patterns.
1. Chain of Resposibility Pattern
2. Command Pattern 
3. Interpreter Pattern
4. Iterator Pattern
5. Mediator Pattern
6. Momento Pattern
7. Observer Pattern
8. State Pattern
9. Strategy Pattern
10. Template Pattern
11. Visitor Pattern 
Behavioral Patterns - Chain of Responsibility Pattern
The chain of responsibility pattern is based on the same principle as written above. It decouples the sender of the request to the receiver. The only link between sender and the receiver is the request which is sent. Based on the request data sent, the receiver is picked. This is called “data-driven”. In most of the behavioral patterns, the data-driven concepts are used to have a loose coupling.

The responsibility of handling the request data is given to any of the members of the “chain”. If the first link of the chain cannot handle the responsibility, it passes the request data to the next level in the chain, i.e. to the next link. For readers, familiar with concepts of Java, this is similar to what happens in an Exception Hierarchy. Suppose the code written throws an ArrayIndexOutOfBoundsException. Now, this exception is because of some bug in coding and so, it gets caught at the correct level. Suppose, we have an application specific exception in the catch block. This will not be caught by that. It will find for an Exception class and will be caught by that as both the application specific exceptions and the ArrayIndexOutOfBoundsException are sub-classes of the class Exception.

Once get caught by the exception, which is the base class, it will then not look for any other exception. This is precisely the reason why, we get an “Exception is unreachable” message when we try to add a catch block with the exception below the parent exception catch block.

So, in short, the request rises in hierarchy till some object takes responsibility to handle this request. 

It’s the same mechanism used for multi-level filtration. Suppose, we have a multi level filter and gravel of different sizes and shapes. We need to filter this gravel of different sizes to approx size categories. We will put the gravel on the multi-level filtration unit, with the filter of maximum size at the top and then the sizes descending. The gravel with the maximum sizes will stay on the first one and rest will pass, again this cycle will repeat until, the finest of the gravel is filtered and is collected in the sill below the filters. Each of the filters will have the sizes of gravel which cannot pass through it. And hence, we will have approx similar sizes of gravels grouped.

Let’s apply the same example in the form of code. First, let’s talk about the request data. In this case, it is the gravel. We call it Matter. It has size and quantity. Now, the size determines whether it matches the size of filter or not and the quantity tells how much matter is below the size.

Matter.java 
	package bahavioral.chainofresponsibility; 

public class Matter {

	 
	// size of matter
private int size;
// quantity
private int quantity;

/**
* returns the size
*/
public int getSize() {
return size; 
} 

/**
* sets the size
*/
public void setSize(int size) {
this.size = size; 
}
/**
* returns the quantity
*/
public int getQuantity() {
return quantity; 
}
/**
* sets the quantity
*/
public void setQuantity(int quantity) {
this.quantity = quantity; 
}

	}// End of class


The next thing is now the base class. This base class in our case is Sill. Nothing escapes the Sill. All the matter is collected in the sill. Everything which cannot be filtered gets collected in the Sill. Like all the requests which cannot be handled at a lower level rise to higher level and are handled at the highest level.

Sill.java
	package bahavioral.chainofresponsibility; 
/**
* Sill.java
* 
* This is the base class, you can say, which collects everything 
* and nothing passes this. Whatever matter is remaining, and is 
* still not filtered, is collected here.
*/
public class Sill {

	 
	/**
* Method collect.
* Everything is collected here.
*/
public void collect(Matter gravel) {

}

	}// End of class



And of course, the next class will be the chain. In the example, I have just created one single class called Filter1. This class extends from the Sill. And the chain grows on. Every class like Filter2, Filter3 etc extends from Filter1, Filter2 and so on.

Filter1.java 

	package bahavioral.chainofresponsibility; 
/**
* This is a filter. This filters out the gravel and
* passes the rest to the next level.
*/
public class Filter1 extends Sill { 

	 
	private int size;

public Filter1(int size) {
this.size = size;
}

/**
* over-ridden method from base class
*/
public void collect(Matter gravel) {

	 
	 
	// for the entire quantity of matter
for(int i = 0; i < gravel.getQuantity(); i++) {

	 
	 
	 
	// if gravel size is less than size of filter, 
// the gravel will pass to the next level.

	 
	 
	 
	 
	if(gravel.getSize() < size) {
super.collect(gravel);
} else {
//collect here. that means, only matter with less 
// size will pass...
}

	 
	 
	}
	 
	 

	 
	}
	
	 
	 

	}// End of class


This is how, this pattern works. Based on principles of decoupling, the pattern is totally data-driven. The famous example is the Exception hierarchy.

The other advantage is distribution of responsibilities. There can be such a scenario when none of the objects in the chain can handle the request. In this case, the chain will discard the request. The basic object can also be an interface depending on needs. 
Behavioral Patterns - Command Pattern
This is another of the data-driven pattern. The client invokes a particular module using a command. The client passes a request, this request gets propagated as a command. The command request maps to particular modules. According to the command, a module is invoked. 

This pattern is different from the Chain of Responsibility in a way that, in the earlier one, the request passes through each of the classes before finding an object that can take the responsibility. The command pattern however finds the particular object according to the command and invokes only that one.

It’s like there is a server having a lot of services to be given, and on Demand (or on command), it caters to that service for that particular client.

A classic example of this is a restaurant. A customer goes to restaurant and orders the food according to his/her choice. The waiter/ waitress takes the order (command, in this case) and hands it to the cook in the kitchen. The cook can make several types of food and so, he/she prepares the ordered item and hands it over to the waiter/waitress who in turn serves to the customer.

Let’s have a look at this example with Java code.

First thing is the Order. The order is made of command which the customer gives the waiter.

Order.java 
	package bahavioral.command; 
/**
* Order.java
* This is the command. The customer orders and
* hands it to the waiter.
*/
public class Order {

	 
	private String command;

public Order(String command) {
this.command = command; 
}

	}// End of class


The other thing is the waiter who takes the order and forwards it to the cook.

Waiter.java
	package bahavioral.command; 
/**
* A waiter is associated with multiple customers and multiple orders
*/
public class Waiter { 

	 
	public Food takeOrder(Customer cust, Order order) {

Cook cook = new Cook();
Food food = cook.prepareOrder(order, this);
return food;
}

	}// End of class



The waiter calls the prepareFood method of the cook who in turn cooks.

Cook.java
	package bahavioral.command; 
public class Cook { 

	 
	public Food prepareOrder(Order order, Waiter waiter) {
Food food = getCookedFood(order);
return food;
} 

public Food getCookedFood(Order order) {
Food food = new Food(order);
return food;
}

	}// End of class


Now, here, the waiter takes command and wraps it in an order, the order is associated to a particular customer. For, the cook, the order is associated to a cook and also Food is associated to the Order.
The order is an object which depends on the command. The food item will change as soon as the command changes. This is loose-coupling between the client and the implementation.
Behavioral Patterns - Interpreter Pattern 
The Interpreter Pattern defines a grammatical representation for a language and an interpreter to interpret the grammar. The best example you can get for this is Java itself which is an interpreted language. It converts the code written in English to a byte code format so as to make possible for all the operating systems to understand it. This quality of it makes it platform independent. 

The development of languages can be done when you find different cases but, somewhat similar, it is advantageous to use a simple language which can be interpreted by the system and can deal with all these cases at the same time.

To make this interpreter clearer, let’s take an example. The “musical notes” is an “Interpreted Language”. The musicians read the notes, interpret them according to “Sa, Re, Ga, Ma…” or “Do, Re, Me… ” etc and play the instruments, what we get in output is musical sound waves. Think of a program which can take the Sa, Re, Ga, Ma etc and produce the sounds for the frequencies.

For Sa, the frequency is 256 Hz, similarly, for Re, it is 288Hz and for Ga, it is 320 Hz etc etc…

In this, case, we need these values set somewhere so, that when the system encounters any one of these messages, we can just send the related frequency to the instrument playing the frequency.

We can have it at one of the two places, one is a constants file, “token=value” and the other one being in a properties file. The properties file can give us more flexibility to change it later if required.

This is how a properties file will look like:

MusicalNotes.properties

# Musical Notes Properties file
# This denotes the frequencies of musical notes in Hz
Sa=256
Re=288
Ga=320

Here are the other classes used for this system:


NotesInterpreter.java 
	package bahavioral.interpreter; 
public class NotesInterpreter {

	 
	private Note note;

/**
* This method gets the note from the keys pressed.
* Them, this sets it at a global level.
*/
public void getNoteFromKeys(Note note) {
Frequency freq = getFrequency(note);
sendNote(freq);
}

/**
* This method gets the frequency for the note.
* Say, if the note is “Sa”, it will return 256.
*/
private Frequency getFrequency(Note note) {
// Get the frequency from properties
// file using ResourceBundle
// and return it.
return freq;
}

/**
* This method forwards the frequency to the
* sound producer which is some electronic instrument which
* plays the sound.
*/
private void sendNote(Frequency freq) {
NotesProducer producer = new NotesProducer();
producer.playSound(freq);
}

	}// End of class


NotesProducer.java
	package bahavioral.interpreter; 
public class NotesProducer {

	 
	private Frequency freq;

public NotesProducer() {
this.freq = freq;
}

/**
* This method produces the sound wave of the
* frequency it gets.
*/
public void playSound(Frequency freq) {
}

	}// End of class



This is how an interpreter pattern works in its most simple implementation. If you are using interpreter pattern, you need checks for grammatical mistakes etc. This can make it very complex. Also, care should be taken to make the interpreter as flexible as possible, so that the implementation can be changed at later stages without having tight coupling.

Other advantage of Interpreter is that you can have more than one interpreter for the same output and create the object of interpreter based on the input. E.g. “Sa” or “Do” can also be implemented as “Download” activity in some other language. In this case, you can use same input and different outputs by getting the proper interpreter from the InterpreterFactory.

This is not a very common pattern.
Behavioral Patterns - Iterator Pattern 
The Iterator pattern is one, which allows you to navigate through a collection of data using a common interface without knowing about the underlying implementation.
Iterator should be implemented as an interface. This allows the user to implement it anyway its easier for him/her to return data.
We use iterators quite frequently in everyday life. For example, remote control of TV. Any remote control we use, either at home/hotel or at a friend’s place, we just pick up the TV remote control and start pressing Up and Down or Forward and Back keys to iterate through the channels.
What sort of interface can Iterator be in case of Remote Controls?
	/**
* Iterator interface has method declarations for iterating through
* TV channels. All remote controls implement Iterator.
*/
public interface Iterator {

	 
	public Channel nextChannel(int currentChannel);
public Channel prevChannel(int currentChannel);

	}// End of interface




The channel iterator is common for all the remote controls. It’s like a specification implemented by all the remote control manufacturing companies.

	/**
* ChannelSurfer is a part of remote control which implements the Iterator
* interface. This class overrides the nextChannel and prevChannel methods.
*/

public ChannelSurfer implements Iterator {

	 
	/**
* nextChannel – method which takes the current channel number
* and returns the next channel.
*/
public Channel nextChannel (int currentChannel) { 

	 
	 
	Channel channel = new Channel(currentChannel+1);
return channel;

	 
	 }
	 
	 

	 
	/**
* prevChannel – method which takes the current channel number
* and returns the previous channel.
*/
public Channel prevChannel (int currentChannel) {

	 
	 
	 
	Channel channel = new Channel(currentChannel-1);
return channel;

	 
	}
	 

	}// End of class


	/**
* RemoteControl class is the actual remote control and it behaves and makes
* use of ChannelSurfer.
*/
public class RemoteControl {

	 
	private ChannelSurfer surfer;
private Settings settings; 

public RemoteControl() {

	 
	 
	surfer = new ChannelSurfer();
settings = new Settings();

	 
	 }
	 

	 
	/**
* getProgram returns the program for that channel.
*
*/
public getProgram(ChannelSurfer surfer) {

	 
	 
	return new Program(surfer.nextChannel());

	 
	 }
	 
	 

	}// End of class


We all know that every channel is associated to a program and it’s basically the program and not the channel number which a user wants to see. And so, the implementation which returns a program for channels surfed.

This tells us that we can apply some logic before returning the elements through iterator. We can set rules. The Iterator here, can also be programmed to return the ‘programs’ straight away rather than returning the channels.
The common Java iterator is Enumeration which has implicit 
hasMoreElements() 
and nextElement() methods.
The benefits of Iterator are about their strength to provide a common interface for iterating through collections without bothering about underlying implementation.
Behavioral Patterns - Mediator Pattern 
The mediator pattern deals with the complexity which comes in the coding when number of classes increase. I will explain this. When we begin with development, we have a few classes and these classes interact with each other producing results. Now, consider slowly, the logic becomes more complex and functionality increases. Then what happens? We add more classes and they still interact with each other but it gets really difficult to maintain this code now. Mediator pattern takes care of this problem. It makes the code more maintainable. It promotes loose-coupling of classes such that only one class (Mediator) has the knowledge of all the classes, rest of the classes have their responsibilities and they only interact with the Mediator.

A very common example can be airplanes interacting with the control tower and not among themselves. The control tower knows exactly, where each of the airplanes is, and guides them whereas the airplanes have their own responsibilities of landing and takeoff. Another popular example is Stock exchange. In old days when there were no stock markets, the individual brokers used to buy or sell commodities among themselves. They used to face huge risks, of defaulting of counterparty, limited information (as, only limited deals in limited areas were possible), limited geographical reach, price variance (everyone could quote whatever price they wanted) and many more. 
So, the concept of stock exchange came into play. For ex: BSE or NSE in India and NYSE, NASDAQ etc in the US. The stock exchange started acting like a mediator and the traders did not need to know other traders and services provided by them to make a deal. The traders have their own responsibilities as buyers and sellers and it was stock exchange’s responsibility to match their deals and get the settlement done. Many of the above mentioned risks were mitigated by this. But, there were some standardization procedures which came into picture because of this. All the traders who wanted to deal on stock exchange had to follow these standardization procedures.
Let’s look at the code part:
	/**
* StockExchange – this is the mediator class
*/
public class StockExchange {

	 
	public static void doTransaction (String typeOfTransaction, int quantity, Scrip scrip, Trader trader) {

	 
	 
	Transaction transaction = new Transaction(typeOfTransaction, quantity, scrip, trader);
// try and match the current transaction
// with the ones saved in DB and find out
// whether a counter transaction is there or
// are there many such transactions which could
// fulfill requirement of this transaction.
matchTransaction(transaction)

	 
	}
public static getPrice (Scrip scrip) { 

	 
	 
	// try and match this transaction with all
// the saved ones. If they match till whatever extent
// trade for that. Then save, with status Traded for
// number of shares traded and save the rest as New.

	 
	}
	  

	}// End of class


	/**
* Trader1 – this trader wants to sell 100 shares of company XYZ
*/

public class Trader1 {

	 
	public void doTransaction (String typeOfTransaction, int quantity) {

	 
	 
	int expectedPrice = 320;
Scrip scrip = new Scrip(“XYZ”);
int price = StockExchange.getPrice(scrip); 

if(typeOfTransaction.equals(“SELL”)){

	 
	 
	 
	if(price >= expectedPrice){
StockExchange.doTransaction(“SELL”, 100, scrip, trader1);
}

	 
	 
	}else if(typeOfTransaction.equals(“BUY”)){

	 
	 
	 
	if(price <= expectedPrice){
StockExchange.doTransaction(“BUY”, 100, scrip, trader1);
}

	 
	 
	}

	 
	}
	 

	}// End of class


	/**
* Trader2 – this trader wants to buyl 100 shares of company XYZ
*/

public class Trader2 {

	 
	public void doTransaction (String typeOfTransaction, int quantity) {

	 
	 
	int expectedPrice = 320;
Scrip scrip = new Scrip(“XYZ”);
int price = StockExchange.getPrice(scrip);
if(typeOfTransaction.equals(“SELL”)){

	 
	 
	 
	if(price >= expectedPrice){
StockExchange.doTransaction(“SELL”, 100, scrip, trader2);
}

	 
	 
	}else if(typeOfTransaction.equals(“BUY”)){

	 
	 
	 
	if(price <= expectedPrice){
StockExchange.doTransaction(“BUY”, 100, scrip, trader2);
}

	 
	 
	}

	 
	}
	 

	}// End of class


This is simple illustration of how we can use a mediator. Here are the main features of a mediator:
• Responsibilities to individual objects.
• Mediator is the only smart delegating object.
• Transparency for other objects.
• If more objects join in, only place of registration is Mediator, other objects do not need to know anything about the new object.
• The code becomes very maintainable.
On hind side, this brings standardization, which might be cumbersome. Also, there might be a slight loss in efficiency.
Courtesy: http://www.allapplabs.com/


