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Introduction to Java

* History & Evolution of Java

* Features of Java (Platform Independent, OOP,
etc.)

* JDK, JRE, JVM

* Java Editions (SE, EE, ME)

* Java Program Structure

* How Java Works (Compilation & Execution)

Java Basics

e Data Types & Variables
* Operators
* Control Flow (if, switch, loops)
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Arrays
Methods

Input/Output in Java

Packages & Access Modifiers

Object-Oriented Programming (OOPs) in Java

* Classes & Objects

* Constructors

* Inheritance

e Polymorphism

e Abstraction

* Encapsulation

* Method Overloading & Overriding

e ‘this’ & ‘super’ Keyword

e Association, Aggregation & Composition
 Static & Final Keywords

Exception Handling

* Types of Exceptions (Checked & Unchecked)
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try-catch Block
finally Block
throw & throws Keyword

Custom Exceptions
Best Practices for Exception Handling

Java Collections Framework (JCF)

* Collection Hierarchy

 List (ArrayList, LinkedList)

* Set (HashSet, LinkedHashSet, TreeSet)

* Map (HashMap, TreeMap, LinkedHashMap)

* Queue & Deque (PriorityQueue, ArrayDeque)
* |terator & Listlterator

 Comparable vs Comparator

e Collections Utility Class

* Best Practices & Performance Considerations

Multithreading & Concurrency

* Threads & Lifecycle
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 Creating Threads (Extending Thread /
Implementing Runnable)

* Thread Priorities

* Synchronization (synchronized keyword, blocks)

 Inter-Thread Communication (wait, notify)

* Deadlock, Starvation & Livelock

* Executor Framework

* Callable & Future
Concurrency Utilities (Locks, Semaphores,
CountDownlatch)

* Fork/Join Framework

Streams

* Introduction to Streams API

* Creating Streams

* Intermediate Operations (filter, map, sorted)
* Terminal Operations (forEach, collect, reduce)
* Parallel Streams

e Optional Class

» Best Practices for Stream Operations
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JDBC (Java Database Connectivity)

* Introduction to JDBC
e JDBC Architecture
 JDBC API Overview

 JDBC Drivers o JDBC-ODBC Bridge Driver o
Native-APl Driver (Partially Java Driver) o
Network Protocol Driver (Fully Java Driver) o

Thin Driver (Pure Java Driver)
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Steps to Connect Java Application with Database

Loading and Registering JDBC Driver
Establishing Connection to Database

Statement Interface o Statement o
PreparedStatement o CallableStatement
Executing SQL Queries o executeQuery() o
executeUpdate() o execute()

ResultSet Interface o Navigating ResultSet o Types
of ResultSet o Concurrency of ResultSet

ResultSet Metadata

Database Metadata

Inserting, Updating, Deleting Records

Batch Processing in JDBC

Transactions in JDBC
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o Commit o
Rollback o
Savepoint

CallableStatement for Stored Procedures
PreparedStatement vs Statement
Handling BLOB and CLOB Data

Scrollable and Updatable ResultSet
Connection Pooling

RowSet Interface o JdbcRowSet o CachedRowSet
o WebRowSet o FilteredRowSet o JoinRowSet

JDBC and Exception Handling
JDBC Best Practices

JDBC in Web Applications
JDBC with DAO Design Pattern

JDBC Security Considerations

JDBC Performance Tuning
Closing Resources Properly

JDBC and ORM Tools (Hibernate intro)
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 JDBC New Features (JDBC 4.0 onwards)

Lambda Expressions & Functional Programming

* Introduction to Lambda Expressions

* Syntax & Functional Interfaces

e Built-in Functional Interfaces (Predicate, Function,
Consumer, Supplier)

* Method References & Constructor References

e Streams with Lambdas

* Default & Static Methods in Interfaces

* Functional Programming Concepts in Java

Spring / Spring Boot (If Required for Project
Development)

* Introduction to Spring Framework

 Inversion of Control (loC) & Dependency Injection
(DI)

Spring Core & Bean Lifecycle

Spring Boot Introduction & Setup Spring MVC
(Controllers, REST APlIs)
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* Spring Data JPA

» Security (Spring Security Basics)

e Configuration (Properties, YAML, Profiles)
* Exception Handling in Spring

* Testing in Spring Boot

* Actuator & Monitoring

* Microservices Basics (Optional)

JPA / Hibernate

* Introduction to ORM

* JPA vs Hibernate

e Entities & Annotations

* CRUD Operations

* JPQL & Criteria API

* Relationships (OneToOne, OneToMany,
ManyToOne, ManyToMany)

* Cascade & Fetch Types

* Transactions & EntityManager

e Caching & Performance Tuning

* Spring Data JPA Integration

* Native Queries
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Java Deployment & Best Practices
Packaging (JAR, WAR, EAR)
Build Tools (Maven / Gradle)
Environment Setup & Profiles
Logging (Log4j, SLF4))

. Code Quality & Linting Tools
Unit Testing (JUnit, Mockito)

. Continuous Integration / Continuous Deployment
(CI/CD) Basics
. Version Control (Git)
Exception & Error Handling Strategies
. Secure Coding Practices
Performance Optimization Tips
Documentation & Code Comments
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