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1. Introduction to Java

Java is a high-level, class-based, object-oriented programming language that is designed to
have as few implementation dependencies as possible. It is intended to let application
developers write once, run anywhere (WORA), meaning that compiled Java code can run on
all platforms that support Java without the need for recompilation. Java applications are
typically compiled to bytecode that can run on any Java Virtual Machine (JVM), regardless of
the underlying computer architecture.

2. Basic Syntax

Java syntax is largely influenced by C and C++. Some key elements include:

2.1 Variables and Data Types

Variables are containers for storing data values. In Java, there are different data types, such
as:

- int: for integers (whole numbers)

- float, double: for floating-point numbers

- char: for characters

- boolean: for true/false values

Example:

“java

int number = 10;



String message = 'Hello Java!’;

3. Object-Oriented Programming (OOP)

Java is an object-oriented programming language, which means it organizes code around
objects and classes. The four main principles of OOP are:

- Encapsulation

- Inheritance

- Polymorphism

- Abstraction

4. Exception Handling
Exception handling in Java is a powerful mechanism that handles runtime errors and helps

maintain normal flow of the application. The core components are “try’, “catch’, and *finally”
blocks.

Example:
java
try {
// code that might throw an exception
} catch (Exception e) {
// code to handle the exception
} finally {
// code that will always execute
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5. Java Collections Framework

The Java Collections Framework provides a set of interfaces and classes to store and
manipulate groups of objects. Key interfaces include:

- List: An ordered collection (e.g., ArrayList, LinkedList)

- Set: A collection that contains no duplicates (e.g., HashSet)

- Map: A collection of key-value pairs (e.g., HashMap, TreeMap)

Example:

java

List<String> list = new ArrayList<>();

list.add('Java");

list.add('Python");



6. Multithreading in Java

Multithreading is a Java feature that allows the concurrent execution of two or more parts
of a program for maximum utilization of CPU. Each part of such a program is called a thread.
Java provides a "Thread" class to create and manage threads.
Example:
java
class MyThread extends Thread {

public void run() {

System.out.println('Thread is running");

}

}
MyThread t = new MyThread();

t.start();

7. Java Input/Output (1/0)

Java provides classes for input and output through various streams, using the ‘java.io’
package. Common classes include "FileReader’, "FileWriter’, ‘BufferedReader’, and
‘BufferedWriter® for handling file operations.

8. Lambda Expressions

Introduced in Java 8, Lambda expressions provide a clear and concise way to represent an
anonymous function (i.e., a function without a name). Example:

“java

List<Integer> numbers = Arrays.asList(1, 2, 3, 4);

numbers.forEach(n -> System.out.println(n));

9. Java Database Connectivity (JDBC)

JDBC is an API that allows Java programs to interact with databases. Through JDBC, you can
execute SQL queries, update records, and retrieve data.
Example:
“java
Connection con = DriverManager.getConnection('jdbc:mysql://localhost:3306 /mydb’,
'user’, 'password");
Statement stmt = con.createStatement();
ResultSet rs = stmt.executeQuery('SELECT * FROM users');
while(rs.next()) {
System.out.println(rs.getString(‘'username"));
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10. Java Best Practices

Some best practices for writing efficient and maintainable Java code include:

- Use meaningful variable names.

- Avoid using magic numbers.

- Optimize memory usage.

- Follow standard naming conventions (e.g., camelCase for variables and methods).
- Write unit tests to ensure code reliability.



