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A computer program is a collection of instructions that
performs a specific task when executed by a computer.

An instruction is an order given to a computer processor
by a computer program.

For a computer to do something, instructions have to be
given to the computer processor so it knows how to do what
it is being asked to do.

For example: if you were to ask the computer to calculate
the area of a circle, it would need a set of instructions on how
to input and calculate the area, so it can calculate the area of
circle.



 Programming languages use high-level programming to solve a problem but
using different approaches.

 These approaches in technical terms are known as programming paradigms.

 A programmer can take different approaches to write a program because there’s
no direct approach to solve a particular problem.

 This is where programming languages come to the picture.

 A program makes it easy to resolve the problem using just the right approach or
you can say ‘paradigm’.

 Programming paradigm is a way to classify programming
languages according to the style of computer programming.

 There are mainly two types of Programming Paradigms:
 Procedure Oriented Programming (POP)
 Object Oriented Programming (OOP)





 Emphasis on functions / tasks to be performed

 Global and local data [No control on data i.e. data consistency and security problems]

 No relationship between data and functions.

 No complete full-fledged (custom) data type creation is possible i.e. No data 
Abstraction.

Global data Global data

Function2()

Local data

Function1()

Local data

Function3()

Local data



 Emphasis on data as well as functions / tasks to be performed through objects.

 The data is hidden with the functions which will operate on the data (i.e. data is hidden so 
Data Security).

 Tight relationship between data and functions.

 With the help of the ‘class’ construct, it is possible to create complete (full fledged) custom 
data-type. So, Complete data abstraction.



Procedure Oriented Programming Object Oriented Programming

Divided Into In POP, program is divided into small parts 

called functions.

In OOP, program is divided into parts called objects.

Importance In POP, Importance is not given to data but to 

functions as well as sequence of actions to be 

done.

In OOP, Importance is given to the data rather than

procedures or functions because it works as a real

world.

Approach POP follows Top Down approach. OOP follows Bottom Up approach.

Access Specifiers POP does not have any access specifier. OOP has access specifiers named Public, Private,

Protected, etc.

Data Moving In POP, Data can move freely from function to 

function in the system.

In OOP, objects can move and communicate with each

other through member functions.

Expansion To add new data and function in POP is not so 

easy.

OOP provides an easy way to add new data and function.

Data Access In POP, Most function uses Global data for 

sharing that can be accessed freely from function 

to function in the system.

In OOP, data can not move easily from function to

function,it can be kept public or private so we can control

the access of data.

Data Hiding POP does not have any proper way for hiding 

data so it is less secure.

OOP provides Data Hiding so provides more security.

Overloading In POP, Overloading is not possible. In OOP, overloading is possible in the form of Function

Overloading and Operator Overloading.

Examples Example of POP are : C, VB, FORTRAN, Pascal. Example of OOP are : C++, JAVA, VB.NET, C#.NET.



 OOP is a high-level programming language where a program is divided
into small chunks called objects using the object-oriented model, hence
the name.This paradigm is based on objects and classes.
 Object – An object is basically a self-contained entity that accumulates both data and

procedures to manipulate the data. Objects are merely instances of classes.

 Class – A class, in simple terms, is a blueprint of an object which defines all the common
properties of one or more objects that are associated with it. A class can be used to define
multiple objects within a program.

 The OOP paradigm mainly focus on the data rather than the algorithm to
create modules by dividing a program into data and functions that are
bundled within the objects.

 The modules cannot be modified when a new object is added restricting
any non-member function access to the data. Methods are the only way to
assess the data.



http://www.differencebetween.net/technology/difference-between-abstraction-and-encapsulation/


 Objects can communicate with each other through same member
functions. This process is known as message passing. This anonymity
among the objects is what makes the program secure.

 A programmer can create a new object from the already existing objects
by taking most of its features thus making the program easy to
implement and modify.

 OOP is highly used because of following reasons,

 Better suited for team development.

 Facilitates utilizing and creating reusable software components software
components.

 Easier GUI programming.

 Easier software maintenance.

 All modern languages are object-oriented: Java, C#, PHP, Perl, C++,

http://www.differencebetween.net/technology/difference-between-dispose-and-finalize/


OOP simplifies the software development and maintenance by 
providing some concepts like:
 Class

 Object

 Encapsulation

 Inheritance

 Polymorphism

 Abstraction



 A class is a collection of objects of similar type. For example, mango, apple and
orange are objects of the class Fruit , videocon , onida are objects of class Television.

 Definition: Collection of objects is called class. It is a logical entity.

 Class is just the concept on paper, that is why it is called blueprint.

 Classes provide the structure for objects 

 Define their prototype 

 Classes define: 

 Set of attributes 

 Also called state 

 Represented by variables and properties

 Behavior

 Represented by methods 

 A class defines the methods and types of data associated with an object data associated with an 
object .



 A class should:
 Provide a well-defined interface - such as the remote control of the television.

 Represent a clear concept - such as the concept of a television.

 Be complete and well-documented - the television should have a plug and should 
have a manual that documents all features.

 The code should be robust - it should not crash, like the television.

 Classes allow us a way to represent complex structures within a 
programming language. They have two components:
 States - (or data) are the values that the object has.

 Methods - (or behaviour) are the ways in which the object can interact with its data, 
the actions.





 An object is an instance of a class.

 You could think of a class as the description of a concept, and an object as the
realisation of this description to create an independent distinguishable entity.

 For example, in the case of the Television, the class is the set of plans (or blueprints)
for a generic television, whereas a television object is the realisation of these plans
into a real-world physical television.

 So there would be one set of plans (the class), but there could be thousands of real-
world televisions (objects).

 Objects can be concrete (a real-world object, a file on a computer) or could be
conceptual (such as a database structure) each with its own individual identity.

 The Television class description is realised into several television objects. These
objects should have their own identity and are independent from each other. For
example, if the channel is changed on one television it will not change on the other
televisions.





 Wrapping up (or binding) of data and functions together into a single unit (called class) is 
known as encapsulation. 

 For example: capsule, it is wrapped with different medicines. Like capsule in medicine, class 
is an encapsulation of two different things, data and functions. The data is not accessible to 
the outside world, only those functions which are wrapped into the class can access it. So the 
data is hidden. And that’s why the data security remains preserved. A java class is the 
example of encapsulation. 

 Encapsulation is used to hide the mechanics of the object, allowing the actual
implementation of the object to be hidden, so that we don't need to understand how the
object works. All we need to understand is the interface that is provided for us. You can think
of this in the case of the Television class, where the functionality of the television is hidden
from us, but we are provided with a remote control, or set of controls for interacting with the
television, providing a high level of abstraction. So, as in Figure there is no requirement to
understand how the signal is decoded from the aerial and converted into a picture to be
displayed on the screen before you can use the television. There is a sub-set of functionality
that the user is allowed to call, termed the interface. In the case of the television, this would
be the functionality that we could use through the remote control or buttons on the front of
the television.

 The full implementation of a class is the sum of the public interface plus the private
implementation.





 Encapsulation is the term used to describe the way that the interface is separated from
the implementation. You can think of encapsulation as "data-hiding", allowing certain
parts of an object to be visible, while other parts remain hidden. This has advantages for
both the user and the programmer.

 For the user (who could be another programmer):The user need only understand the
interface.The user need not understand how the implementation works or was created.

 For the programmer: The programmer can change the implementation, but need not
notify the user. So, providing the programmer does not change the interface in any way,
the user will be unaware of any changes, except maybe a minor change in the actual
functionality of the application.

 We can identify a level of 'hiding' of particular methods or states within a class using the
public, private and protected keywords:

 public methods - describe the interface.

 private methods - describe the implementation.



 Figure shows encapsulation as it relates to the Television class. According to UML
notation private methods are denoted with a minus sign and public methods are
denoted with a plus sign. The private methods would be methods written that are part of
the inner workings of the television, but need not be understood by the user. For
example, the user would need to call the powerOn() method but the private
displayPicture() method would also be called, but internally as required, not directly by
the user. This method is therefore not added to the interface, but hidden internally in the
implementation by using the private keyword.The Television class example showing
encapsulation.



 When one object acquires (gets) all the properties and behaviors of parent object 
i.e. known as inheritance.

 When a new class is derived from existing class then the new class is called child class 
or sub class or derived class, while the existing class is called parent class or super 
class or base class.

 It provides code reusability.

 It is used to achieve runtime polymorphism.

 Humans use this concept in categorizing objects and descriptions. For example you may
have answered the question - "What is a duck?", with "a bird that swims", or even more
accurately, "a bird that swims, with webbed feet, and a bill instead of a beak". So we
could say that a Duck is a Bird that swims, so we could describe this as in Figure .This
figure illustrates the inheritance relationship between a Duck and a Bird. In effect we can
say that a Duck is a special type of Bird.





 So we can describe this relationship as a child/parent relationship. One way to
determine that you have organized your classes correctly is to check them using the "IS-
A" and "IS-A-PART-OF" relationship checks. It is easy to confuse objects within a class
and children of classes when you first begin programming with an OOP methodology.



 Polymorphism means "multiple forms".

 It is ability to take more than one forms.

 In OOP these multiple forms refer to multiple forms of the same method,
where the exact same method name can be used in different classes, or
the same method name can be used in the same class with slightly
different paramaters.

 There are two forms of polymorphism, over-riding and over-loading.



 Over-Riding

 As discussed, a derived class inherits its methods from the base class. It may be
necessary to redefine an inherited method to provide specific behaviour for a derived
class - and so alter the implementation. So, over-riding is the term used to describe the
situation where the same method name is called on two different objects and each
object responds differently.

 Over-riding allows different kinds of objects that share a common behaviour to be used 
in code that only requires that common behaviour.



 Over-Loading

 Over-Loading is the second form of polymorphism. The same method name can be used, but 
the number of parameters or the types of parameters can differ, allowing the correct method to 
be chosen by the compiler. For example:

 add (int x, int y)

 add (String x, String y)



 Over-Loading

 Over-Loading is the second form of polymorphism. The same method name can be used, but 
the number of parameters or the types of parameters can differ, allowing the correct method to 
be chosen by the compiler. For example:

 add (int x, int y)

 add (String x, String y)



 Hiding internal details and showing only required functionality is known as
abstraction

 For example: Phone call, we don't know the internal processing. To withdraw money from
ATM, we need not know how actually money is transferred from the account. When you
buy a car, the sales person will teach you how to drive (operate) a car, he will not teach
you the functioning of engine.



 Java language

 Java is a programming language and a computing platform for application development. 

 It was first released by Sun Microsystem in 1995 and later acquired by Oracle Corporation.

 It is one of the most used programming languages.

 Java Platform

 Java platform is a collection of programs that help to develop and run programs written in the
Java programming language.

 Java platform includes an execution engine, a compiler, and a set of libraries.

 JAVA is platform-independent language.

 It is not specific to any processor or operating system.



 The computer is an electronic device, and it can only understand electronic signals or 
binary signals. For example, the 5-volt electronic signal may represent binary number 1 
while 0 volts may represent binary number 0. So your PC is continuously bombarded 
with these signals.



 Eight bits of such signals are group together to interpret Text, numerical and symbols.

 For example, the # symbol is identified by computer as 10101010. Similarly, the pattern 
for adding a function is represented by 10000011.



 Assembly Language is the most elementary form of software development languages.

 With the advancement in technology i/o devices were invented, you could directly type your 
program into the PC using a program called ASSEMBLER.

 It converts it into corresponding machine code (110001..) and feeds to your processor. So coming 
back to our example addition of (1+2), the assembler will convert this code into machine code 
and give the output.



 But alone assembler is not involved in this whole process; it also requires the compiler to
compile the long code into a small chunk of codes.

 With advancement in software development languages, this entire assembly code could
shrink into just one line printf 1+2 .

 With the help of software called COMPILER. It is used to convert your c language code
into assembly code, and the assembler converts it into corresponding machine code,
and this machine code will be transmitted to the processor.



 Though present-day compilers come bundled with assembler can directly convert your
higher language code into machine code.

 Now, suppose Windows operating system is running on this Intel processor, a
combination of Operating System plus the processor is called the PLATFORM.

 The most common platform in the world is the Windows, and Intel called the Wintel
Platform.

 The other popular platforms are AMD and Linux, Power PC, and Mac OS X.

 Now, with a change in processor, the assembly instructions will also change.

 For example the Add instruction in Intel may be called ADDITION for AMD OR Math
ADD for Power PC

 And obviously, with a change in Operating System, the level and nature of O.S level calls
will also change.

 As a developer, I want my software program to work on all platforms available, to
maximize my revenues. So I would have to buy separate compilers which convert my
print f command into the native machine code.

https://www.guru99.com/unix-linux-tutorial.html




 But compilers come expensive, and there is a chance of compatibility issues. So
buying and installing a separate compiler for different O.S and processor is not
feasible. So, what can be an alternative solution?

 How Java Virtual Machine works?

By using Java Virtual Machine, this problem can be solved. But how it works on different
processors and O.S. Let's understand this process step by step.

 Step 1) The code to display addition of two numbers is System.out.println(1+2), and saved
as .java file.

 Step 2) Using the java compiler the code is converted into an intermediate code called
the bytecode. The output is a .class file.

 Step 3) This code is not understood by any platform, but only a virtual platform called
the Java Virtual Machine.

 Step 4) This Virtual Machine resides in the RAM of your operating system. When the Virtual
Machine is fed with this bytecode, it identifies the platform it is working on and converts
the bytecode into the native machine code.





How is Java Platform Independent?
 Like C compiler, Java compiler does not produce native executable

code for a particular machine. Instead, Java produces a unique
format called bytecode. It executes according to the rules laid out in
the virtual machine specification.

 Bytecode is understandable to any JVM installed on any OS.

 In short, the java source code can run on all operating systems.



 JVM is a engine that provides runtime environment to drive the Java Code or
applications.

 It converts Java bytecode into machines language. JVM is a part of JRE(Java Run
Environment). It stands for Java Virtual Machine

 In other programming languages, the compiler produces machine code for a particular
system. However, Java compiler produces code for a Virtual Machine known as Java
Virtual Machine.

 First, Java code is complied into bytecode. This bytecode gets interpreted on different
machines. Between host system and Java source, Bytecode is an intermediary language.

 JVM is responsible for allocating memory space.





 1) ClassLoader : The class loader is a subsystem used for loading class files. It performs three major
functions viz. Loading, Linking, and Initialization.

 2) Method Area : JVM Method Area stores class structures like metadata, the constant runtime pool,
and the code for methods.

 3) Heap: All the Objects, their related instance variables, and arrays are stored in the heap. This
memory is common and shared across multiple threads.

 4) JVM language Stacks : Java language Stacks store local variables, and it’s partial results. Each
thread has its own JVM stack, created simultaneously as the thread is created. A new frame is created
whenever a method is invoked, and it is deleted when method invocation process is complete.

 5) PC Registers : PC register store the address of the Java virtual machine instruction which is
currently executing. In Java, each thread has its separate PC register.

 6) Native Method Stacks : Native method stacks hold the instruction of native code depends on the
native library. It is written in another language instead of Java.

 7) Execution Engine: It is a type of software used to test hardware, software, or complete systems.
The test execution engine never carries any information about the tested product.

 8) Native Method interface: The Native Method Interface is a programming framework. It allows Java
code which is running in a JVM to call by libraries and native applications.

 9) Native Method Libraries :Native Libraries is a collection of the Native Libraries(C, C++) which
are needed by the Execution Engine.



 Software Code Compilation & Execution process

 In order to write and execute a software program, you need the following,

 1) Editor – To type your program into, a notepad could be used for this

 2) Compiler – To convert your high language program into native machine code

 3) Linker – To combine different program files reference in your main program
together.

 4) Loader – To load the files from your secondary storage device like Hard Disk,
Flash Drive, CD into RAM for execution. The loading is automatically done when you
execute your code.

 5) Execution – Actual execution of the code which is handled by your OS &
processor.



 To understand the Java compiling process in Java. Let's first take a quick look to compiling 
and linking process in C.

 Suppose in the main, you have called two function f1 and f2. The main function is stored in 
file a1.c.



 Function f1 is stored in a file a2.c  Function f2 is stored in a file a3.c

• All these files, i.e., a1.c, a2.c, and a3.c, is fed to the compiler. Whose output is the 

corresponding object files which are the machine code.



The next step is integrating all these object files into a single .exe file with the help of linker. The linker will 

club all these files together and produces the .exe file.



In your main, you have two methods f1 and f2.

The main method is stored in file a1.java

f1 is stored in a file as a2.java

f2 is stored in a file as a3.java



The compiler will compile the three files and produces 3 corresponding .class file which consists of BYTE 

code. Unlike C, no linking is done.

The Java VM or Java Virtual Machine resides on the RAM. During execution, using the class loader the 

class files are brought on the RAM. The BYTE code is verified for any security breaches.

JIT or Just-in-time compiler is the part of the Java Virtual Machine (JVM). It interprets part of the 

Byte Code that has similar functionality at the same time.



• Programming languages are classified as,
• Higher Level Language Ex. C++, Java

• Middle-Level Languages Ex. C

• Low-Level Language Ex Assembly

• finally the lowest level as the Machine Language.

• A compiler is a program which converts a program from one level of

language to another. Example conversion of C++ program into machine

code.The java compiler converts high-level java code into bytecode (which

is also a type of machine code).

• An interpreter is a program which converts a program at one level to

another programming language at the same level. Example conversion of

Java program into C++. In Java, the Just In Time Code generator converts the

bytecode into the native machine code which are at the same programming

levels.

• Hence, Java is both compiled as well as interpreted language.



• Install the JDK if you don't have installed it, 

download the JDK and install it. 
• http://www.oracle.com/technetwork/java/javase/downloads/inde

x.html

• Set path of the jdk/bin directory.

• Create the java program

• Compile and run the java program



Set path of the jdk/bin directory.

• The path is required to be set for using tools such as javac, java etc.

• If you are saving the java source file inside the jdk/bin directory, path 

is not required to be set because all the tools will be available in the 

current directory.

• But If you are having your java file outside the jdk/bin folder, it is 

necessary to set path of JDK.

• There are 2 ways to set java path:

1.Temporary

2.permanent



Set Temporary Path of JDK in Windows

• To set the temporary path of JDK, you need to follow following steps:

1. Open command prompt

2. copy the path of jdk/bin directory

3. write in command prompt: set path=copied_path

• Example :

• C:\Users\student> set path = C:\Program Files\Java\jdk1.8.0\bin

• C:\Users\student> javac HelloWorld.java



Set Permanent Path of JDK in Windows

• To set the temporary path of JDK, you need to follow following steps:

1. Open command prompt

2. copy the path of jdk/bin directory

3. write in command prompt: set path=copied_path

• For setting the permanent path of JDK, you need to follow these steps:

1. Go to My Computer properties 

2. Select advanced tab 

3. Select environment variables 

4. Open the new tab of user variable 

5. Write path in variable name -> write path of bin folder in variable 

value

6. Select ok











 James Gosling - founder of java.

 Java is a high-level programming language originally developed by Sun 
Microsystems and released in 1995.

 Java team members (also known as Green Team), initiated a revolutionary task to 
develop a language for digital devices such as set-top boxes, televisions etc.

 For the green team members, it was an advance concept at that time. But, it was 
suited for internet programming. Later, Java technology as incorporated by 
Netscape.

 Currently, Java is used in internet programming, mobile devices, games, e-business 
solutions etc. 



 There are mainly 4 type of applications that can be created using java:-

1) Standalone Application/Desktop Application
2) Web Application
3) Enterprise Application
4) Mobile Application



 1) Standalone Application/Desktop Application :-

It is also known as desktop application or window-based application. An application
that we need to install on every machine such as media player, antivirus etc. AWT and
Swing are used in java for creating standalone applications.

 2) Web Application :-

An application that runs on the server side and creates dynamic page, is called web
application. Currently, servlet, jsp, struts, jsf etc. technologies are used for creating
web applications in java.



 3) Enterprise Application :-

An application that is distributed in nature, such as banking applications etc. It has the
advantage of high level security, load balancing and clustering. In java, EJB is used for
creating enterprise applications.

 4) Mobile Application :-

An application that is created for mobile devices. Currently Android and Java ME are
used for creating mobile applications.



 3) Enterprise Application :-

An application that is distributed in nature, such as banking applications etc. It has the
advantage of high level security, load balancing and clustering. In java, EJB is used for
creating enterprise applications.

 4) Mobile Application :-

An application that is created for mobile devices. Currently Android and Java ME are
used for creating mobile applications.



 There is given many features of java. They are also known as java buzzwords.
1. Object-Oriented
2. Platform independent
3. Simple
4. Secured
5. Robust
6. Architecture neutral
7. Portable
8. Dynamic
9. Interpreted
10. High Performance
11. Multithreaded
12. Distributed



 1. Object Oriented:-
Object means a real word entity such as pen, chair, table etc. Object-Oriented 
Programming is a methodology or paradigm to design a program using classes and 
objects. It simplifies the software development and maintenance by providing some 
concepts:-
i) Object
ii) Class
iii) Inheritance
iv) Polymorphism
v) Encapsulation



 2. Platform independent:-
Java runs on a variety of platforms, such as Windows, Mac OS, and the various 
versions of UNIX.



 3. Simple:-
Java was designed to be easy for the professional programmer to learn and use 
effectively. If you already understand the basic concepts of object-oriented 
programming, learning Java will be even easier.

Best of all, if you are an experienced C++ programmer, moving to Java will require 
very little effort. Because Java inherits the C/C++ syntax and many of the object-
oriented features of C++, most programmers have little trouble learning Java.

 4. Secured:-
Java is secured because:
i) No explicit pointer
ii) Programs run inside virtual machine sandbox.



 5. Robust:-
Robust simply means strong. Java uses strong memory management. There are lack 
of pointers that avoids security problem. There is automatic garbage collection in 
java. There is exception handling and type checking mechanism in java. All these 
points makes java robust.

 6. Architectural- neutral:-
There is no implementation dependent features e.g. size of primitive types is set.

 7. Portable:-
We may carry the java bytecode to any platform.



 8. Dyanamic:-
Java programs carry with them substantial amounts of run-time type information that 
is used to verify and resolve accesses to objects at run time. This makes it possible 
to dynamically link code in a safe and expedient manner. This is crucial to the 
robustness of the Java environment, in which small fragments of bytecode may be 
dynamically updated on a running system.

 9. Interpreted:-
As described earlier, Java enables the creation of cross-platform programs by 
compiling into an intermediate representation called Java bytecode. This code can 
be executed on any system that implements the Java Virtual Machine. Most previous 
attempts at cross-platform solutions have done so at the expense of performance.



 10. High Performance:-
Java is faster than traditional interpretation since byte code is "close" to native code 
still somewhat slower than a compiled language (e.g., C++)

 11. Multi-threaded:-
A thread is like a separate program, executing concurrently. We can write Java 
programs that deal with many tasks at once by defining multiple threads. The main 
advantage of multi-threading is that it shares the same memory. Threads are 
important for multi-media, Web applications etc.

 12. Distributed:-
We can create distributed applications in java. RMI and EJB are used for creating 
distributed applications. We may access files by calling the methods from any 
machine on the internet



 Write a simple java application that would print “ Hello World”.

class HelloWorld

{

public static void main(String args[])

{

System.out.println(“Hello World !”);

}

}

 Save this file as HelloWorld.java  ( Use Notepad to type and save the program.

 Compile – javac HellowWorld.java

 Run - java HelloWorld



 Understanding first Java program

 class is a keyword which is used to declare a class in java.

 public keyword is an access modifier which represents visibility, here it means it is visible to all.

 static is a keyword, if we declare any method as static, it is known as static method.

 The core advantage of static method is that there is no need to create object to invoke (call) the 
static method.

 The main method is executed by the JVM, so it doesn't require to create object to invoke the main 
method. So it saves memory.

 void is the return type of the method, it means it doesn't return any value.

 main represents startup of the program. Execution of the program begins with main.

 String args[] is used for command line argument.

 System.out.println() is used to print statement.



 Java technology is both a programming language and a platform.

 The Java programming language is a high-level language.

 In the Java programming language, all source code is first written in plain text files ending with
the .java extension.

 Those source files are then compiled into .class files by the javac compiler.

 A .class file does not contain code that is native to your processor; it instead contains bytecodes
the machine language of the Java Virtual Machine (Java VM).

 The java launcher tool then runs your application with an instance of the Java Virtual Machine.



 JVM (Java Virtual Machine) is an abstract machine. It is a specification that provides runtime 
environment in which java bytecode can be executed.

 JVMs are available for many hardware and software platforms. JVM, JRE and JDK are 
platform dependent because configuration of each OS differs. But, Java is platform 
independent.

 The JVM performs following main tasks:

 Loads code

 Verifies code

 Executes code

 Provides runtime environment



 JRE is an acronym for Java Runtime Environment.

 It is used to provide runtime environment.

 It is the implementation of JVM.

 It physically exists.

 It contains set of libraries + other files that JVM uses at runtime.

 Implementation of JVMs are also actively released by other companies besides Sun Micro 
Systems.



 JDK is an acronym for Java Development Kit.

 It physically exists.

 It contains JRE + development tools.



 Java Virtual Machine, or JVM as its name suggest is a “virtual” computer that
resides in the “real” computer as a software process.

 JVM gives Java the flexibility of platform independence.

 Java code is written in .java file. This code contains one or more Classes, Methods,
Variable, Objects etc.

 javac is used to compile this code and to generate .class file.

 Class file is also known as “byte code“.

 Java byte code is an input to Java Virtual Machine.

 JVM read this code and interpret it, converts it into the machine code for that
machine and executes the program.





 Java’s Magic: The Byte Code

 Bytecode is the intermediate representation of Java source code which is produced 
by the Java compiler by compiling that source code.

 This byte code is an machine independent code.

 It is not an completely a compiled code, but it is an intermediate code somewhere 
in the middle, which is later interpreted and executed by JVM.

 It is stored in .class file which is created after compiling the source code.

 Java Development Kit (JDK) contains JRE along with various development tools like 
Java libraries, Java source compilers, Java debuggers, bundling and deployment 
tools.

 JIT(Just In Time Compiler) compiles parts of the byte code and it is the part of the 
Java Virtual Machine (JVM) that is used to speed up the execution time. 

 Java Runtime Environment (JRE) is an implementation of the JVM.




