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Java Zero to Hero

Java Basics
What is Java?

Java is a high-level, object-oriented programming language that is designed to be
portable, secure, and robust. It was developed by James Gosling and his team at
Sun Microsystems (later acquired by Oracle Corporation) and first released in 1995.
Java is known for its "write once, run anywhere" (WORA) principle, which means that
Java code can be written once and executed on any platform that has a Java Virtual
Machine (JVM) installed, without the need for recompilation. This platform
independence is achieved by using the Java bytecode format, which is an
intermediate representation of the code that is platform-neutral.

Java is widely used for building various types of applications, including web
applications, desktop applications, mobile apps, enterprise systems, and more. It
has become one of the most popular programming languages due to its versatility,
ease of use, and robustness.

History of Java

¢ 1991: The development of Java began under the name "Oak" at Sun
Microsystems by James Gosling and his team. The initial focus was on creating
a programming language for consumer electronic devices.

1995: The first public release of Java (JDK 1.0) was made on May 23, 1995. It
included the core features of the Java language and the Java applet technology,
which allowed small Java programs to be embedded into web pages.

1996: JDK 1.1 was released, introducing new features and improvements to the
language and the standard library.

1998: JDK 1.2 (Java 2) was released, bringing significant updates to the
language and the platform, including the introduction of the Swing GUI toolkit
and the Collections Framework.

2004: JDK 1.5 (Java 5) was released, introducing several important language
features like generics, enhanced for loop, autoboxing, and annotations.

2011: Oracle Corporation acquired Sun Microsystems, becoming the new
steward of the Java platform.
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» 2014: JDK 1.8 (Java 8) was released, introducing lambda expressions, the
Stream API, and other language enhancements.

» 2017: JDK 9 introduced modularity with the Java Platform Module System
(JPMS).

« 2020: JDK 14, 15, 16, and 17 were released successively, each bringing new
features and improvements to the language and platform.

Features of Java

1. Platform Independence: Java code is compiled into bytecode, which is
executed by the JVM. This bytecode can run on any platform with a compatible
JVM, making Java platform-independent.

2. Object-Oriented: Java follows the object-oriented programming paradigm,
supporting concepts like classes, objects, inheritance, polymorphism, and
encapsulation.

3. Garbage Collection: Java has an automatic garbage collection mechanism that
manages memory, freeing developers from manual memory management.

4. Robustness: Java's strong type-checking, exception handling, and memory
management contribute to its robustness.

5. Security: Java provides a secure execution environment by using a sandbox
model for applets and built-in security mechanisms.

6. Multi-threading Support: Java has built-in support for concurrent programming
through threads, enabling the creation of multithreaded applications.

7. Rich Standard Library: Java comes with a vast standard library that provides a
wide range of functionalities, making development faster and more efficient.

8. High Performance: Although Java is an interpreted language, its bytecode is
compiled at runtime by the JVM, resulting in high performance.

C++ vs. Java

C++ and Java are both widely used programming languages, but they have some
fundamental differences:

« Syntax: C++ uses a more complex syntax compared to Java. Java was
designed to have a simpler and more user-friendly syntax.

¢« Memory Management: C++ requires manual memory management using
pointers, whereas Java has automatic garbage collection, making it less prone to
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memory-related bugs.

Platform Independence: C++ code is compiled into platform-specific machine
code, while Java code is compiled into platform-independent bytecode.

Performance: C++ is generally considered to have better performance than
Java because it is compiled directly to machine code. However, Java
performance has improved significantly with advancements in JIT (Just-In-Time)
compilation.

Object-Oriented Features: Both languages support object-oriented
programming, but Java enforces stricter object-oriented principles, like not
allowing multiple inheritances and using interfaces.

Standard Library: Java has a more extensive and consistent standard library
compared to C++, which can sometimes have a more fragmented ecosystem
due to various libraries and implementations.

Hello Java Program

Below is a simple "Hello World" program in Java:

public class HelloWorld {
public static void main(Stringl] args) {
System.oubL.println("Hello, Java!"):
}
}
Explanation:

+ We define a class named

fedtonesid 'In Java, all code must be inside classes.
¢ The : keyword indicates that the class is accessible from other classes.
+« The keyword is used to define a static method that belongs to the class

itself, not to any specific instance of the class.
+ The ' keyword indicates that the method does not return any value.

. is the entry point of the program. It is the method that will be executed
when we run the program.

¢+ The - is an array of strings representing the command-line
arguments passed to the program.

. .out.pri (, is a method used to print the text "Hello, Java!" to the
console.
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Program Internal

The "Program Internal” is not a standard term in Java. However, if you are referring
to the internal structure of a Java program, we can briefly discuss the Java
compilation and execution process.

1. Java Compilation Process:

+ Java source code is written in . files.
+ The Java compiler ( :-v-- ) translates the human-readable Java source code
into platform-independent bytecode. The bytecode is stored in . files.

2. Java Execution Process:
« The Java Virtual Machine (JVM) is responsible for executing Java bytecode.

+ When you run a Java program, the JVM loads the necessary classes and
starts executingthe . method of the specified class (the entry point of
the program).

3. Java Bytecode:

» Java bytecode is an intermediate representation of the Java source code. It
is not directly executed by the operating system but by the JVM.

» The bytecode consists of instructions that the JVM can understand and
execute.

It is important to note that understanding the internal details of the Java program,
such as bytecode, is not usually required for typical Java programming tasks.
However, having a basic understanding of these concepts can be helpful when
dealing with advanced topics or troubleshooting performance issues.

Setting Path:

Setting the path in Java is essential to make the Java Development Kit (JDK) tools,
including the Java compiler ( ;... ) and Java runtime ( ... ), accessible from any
directory on your computer. The path allows the operating system to find these tools
when you run Java commands from the command prompt or terminal.

Here's how to set the path in Windows and Unix-based systems (Linux and macOS):
Windows:

1. Find the JDK installation directory. It usually looks like

es\\Java\\jdk version .

2. Right-click on "This PC" or "My Computer" and select "Properties."
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w

. Click on "Advanced system settings" (on the left side of the window).

4. In the System Properties window, click the "Environment Variables" button.

o1

. Under "System Variables," find the "Path" variable, and click "Edit."

[o2]

~ Click "New" and add the path to the JDK's "bin" directory (e.qg.,
1 dk versior bin )

7. Click "OK" on all the windows to save the changes.
Unix-based Systems (Linux and macOS):

1. Open the terminal.

2. Find the JDK installation directory. It's usually located at /.s:/1 6/ vn/ a0k version .

3. Editthe 1--n.c Or na:n ororiie file in your home directory using a text editor
(eg, nano , vi , OF gedit )

4. Add the following line to the file:
Replace r/1il k with the actual path to your JDK installation.

export PATH="/usr/lib/jvm/jdk version/bin:3PATH"

5. Save the file and exit the text editor.

6. Run .bashrc OF .bas - in the terminal to apply the
changes to the current session.

After setting the path, you can verify that it worked by opening a new terminal or
command prompt and running - and - on commands. They
should display the version information of your installed JDK.

JDK, JRE, and JVM:

« JDK (Java Development Kit): JDK is a software development kit provided by
Oracle (or other vendors) that includes tools needed to develop, compile, and

run Java applications. It contains the Java compiler ( ;... ), Java runtime
( java ), Java documentation generator ( iavadoc ), and other utilities. JDK is

essential for Java developers.

+ JRE (Java Runtime Environment): JRE is a subset of JDK and is required to
run Java applications. It includes the Java Virtual Machine (JVM) and the Java
class libraries needed for executing Java bytecode. Users who only need to run
Java applications but not develop them can install the JRE.
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+ JVM (Java Virtual Machine): JVM is the heart of the Java platform. It is
responsible for executing Java bytecode. JVM is an abstract machine that
provides a runtime environment in which Java bytecode can be executed. JVM
implementations are platform-specific, allowing Java programs to be platform-
independent.

Java Variables:

In Java, variables are used to store data values that can be manipulated within a
program. Before using a variable, it needs to be declared with a specific data type.
Java supports the following variable types:
1. Primitive Data Types: These are basic data types built into the language.
4 NumerIC TypeS byte , short ’ int ’ long ’ float ’ and R

e Characters: cna: .

» Boolean: vooican .
2. Reference Data Types: These types are references to objects in memory.

« Examples: :<-i.5, user-defined classes, arrays, etc.
Java Data Types:
1. Primitive Data Types:

* 1y ! 8-bit signed integer. Range: -128 to 127.

-nort 1 16-bit signed integer. Range: -32,768 to 32,767.

int : 32-bit signed integer. Range: -2"31 to 2”31 - 1.

ono - 64-bit signed integer. Range: -2"63 to 263 - 1.

s102¢ - 32-bit floating-point. Can represent decimal numbers.

double : 64-bit floating-point. More precise than ricax .

cnar » 16-bit Unicode character. Represents single characters.
* 1oolean : Represents  true OF
false

2. Reference Data Types:

e oirino: Asequence of characters.

« Arrays: Collections of elements of the same type.
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Unicode System:

Unicode is a character encoding standard that aims to support all the characters
from all the writing systems in the world. In Java, characters are represented using
the Unicode character set, allowing Java to be used with multiple languages and
character sets.

For example, you can declare a Unicode character in Java like this:

char unicodeChar '\\u0041'; // Represents the character 'A'

The escape sequence is used to indicate a Unicode character, followed by the
four-digit hexadecimal representation of the Unicode code point.

Operators:

Java supports various types of operators, which are used to perform operations on
variables and values. Here are some common operators in Java:

+ Arithmetic Operators: - (addition), (subtraction), (multiplication), - (division),
(modulus).

*

Assignment Operators: -, «~, -, -, /-,

*

Increment and Decrement Operators: (increment), - (decrement).

*

Relational Operators: (equals), (notequals), -, <, —, <.

Logical Operators: ~* (I0gicalAND),  (5gical OR), ' (logical NOT).

Bitwise Operators: - (bitwise AND), | (pitwise OR), - (bitwise XOR), -
(bitwise NOT).
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Keywords:

Keywords in Java are reserved words that have predefined meanings and cannot be
used as identifiers (e.g., variable names, class names). They are an integral part of
the language and serve specific purposes. Some examples of Java keywords

include:
abstract, boolean, break, byte, case, catch, class, continue, default, do, double,
else, extends, final, finally, float, for, if, implements, import, instanceof,
int, interface, long, new, package, private, protected, public, return, short,
static, super, switch, this, throw, throws, try, wvolid, while

These keywords are used for various purposes, such as defining classes, control
flow, variable declaration, method definition, and more. It's essential to be familiar

with these keywords when programming in Java.

Java Control Statements:

Control statements in Java are used to control the flow of a program's execution
based on certain conditions or iterations. They help make decisions and repeat
actions as needed.

Java If-else:
The :+ ... statementis used to execute a block of code conditionally. If the given
condition is true, the code inside the block is executed; otherwise, the code
inside the - -~ block (if provided) is executed.
int num = 10;
if (num > 0) {
System.out.println ("The number is positive.");
} else {
System.out.println ("The number is non-positive.");
}
Java Switch:
The -« statement is used to perform different actions based on the value of a
variable or an expression. It provides an alternative to using multiple . ...
statements.
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int dayOfWeek = 3;
switch (dayOfWesk)
case 1:
System.out.println ("Monday") ;
break;
case 2:
System.out.println ("Tuesday") ;
break;
case 3:
System.out.println ("Wednesday") ;
break;
default:

System.out.println("Invalid day"):;

Java For Loop:
The loop is used to execute a block of code repeatedly for a fixed number of
times. It consists of three parts: initialization, condition, and increment or decrement.

for (int i 1; 1 <= 5; i++) {

System.out.println("Iteraticon: " + 1i);

Java While Loop:

The .+:1- loop repeatedly executes a block of code as long as the given condition is
true.
int count 1;

while (count <= 5} {
System.out.println ("Count: " + count) ;

count++;
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Java 8 Zero to Hero

1. Explain Java Date and Time:

In the earlier versions of Java, handling date and time was cumbersome and error-
prone, leading to the introduction of the new Java 8 Date/Time API. The older API,
java. and -v-.uci1.ca1en0a , had several issues, such as being mutable,
not thread-safe, and lacking proper date and time manipulation methods. The new
Date/Time API in Java 8, located inthe ... package, aims to address these
problems by providing a more robust and user-friendly set of classes to handle date
and time-related operations.

The Java 8 Date/Time API is inspired by the popular Joda-Time library and adheres
to the ISO calendar system, which is the international standard for date and time
representation. It is designed to be immutable, thread-safe, and offers a rich set of
methods for manipulating, formatting, and parsing date and time values. The API

introduces new classes like tocaipate , LocalTime , LocalbateTime , and more, to

represent specific aspects of date and time without considering timezones.

2. Java 8 Date/Time API:

The - . package in Java 8 contains a variety of classes and enums to handle
date and time effectively. Here's a list of some of the important classes and enums
along with a brief explanation:

2.1 Explain with an example of the following Java 8 Date and Time classes:

d. java.time.LocalDate class:

represents a date (year, month, day) without any time or timezone
information. It is ideal for scenarios where timezones are not relevant.

Example:

import java.time.LocalDate;

public class LocalDateExample ({
public static vold main(String(] args) {
/ Create a LocalDate representing 7th August 2023
LocalDate date = LocalDate.of (2023, 8, 7);
System.oubL.println("Date: " + date); // OutpulL: Date: 2023-08-07
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b, java.time.LocalTime C1aSS:
represents a time of day without any date or timezone information.

Example:

import java.time.LocalTime;

public class LocalTimeExample
public static void main(String[J args)

IT Create a LocalTime representing 14:30:45
LocalTime time= LocalTime.of (14, 30, 45);

System.out.println ("Time: "+ time); II Output: Time: 14:30:45

C. Jjava.time.LocalDateTime class:

represents a date and time without timezone information.

Example:

import java.time.LocalDateTime;

public class LocalDateTimeExample
public static void main (Stringl[] args)

II Create a LocalDateTime representing 7th August 2023, 14:30:45
LocalDateTime dateTime = LocalDateTime.of (2023, 8, 7, 14, 30, 45);
System.out.println ("Date and Time: "+ dateTime) ;

II Output: Date and Time: 2023-08-07T14:30:45

d. class:
java.time.MonthDay

represents a specific day of a month (month and day) without any year or
timezone information.

Example:

import Jjava.time.LocalDate;

&ﬁgffg éf3§59%%§afﬁH¥¥§§ﬁﬁple+

public static vold main(String(] args) {

public c;aségggﬁghgaﬁggg?gége{represe:ting 7th August 2023
pub1}8CSLERLE VAP a1 hISERALT) 0445073 8 T
System.out.println("Date: " + date); // Output: Date: 2023-08-07

}
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II Create a MonthDay for 7th August
MonthDay monthDay = MonthDay.of (B, 7);

System.out.println("Month and Day: "+ monthDay); II Output: Month and Day: --

08-07

import Jjava.time.LocalDate;

public class LocalDateExample ({
public static vold main(String(] args) {
' Create a Locallate representing 7th August 2023
LocalDate date = LocalDate.of (2023, 8, 7);
System.out.println ("Date: " + date); // Output: Date: 2023-08-07
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e. class:
java.time.OffsetTime

represents a time with an offset from UTC/Greenwich, which includes
information about both time and timezone offset.

Example:

import java.time.OffsetTime;

import java.time.ZoneOffset;

public class OffsetTimeExample

public static void main(String[J args) {

IT Create an OffsetTime representing 14:30:45 with a +02:00 offset (2 hours ah
ead of UTC)

OffsetTime offsetTime = OffsetTime.of (14, 30, 45, 0, ZoneOffset.ofHours(2));

~ . . Cia dmAce Ve o e G . TT ~ . . ~c- o aa A

f, java.time.OffsetDateTime class:

represents a date and time with an offset from UTC/Greenwich,
including both date and time information and timezone offset.

Example:

import java.time.OffsetDateTime;

import java.time.ZoneOffset;

public class OffsetDateTimeExample {

public static void main(String[] args) {

IT Create an OffsetDateTime representing 7th August 2023, 14:30:45 with a +02:
00 offset (2 hours ahead of UTC)

OffsetDateTime offsetDateTime OffsetDateTime.of (2023, 8, 7, 14, 30, 45, 0, Z
oneOffset.ofHours (2)) ;

J. Jjava.time.Clock class:

provides access to the current date and time in a specific time zone. It's useful
for testing and situations where you need to work with a specific clock.

Example:
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import java.time.Clock;

import java.time.Instant;

public class ClockExample {
public static void main (String[] args) {

// Get the current date and time using the system default clock
Clock clock Clock.systemDefaultZone () ;

Tnatant now Tnatant now(clock)

h_ java.time.ZonedDateTime class:

represents a date and time with full timezone information.

Example:

import java.time.LocalDateTime;
import Jjava.time.Zoneid;

import java.time.ZonedDateTime;

public class ZonedDateTimeExample
public static void main (String[] args) {

// Create a LocalDateTime representing 7th August 2023, 14:30:45
LocalDateTime localDateTime = LocalDateTime.of (2023, 8, 7, 14, 30, 45);

// Create a ZonedDateTime for the given LocalDateTime in the "America/New Yor

k" timezone

i class:
java.time.Zoneid

represents a time zone identifier, such as "America/New_York" or
"Europe/London".

Example:

import java.time.Zoneid;

public class ZoneidExample
public static void main (String[) args) {

// Get the Zoneid for "America/New York"
Zoneld zoneld = Zoneld.of ("America/New York");
System.out.println ("Zoneid: "+ =zoneid):;
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class:
java.time.ZoneOffset

represents a fixed time zone offset from UTC/Greenwich, such as
"+02:00" or "-08:00".

Example:

import java.time.ZoneOffset;

public class ZoneOffsetExample {
public static void main(String[J args) {

// Get the ZoneOffset for +02:00 (2 hours ahead of UTC)
ZoneOffset zoneOffset = ZoneOffset.ofHours (2);
System.out.println ("ZoneOffset: "+ zoneOffset);

k. java.time.Year class:
represents a year without any timezone information.

Example:

import java.time.Year;

public class YearExample
public static void main (String[] args) {

// Create a Year representing the year 2023

Year year= Year.of (2023);

System.out.println ("Year: " + year); // Output: Year: 2023

|. java.time.YearMonth class:
represents a specific year and month without any timezone information.

Example:

import java.time.YearMonth;

public class YearMonthExample
public static void main (Stringl[) args) {

// Create a YearMonth for August 2023
YearMonth yearMonth = YearMonth.of (2023, 8);
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m. class:
java.time.Period

represents a period of time between two dates without considering
timezones.

Example:

import java.time.LocalDate;

import java.time.Period;

public class PeriodExample {

public static void main (String[] args)

// Create two LocalDate instances

LocalDate datel LocalDate.of (2023, 8, 7);

LocalDate date2 LocalDate.ggé%g%Q,tgé £@6

java.time.Duration c|gss:
n.

represents a duration of time between two instants (timestamps) without
timezone information.

Example:

import java.time.Duration;

import java.time.Instant;

public class DurationExample

public static void main (String[] args) f{

// Create two Instant instances

Instant instantl =

Instant.parse ("2023-08-07T00:00:002") ;

Instant instant2 = Instant.parse("2023-08-07T12:34:562");

// Calernilate the Anratinn hetwean the twn inaetanta
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Chapter 1: Introduction to JDBC

11 whatis JDBC?
JDBC (Java Database Connectivity) is an APl (Application

Programming Interface) for Java, which defines how a client may access
a database. It provides methods for querying and updating data in a
database. JDBC is oriented towards relational databases.

Key Points:

« JDBC stands for Java Database Connectivity.

¢ It is a standard API for connecting Java applications with databases.

« JDBC allows Java programs to execute SQL statements and interact
with any SQL-compliant database.

12 History and Evolution of JDBC

JDBC was introduced by Sun Microsystems (now part of Oracle) as part of
Java 1.1 in 1997. It has evolved significantly to incorporate new features and
improvements.
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Milestones:

JDBC 1.0 (1997): Basic API to connect to databases, execute SQL queries,
and retrieve results.

JDBC 2.0 (1999): Added features like batch updates, scrollable and
updatable result sets.

JDBC 3.0 (2002): Introduced savepoints, retrieval of auto-generated keys,
and connection pooling enhancements.

JDBC 4.0 (2006): Included features for easier resource management (auto-
closeable resources), XML data type support, and improved connection
management.

JDBC 4.1 (2011): Added support for the try-with-resources statement.

JDBC 4.2 (2014): Added support for the java.time package.

13 why Use JDBC?

JDBC is crucial for Java applications that need to interact with databases. It
provides a universal API for database access, which makes applications more
portable and database-independent.

Benefits:

Database Independence: Allows developers to write database-agnostic code.

Ease of Use: Simplifies database access with an easy-to-use API.

Scalability: Supports various database types and scales with the
application.

Rich Functionality: Provides a wide range of functionalities including
transaction management, batch processing, and advanced data types.

14 Overview of JDBC Architecture

The JDBC architecture consists of two main components:

JDBC API: Defines the standard interface for database operations.

JDBC Driver: Translates JDBC calls into a database-specific protocol.

Key Components:
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¢ DriverManager: Manages a list of database drivers.

« Connection: Represents a connection to a specific database.

+ Statement: Executes SQL queries and updates.

» PreparedStatement: Extends Statement to handle precompiled SQL
statements with input parameters.

* ResultSet: Represents the result set of a query.

Diagram:

Ll
15 JDBC APIComponents
The JDBC APl is part of the and _ packages. Here are some of
the core classes and
interfaces:

Core Classes and Interfaces:

¢ DriverManager: Class that manages a list of database drivers.

» Connection: Interface that represents a connection with a specific
database.

» Statement: Interface used to execute a static SQL statement and return the
results.

» PreparedStatement: Subinterface of Statement that represents a
precompiled SQL statement.

» ResultSet: Interface that provides methods to access the result of
executing a SQL query.

» SQLException: Exception class that provides information on a database
access error.

Example Code:

import java.sqgl.Connection;
import java.sql.DriverManager;
import java.sqgl.SQLException;
import java.sgl.Statement;

Java 8 Zero to Hero
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public class JDBCExample ({

public static void main(String[] args) {

abase";

String jdbcUrl = "jdbc:mysgl://localhost:3306/mydat
String username = "root";

String password = "password";

try {

// Load the JDBC driver

Class.forName ("com.mysgl.c]j.jdbc.Driver") ;

// Establish a connection

Connection connection = DriverManager.getConnec

tion (jdbcUrl, username, password);

// Create a statement

Statement statement = connection.createStatemen

// Execute a query
String sgl = "SELECT * FROM employees";

ResultSet resultSet = statement.executeQuery (sqg

// Process the result set
while (resultSet.next()) {

System.out.println ("Employee ID: " + result

Set.getInt ("id")) ;

System.out.println ("Employee Name: " + resu

ltSet.getString ("name")) ;

Java 8 Zero to Hero
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// Close the resources
resultSet.close () ;
statement.close () ;

connection.close () ;
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} catch

(ClassNotFoundException e)

{
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System.out.println ("JDBC Driver not found");

e.printStackTrace () ;

} catch (SQLException e) {
System.out.println ("Database access error");

e.printStackTrace () ;

Explanation of Example:

Load the JDBC Driver: Using
memory. : =0 the JDBC driver is loaded into

Establish a Connection:

. establishes a
connection to the database.

Create a Statement: creates a _ object to

execute SQL queries.

Execute a Query: The SQL query is executed using

Process the ResultSet: The result set is processed in a while loop to retrieve
data.

Close the Resources: Resources are closed to prevent resource leaks.

Chapter 2: Setting up JDBC Environment

21 Prerequisites

Before setting up the JDBC environment, ensure you have the following
prerequisites:

Software Requirements:

Java Development Kit (JDK): Ensure that JDK 8 or higher is installed.

Database System: Install a database management system (DBMS) such as
MySQL, PostgreSQL, Oracle, or SQL Server.

JDBC Driver: Obtain the appropriate JDBC driver for your database.

Java 8 Zero to Hero
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Hardware Requirements:
» A computer with sufficient RAM and storage to run both Java applications
and your chosen DBMS.

Skills:

« Basic knowledge of Java programming.

« Basic understanding of SQL and relational database concepts.

22 |Installing JDBC Drivers

JDBC drivers are necessary for Java applications to interact with
databases. Different databases require different JDBC drivers. Here’s how
to install the drivers for some popular databases:

MySQL.:
1. Download the MySQL Connector/J from the MySQL website.

2. Extract the downloaded ZIP file.
3. Addthe . -0 conneciorjavavereion- 1ar  file to your project’s classpath.

PostgreSQL.:
1. Download the PostgreSQL JDBC driver from the PostgreSQL website.

2. Addthe pocigresqi-—<version o file to your project’s classpath.

Oracle:

1. Download the Oracle JDBC driver (ojdbc8.jar) from the Oracle website.

2. Addthe - 0. file to your project’s classpath.

SQL Server:

1. Download the Microsoft JDBC Driver for SQL Server from the
Microsoft website.

2. Add the -1 igoc<vercion-. oo file to your project’s classpath.

23 Setting up a Database

MySQL:

Java 8 Zero to Hero
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https://dev.mysql.com/downloads/connector/j/
https://jdbc.postgresql.org/download.html
https://www.oracle.com/database/technologies/appdev/jdbc-ucp-12-2-0-1-downloads.html
https://docs.microsoft.com/en-us/sql/connect/jdbc/download-microsoft-jdbc-driver-for-sql-server
https://docs.microsoft.com/en-us/sql/connect/jdbc/download-microsoft-jdbc-driver-for-sql-server
https://docs.microsoft.com/en-us/sql/connect/jdbc/download-microsoft-jdbc-driver-for-sql-server

1. Download and Install MySQL: Follow instructions on the MySQL website.

2. Start MySQL Server: Ensure the MySQL server is running.

3. Create a Database:

CREATE DATABASE mydatabase;

PostgreSQL:

1. Download and Install PostgreSQL: Follow instructions on the PostgreSOL
website.

2. Start PostgreSQL Server: Ensure the PostgreSQL server is running.

3. Create a Database:

CREATE DATABASE mydatabase;

Oracle:

1. Download and Install Oracle Database: Follow instructions on the Oracle
website.

2. Start Oracle Database: Ensure the Oracle database is running.

3. Create a Database: Use the Oracle Database Configuration Assistant
(DBCA).

SQL Server:

1. Download and Install SQL Server: Follow instructions on the Microsoft
website.

2. Start SQL Server: Ensure the SQL Server is running.

3. Create a Database:

CREATE DATABASE mydatabase;

24 Configuring Environment Variables

Setting environment variables ensures that your system can locate the
necessary Java and JDBC components.
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https://www.microsoft.com/en-us/sql-server/sql-server-downloads

Setting JAVA_HOME:
1. Windows:
» Right-click on ‘This PC’ or ‘My Computer’ and select

‘Properties’. «Click on ‘Advanced system settings’.

» Click on ‘Environment Variables’.
+ Under ‘System variables’, click ‘New’.

+ Enter as the variable name and the path to your JDK
installation as the variable value (€.9., <. crooran riiee ava Gar11 )
e Click ‘OK.
2. Mac/Linux:
» Open a terminal.

« Add the following line to your . . or . file:

export JAVA HOME=/path/to/your/jdk

» Source the profile:

source ~/.bash profile

Adding JDBC Driver to CLASSPATH:

1. Windows:
» Follow the same steps as setting

» Add a new system variable or edit the
path to your JDBC driver JAR file. variable to include the

2. Mac/Linux:
+ Open a terminal.

» Add the following line to your

or . - file:

export CLASSPATH=$CLASSPATH:/path/to/your/jdbc/drive

r.jar
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+ Source the profile:

source ~/.bash profile

25 \Verifying Installation

To verify that your JDBC setup is correct, you can write a simple Java program
to connect to your database and execute a query.

Example Code:

import java.
import java.
import java.
import java.

import java.

sgl.Connection;
sql.DriverManager;
sgl.ResultSet;
sql.SQLException;
sgl.Statement;

public class JDBCSetupVerification {

public static void main (String[] args) {

String jdbcUrl = "jdbc:mysqgl://localhost:3306/mydat
abase";

String username = "root";

String password = "password";

try {

// Load the JDBC driver

Class.forName ("com.mysgl.c]j.jdbc.Driver") ;

// Establish a connection

Connection connection = DriverManager.getConnec

tion (jdbcUrl, username, password);
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// Create a statement

Statement statement = connection.createStatemen

// Execute a query
String sgl = "SELECT 1";
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ResultSet resultSet = statement.executeQuery(sqg

1);
// Process the result set
while (resultSet.next()) {
int result = resultSet.getInt(1l);
System.out.println ("Query Result: " + resul
t);

// Close the resources
resultSet.close () ;
statement.close () ;

connection.close();

} catch (ClassNotFoundException e) {
System.out.println ("JDBC Driver not found");
e.printStackTrace () ;

} catch (SQLException e) {

System.out.println ("Database access error");

e.printStackTrace () ;

Explanation of Example:

+ Load the JDBC Driver: Ensures the JDBC driver is loaded.

» Establish a Connection: Connects to the database using the specified URL, username,

and password.

+ Create aStatement: Createsa - object to execute a SQL query.

+ Execute a Query: Executes a simple SQL query to ensure the connection is
successful.

+ Process the ResultSet: Prints the result to verify the query execution.

+ Close the Resources: Closes all resources to prevent leaks.
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By following these steps, you can ensure that your JDBC environment is
properly set up and ready for development. This foundational setup is critical
for developing robust and efficient Java applications that interact with
databases.

Chapter 3: Connecting to a Database

31 JDBC Driver Types

JDBC drivers are essential for connecting Java applications to a database.
There are four main types of JDBC drivers:

Type 1: IDBC-ODBC Bridge Driver

« Description: This driver uses ODBC (Open Database Connectivity) to
connect to the database.

« Advantages: Allows connection to any database that supports ODBC.

» Disadvantages: Requires ODBC installation, lower performance, and is
platform-dependent.

« Example: Sun's JDBC-ODBC Bridge.

Type 2: Native-API Driver

« Description: This driver converts JDBC calls into database-specific
API calls.

¢ Advantages: Better performance than Type 1.
« Disadvantages: Requires native library installation, not portable.

¢ Example: Oracle's OCI driver.

Type 3: Network Protocol Driver

» Description: This driver uses a middle-tier server to convert JDBC calls to
database-specific protocol calls.

+ Advantages: No native library required, can connect to multiple databases.

+ Disadvantages: Performance can be slower due to network overhead.

* Example: IBM's DataDirect Connect.
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Type 4: Thin Driver (Pure Java Driver)

» Description: This driver converts JDBC calls directly into database-specific
protocol using Java.

« Advantages: Platform-independent, no native libraries, best performance.

« Disadvantages: Database-specific, requires separate driver for each
database.

« Example: MySQL Connector/J, PostgreSQL JDBC Driver.

32 DriverManager Class

The o - class is the backbone of JIDBC, managing a list of database
drivers. It is used to establish a connection to a database.

Key Methods:

¢ registerDriver (Driver driver) . Registers the SpeCified driver with the

getConnection (String url) : Attempts to establish a connection to the given

database

URL.
getConnection(String url, String user, String password) Attempts to establish a

connection to the given database URL with a specified username and
password.

Example:

import java.sqgl.Connection;

import java.sqgl.DriverManager;

public class DriverManagerExample {
public static void main(String[] args) {
String jdbcUrl = "jdbc:mysqgl://localhost:3306/mydat

abase";

try {
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// Register the JDBC driver

Class.forName ("com.mysgl.cj.jdbc.Driver") ;

// Establish a connection

Connection connection = DriverManager.getConnec

tion (jdbcUrl, username, password);

System.out.println ("Connection established succ

essfully.");

// Close the connection

connection.close();

} catch (ClassNotFoundException e) {
System.out.println ("JDBC Driver not found");
e.printStackTrace () ;

} catch (SQLException e) {

System.out.println ("Database access error");

e.printStackTrace () ;

33 Establishing a Connection

To establish a connection, you need to load the JDBC driver and use the
class to obtain a ..., Object.

Steps:
1. Load the JDBC Driver: This can be done using

2. Establish the Connection: Use
togeta - o~ object.

Example:

import java.sqgl.Connection;

import java.sql.DriverManager;

Java 8 Zero to Hero
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import java.sgl.SQLException;

public class EstablishConnection {
public static void main(String[] args) {
String jdbcUrl = "jdbc:mysgl://localhost:3306/mydat

abase";
String username = "root";
String password = "password";
try {

// Load the JDBC driver

Class.forName ("com.mysqgl.cj.jdbc.Driver") ;

// Establish a connection
Connection connection = DriverManager.getConnec

tion (jdbcUrl, username, password);

System.out.println ("Connection established succ

essfully.");

// Close the connection

connection.close () ;

} catch (ClassNotFoundException e) {
System.out.println ("JDBC Driver not found");
e.printStackTrace () ;

} catch (SQLException e) {

System.out.println ("Database access error");

e.printStackTrace () ;

Explanation:

¢ LoadtheJDBC Driver: The

driver class into memory. method dynamically loads the
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+ Establish the Connection: The ger.g (. method
connects to the database using the specified URL, username, and

password.

¢ Close the Connection: Always close the :
object to release

database resources.

34 Connection URLS

The connection URL is a string that specifies the database location and
connection properties. The format of the URL varies by database.

MySsQL:

String jdbcUrl = "jdbc:mysgl://localhost:3306/mydatabase";

PostgreSQL:

String jdbcUrl = "jdbc:postgresqgl://localhost:5432/mydataba

se";

Oracle:

String jdbcUrl = "jdbc:oracle:thin:@localhost:1521:0rcl";

SQL Server:

String jdbcUrl = "jdbc:sglserver://localhost:1433;databaseN

ame=mydatabase";

Components of Connection URL:
+ Protocol: Always starts with
+ Subprotocol: Specifies the database type (e.g., , esql ),

+ Host: The database server's hostname or |IP address.
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+ Port: The port number the database server is listening on.

+ Database Name: The specific database to connect to.
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35 Handling Connection Failures

Proper error handling is crucial for robust JIDBC applications. JDBC
connections can fail due to various reasons like network issues,
incorrect credentials, or database server unavailability.

Common Exceptions:

¢ ClassNotFoundException: Thrown when the JDBC driver class is not found.

 SQLException: Thrown for database access errors, including connection
failures.

Example:

import java.sqgl.Connection;
import java.sqgl.DriverManager;

import java.sqgl.SQLException;

public class ConnectionHandling {

public static void main (String[] args) {

String jdbcUrl = "jdbc:mysqgl://localhost:3306/mydat
abase";

String username = "root";

String password = "password";

try {

// Load the JDBC driver

Class.forName ("com.mysqgl.c]j.jdbc.Driver") ;

// Establish a connection

Connection connection = DriverManager.getConnec

tion (jdbcUrl, username, password);

System.out.println ("Connection established succ

essfully.");

// Close the connection

connection.close () ;
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} catch (ClassNotFoundException e) {
System.out.println ("JDBC Driver not found");

e.printStackTrace () ;

} catch (SQLException e) {

System.out.println ("Database access error: " +

e.getMessage()) ;

e.printStackTrace () ;

Explanation:
¢ ClassNotFoundException: Caught and handled to indicate that the JDBC driver

class is missing.

» SQLException: Caught and handled to indicate issues related to database
access or connection.

By understanding and implementing these concepts, you can effectively
connect to various databases using JDBC, ensuring reliable and
efficient database operations in your Java applications.

Chapter 4: Executing SQL Statements

41 Overview of SQL Commands

Structured Query Language (SQL) is the standard language used to
communicate with databases. SQL commands can be categorized into several

types:

Categories of SQL Commands:

e DDL (Data Definition Language): Used to define and manage database structures.

: Creates new database objects like tables, indexes, and views.
(o

o ron . Modifies existing database objects.

o onor . Deletes database objects.
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+ DML (Data Manipulation Language): Used to manipulate data stored in database

objects.
o : Adds new rows to a table.
o : Modifies existing rows in a table.
o o : Removes rows from a table.

+ DAQL (Data Query Language): Used to query data from the database. o

Retrieves data from one or more tables.

+ DCL (Data Control Language): Used to control access to data within the

database.
o canr - Gives user access privileges to the
database. o - . Removes user access privileges.

+ TCL (Transaction Control Language): Used to manage transactions in the

database.
o : Saves all changes made during the transaction.
o : Undoes all changes made during the transaction.
°o : Sets a savepoint within a transaction.

42 Using Statement Interface

The - interface is used to execute static SQL statements and retrieve

their results. It is suitable for executing simple SQL queries without parameters.

Key Methods:
. cexecuteQuery(string sql) : Executes a SQL query and returns a

object.

o cexecutelpdate(String sql) : Executes an SQL statement (such as INSERT,
UPDATE, DELETE) and returns the number of affected rows.

¢ axecute(string sq1) . EXecutes a SQL statement that may return multiple
results.

Example:
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import java.sgl.Connection;
import java.sqgl.DriverManager;
import java.sgl.ResultSet;
import java.sqgl.SQLException;

import java.sgl.Statement;

public class StatementExample {

public static void main (String[] args) {
String jdbcUrl = "jdbc:mysgl://localhost:3306/mydat
abase";
String username = "root";
String password = "password";
try {

// Load the JDBC driver

Class.forName ("com.mysgl.c]j.jdbc.Driver") ;

// Establish a connection
Connection connection = DriverManager.getConnec

tion (jdbcUrl, username, password);

// Create a statement

Statement statement = connection.createStatemen

t();
// Execute a query
String sgl = "SELECT * FROM employees";
ResultSet resultSet = statement.executeQuery (sqg
1)

// Process the result set
while (resultSet.next ()) {

System.out.println ("Employee ID: " + result
Set.getInt ("id")) ;
System.out.println ("Employee Name: " + resu
ltSet.getString ("name")) ;
}
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// Close the resources
resultSet.close () ;

statement.close () ;

} catch (ClassNotFoundException e) {

System.out.println ("JDBC Driver not found"):;
e.printStackTrace () ;

} catch (SQLException e) {

System.out.println ("Database access error");
e.printStackTrace () ;

43 Executing DDL, DML, and DQL Statements

Executing DDL Statements:

DDL statements define or modify database structures.

Example:
String createTableSQL = "CREATE TABLE employees (" +
"id INT PRIMARY KEY AUTO INCREMEN
T," +

"name VARCHAR (100)," +

"position VARCHAR (100)," +
"salary DOUBLE)";

Executing DMVIL Statements:

DML statements manipulate data within the database.

Chapter 1: Introduction to JSP

v 8 2ok YYhat are JavaServer Pages (JSP)?
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JavaServer Pages (JSP) is a technology used for developing web pages that
support dynamic content. JSP is built on top of the Java Servilet APl and is
intended to handle the view component of MVC (Model-View-Controller)
architecture in web applications.

Key Features of JSP:

» Server-Side Technology: JSP runs on the server and generates HTML,
XML, or other types of documents that are sent to the client's web browser.
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» Write Once, Run Anywhere: JSP is platform-independent, allowing
developers to write code that runs on any compliant servlet container.

o Separation of Concerns: JSP allows separation of business logic from
presentation logic, making it easier to manage and maintain web
applications.

« Java Integration: JSP can use the full power of Java, enabling the use of
JavaBeans, Enterprise JavaBeans (EJB), and other Java-based
technologies.

12 Role of JSPin Web Development

JSP plays a crucial role in web development by providing a simple and powerful
way to create dynamic web content. Its main roles include:

¢ Generating Dynamic Content: JSP pages can dynamically generate content based

on user input, database queries, and other data sources.

« Simplifying Development: JSP allows developers to embed Java code
directly into HTML, making it easier to write and maintain code.

e Supporting MVC Architecture: JSP acts as the view component in the MVC
architecture, separating presentation logic from business logic handled by
Servlets or other backend components.

13 JSP vs. Servlets

While both JSP and Servlets are used to create dynamic web content, they
have some key differences:

Feature ISP Servlets

HTML-like with embedded Java
Syntax Pure Java code

code

Mainly for presentation layer Mainly for business logic
Use Case .

(views) (controllers)

Easier to write and maintain for web More complex, suited for
Ease of Use designers developers
Code Allows embedding of Java code in HTML output generated within
Embedding HTML Java code

Example:

¢ Servilet Example:
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import java.io.*;

import javax.servlet.*;

public class HelloWorldServlet extends HttpServlet ({
public void doGet (HttpServletRequest request, HttpServl

etResponse response) throws ServletException, IOException ({

response.setContentType ("text/html") ;

PrintWriter out = response.getWriter();
out.println ("<html><body>") ;
out.println ("<hl>Hello, World!</hl>");
out.println ("</body></html>") ;

* JSP Example:

<%@ page contentType="text/html" language="java" %>
<html>
<body>

<hl>Hello, World!</hl>

</body>

Summary

« JavaServer Pages (JSP) is a technology used for creating dynamic web pages with

Java.

» JSP simplifies web development by separating presentation logic from
business logic.

+ JSP is used mainly for the view component in the MVC architecture,
while Servlets are used for the controller component.

» Example: A basic comparison of how to generate a "Hello, World!"
response using both Servlets and JSP.

This chapter introduces the fundamentals of JSP, its role in web development,
and how it compares to Servlets. The subsequent chapters will delve deeper
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into the lifecycle, implicit objects, scripting elements, directives, standard
actions, and more, providing a comprehensive understanding of JSP and its
capabilities.

Chapter 2: JSP Life-Cycle

21 Overview of the JSP Life-Cycle

The JSP life-cycle consists of several phases that a JSP page goes through
from creation to destruction. Understanding the JSP life-cycle is crucial for
optimizing performance and managing resources effectively. The key phases in
the JSP life-cycle are:

1. Translation: The JSP page is translated into a servlet by the JSP engine.
2. Compilation: The generated servlet is compiled into bytecode.

3. Loading and Initialization: The servlet class is loaded into memory and
initialized.

4. Request Processing: The servlet processes incoming requests by
generating dynamic content.

5. Destroy: The servlet is destroyed when the application or server shuts
down, freeing up resources.

22 Initialization, Compilation, and Execution Phases

221 Translation and Compilation

When a JSP page is requested for the first time or updated, the JSP engine
translates the JSP code into a servlet. This translation involves converting the
JSP elements into corresponding Java code. After translation, the servlet is
compiled into bytecode, which the server can execute.

222 Loading and Initialization

Once the servlet is compiled, it is loaded into memory by the servlet container.
During this phase, the servlet's (. method is called, allowing initialization
tasks such as resource allocation or configuration setup.

223 Request Processing
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For each client request, the servlet's (. method is called. This method
determines the type of request (GET, POST, etc.) and dispatches it to the
appropriate handler method ( O ( , etc.). The servlet generates the
dynamic content, which is then sent back to the client's browser.

24 Destroy

When the servlet container decides to unload the servlet, it calls the servlet's
. method. This phase allows for cleanup activities such as
releasing resources or closing connections.

23 JSP Life-Cycle Methods

The primary methods involved in the JSP life-cycle are:

e jsplnit(): Called when the JSP page is initialized. This method is equivalent
tothe -+ method in serviets.

public void jspInit () {
// Initialization code

}

+ _jspService(HttpServlietRequest request, HttpServletResponse response): Handles
requests and generates responses. This method is automatically generated and

should not be overridden by the JSP author.

public void JspService (HttpServletRequest request, Http
ServletResponse response) throws ServletException, IOExc

eption {

// Request processing code

}

+ jspDestroy(): Called before the JSP page is destroyed. This method is
equivalent to the - . method in servlets.

public void jspDestroy () {

// Cleanup code

}

Example Code
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JSP Page (example.jsp)

<%@ rage language:vvjavau COl’ltel’ltType="teXt/html; charset=UT
F-8" pageEncoding="UTF-8"%>

<!DOCTYPE html>
<html>
<head>
<title>JSP Life-Cycle Example</title>
</head>
<body>

<h1>JSP Life-Cycle Example</hl>

Generated Servlet Code (example_jsp.java)

public class example jsp extends HttpJspBase {
public void JspInit () {

// Initialization code

public void JspService (HttpServletRequest request, Htt
pServletResponse response) throws ServletException, IOExcep
tion {
response.setContentType ("text/html; charset=UTF-
8") ;
JspWriter out = response.getWriter (),
out.println ("<!DOCTYPE html>");

out.println ("<html>");
out.println ("<head><title>JSP Life-Cycle Example</t

itle></head>") ;
out.println ("<body>") ;
out.println ("<hl>JSP Life-Cycle Example</hl>");
out.println ("<p>This JSP page demonstrates the JSP
life-cycle.</p>");
out.println ("</body>") ;

out.println ("</html>");
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public void jspDestroy () {

// Cleanup code

Summary

« The JSP life-cycle includes translation, compilation, loading,
initialization, request processing, and destruction phases.

+ Key methods in the JSP life-cycle ) ,and

are

« Understanding the JSP life-cycle helps in optimizing performance
and managing resources effectively.

In the next chapter, we will explore JSP implicit objects, which provide a way to
interact with various aspects of the request and response objects within a JSP

page.

Chapter 3: JSP Implicit Objects

31 Understanding Implicit Objects in JSP

Implicit objects in JSP are predefined objects that the JSP container provides to
developers, making it easier to interact with various aspects of the web
application. These objects do not need to be explicitly declared or instantiated;
they are automatically available within the JSP page. The primary implicit

objects are:

1.

o g M W N
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8.
9.

Each of these objects serves a specific purpose and provides various methods

and properties to facilitate web development.
32 Request, Response, Session, Application Objects, etc.

3.2.1 request

The object is an instance of . - and represents the
client's request to the server. It contains information such as request
parameters, headers, and attributes.

¢ Example Usage:

String username = request.getParameter ("username");

moeds cmond e Y e O T o e = 11 ' 0o o = coes e = ' Wy

3-2-2 response

The .~ object is an instance of : and represents the
server's response to the client. It allows you to control the response sent to the
client, such as setting headers, content type, and redirecting requests.

+ Example Usage:

<%
response.setContentType ("text/html") ;
%>
3-2-3 out
The object is an instance of and is used to send content to the

client's browser. It provides methods to write HTML, text, or other content.

¢ Example Usage:
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VAN
o\°

out.println ("<hl>Hello, World!</hl>");

o\°
V

3.2.4 session

The object is an instance of S and provides a way to identify a
user across multiple requests. It allows you to store and retrieve user-specific
data.

+ Example Usage:

<%
HttpSession session = request.getSession() ;
session.setAttribute ("user", "John Doe");
String user = (String) session.getAttribute ("user");
%>

3.2.5 application

The - object is an instance of --. and provides a way to
share data across the entire web application. It is used to store and retrieve
application-level data.

+ Example Usage:

AN
o°

ServletContext context = getServletContext():;

context.setAttribute ("appName", "MyApplication");

String appName = (String) context.getAttribute ("appN
ame") ;
out.println ("Application Name: " + appName) ;

3.2.6 config

The object is an instance of - - and provides configuration
information for the JSP page. It allows you to access initialization parameters
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defined in the web.xml file.

+ Example Usage:

<%
ServletConfig config = getServletConfig();

e"), S - o o o - o S o
out.println("Init Parameter: " + initParam);

%>

3.2.7 pageContext

The - object is an instance of r-cco and provides access to all
the implicit objects, as well as other useful methods for handling attributes and

forwarding requests.

+ Example Usage:

<%
pageContext.setAttribute ("attributeName", "attribute
Value") ;

String attributeValue = (String) pageContext.getAttr

ibute ("attributeName") ;

out.println ("Attribute Value: " + attributeValue) ;
3.2.8 page
The - .- objectis an instance of the servlet that represents the JSP page. It is

rarely used directly but can be useful for calling instance methods.

¢ Example Usage:

AN
o\°

out.println("This is the current page: " + page.toSt

ring());

o
>

3.2.9

exception

Java 8 Zero to Hero

39



The - object is available only in JSP error pages and represents the
uncaught exception that caused the error page to be invoked.

+ Example Usage:

<%
if (exception !'= null) {
out.println ("Error: " + exception.getMessage())
%>

33 Their Roles and Usage in JSP Pages

Each implicit object plays a vital role in JSP pages by providing easy access
to various aspects of the web application. By understanding and utilizing
these objects, developers can:

+ Handleclientrequests: Using the object to read request

parameters and attributes.

Generate dynamic responses: Using the control and ° objects to
*
the response and output content.
+ Maintain user state: Using the object to store and retrieve user-
specific data across multiple requests.
+ Share dataacross the application: Using the object to store and access
data that is shared across the entire web application.
Access configuration information: Using the object to read
L4 config
initialization parameters and configuration settings. ‘
Manage page attributes and forwarding: Using the sCot object to

handle attributes, include other resources, and forward requests.

+ Handle errors gracefully: Using the object in error pages to display
error messages and handle exceptions.

Example Code

JSP Page (implicit_objects_example.jsp)

<%@ page contentType="text/html; charset=UTF-8" language="]
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<%Q@
<!DO
<htm

<hea

</he
<bod

page isErrorPage="true" %>

CTYPE html>

1>

d>

<title>JSP Implicit Objects Example</title>
ad>

y>

<h1>JSP Implicit Objects Example</hl>

(o)

<%-- request example --%>
<p>Request Method: <%= request.getMethod () $%></p>

Q

<%—-—- response example —--%>
<

o°

response.setContentType ("text/html") ;

response.setHeader ("Custom-Header", "HeaderValue");

o°
Vv

<%-- out example --%>

<p><%= "Current Date and Time: " + new java.util.Date ()
$></p>

<%-- session example --%>

<%

e" )
Java 8 Zero to Hero

HttpSession session = request.getSession();

session.setAttribute ("user", "John Doe");

o\°

>

<p>Session User: <%= session.getAttribute ("user") %></p

<%-- application example --%>
<

o°

ServletContext context = getServletContext():;

context.setAttribute ("appName", "MyApplication");

o\°

>

<p>Application Name: <%= context.getAttribute ("appNam
></p>
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<%-- config example --%>

<p>Init Parameter (if available): <%= config.getInitPar

ameter ("paramName") $></p>
<%-- pageContext example --%>
<%

pageContext.setAttribute ("pageAttribute", "PageAttr
ibutevValue") ;

>

o°

<p>Page Context Attribute: <%= pageContext.getAttribute
("pageAttribute") %$></p>

<%-- exception example (only available in error pages)
-—%>
<%
if (exception != null) {
out.println ("Error: " + exception.getMessage
())
}
%>
</body>
</html>
Summary

« JSP implicit objects are predefined objects that simplify interaction with
various aspects of the web application.

+ The main implicit objects include , : , n,
] y | § ) 1a-nd

» Each object serves a specific purpose and provides methods and
properties for handling requests, responses, session data, application data,
configuration, and more.

In the next chapter, we will explore JSP scripting elements, including scriptlets,
expressions, and declarations, which are used to embed Java code within JSP
pages.
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Chapter 4: JSP Scripting Formats

41 Introduction to Scripting Elements in JSP

Scripting elements in ISP allow developers to embed Java code directly into
HTML pages. These elements provide a way to execute Java code, define
variables, and produce dynamic content within JSP pages. There are three
main types of scripting elements in JSP:

1. Scriptlets: For embedding Java code.
2. Expressions: For outputting values.
3. Declarations: For declaring variables and methods.

Understanding and using these scripting elements appropriately helps in
creating robust and dynamic web applications.

42 Scriptlets
Scriptlets are used to embed Java code inside a JSP page. The code inside
scriptlets is enclosed within and  tags and is executed every time the JSP

page is requested.

+ Syntax:

A
o\°

// Java code

o\°
Vv

+ Example:

String greeting = "Hello, World!";

coode ool ol Vem femones = d on =0 o

In this example, the variable is declared and initialized within the
scriptlet, and its value is printed to the response.

43 Expressions

Expressions in JSP are used to output values directly into the HTML. The
expression is evaluated, and the result is converted to a string and inserted into
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the response. Expressions are enclosed within and tags.

* Syntax:

<%= expression %>

+ Example:

<%= "Current Date and Time: " + new java.util.Date() %>

In this example, the current date and time are evaluated and output directly to the
HTML page.

44 Declarations

Declarations are used to declare variables and methods that can be used within
the JSP page. Declarations are enclosed within -~ and tags. Variables and
methods declared in a declaration are instance variables and methods of the
JSP page's servlet class.

+ Syntax:
<%!
// Declarations
%>
+ Example:
<&!
private int count = 0;
public int getCount () {
return count++;
s>

<p>Page Access Count: <%= getCount () %></p>

In this example, the variable and - o method are declared using a
declaration. The method is then used in an expression to display the
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number of times the page has been accessed.
Example Code

JSP Page (scripting_elements_example.jsp)

<%@ page contentType="text/html; charset=UTF-8" language="j

ava" %>

<!DOCTYPE html>
<html>
<head>
<title>JSP Scripting Elements Example</title>
</head>
<body>
<h1>JSP Scripting Elements Example</hl>

<%-- Scriptlet Example --%>
<%
String name = "Alice";
out.println ("<p>Name: " + name + "</p>");
%>
<%-- Expression Example --%>
<p>Current Date and Time: <%= new java.util.Date () $%$></
P>
<%-- Declaration Example —--%>
<%!
private int visitCount = 0;
public int getVisitCount () {
return ++visitCount;
}
%>
<p>Visit Count: <%= getVisitCount () %></p>
</body>
</html>
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Summary

» Scriptlets: Used for embedding Java code within JSP pages, executed
every time the page is requested.

o Expressions: Used to output values directly into the HTML by evaluating
Java expressions.

« Declarations: Used to declare instance variables and methods that can be
used within the JSP page.

In the next chapter, we will explore JSP directives, which provide instructions to
the JSP container regarding how to process the JSP page.

Chapter 5: JSP Directives

51 Understanding JSP Directives

JSP directives provide instructions to the JSP container on how to process the
JSP page. They do not produce any output to the client but rather control
various aspects of the page's behavior and environment. There are three main
types of JSP directives:

1. Page Directive

2. Include Directive

3. Taglib Directive
Each directive serves a specific purpose and is used to manage page settings,

include resources, and use custom tag libraries.

52 Page Directive

The page directive defines attributes that apply to the entire JSP page. It is
used to set various page-level configurations such as importing Java classes,
setting the content type, and specifying error handling pages.

* Syntax:

<%@ page attribute="value" %>

Chapter 1: Introduction to Servlet
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11 Whatis a Servlet?

A Servlet is a Java programming language class used to extend the capabilities
of servers hosting applications accessed by means of a request-response
programming model. Servlets are commonly used to process or store a Java
class's data in a web application, handle client requests, and generate dynamic
web content.

Key Points:

» Java-based: Servlets are written in Java and are part of the Java EE
(Enterprise Edition) platform.

¢ Server-side component: They run on the server side, typically within a web server or

application server.

* Request-response model: Servlets operate on the request-response model,
usually dealing with HTTP requests.

Example:

A simple Servlet that responds with "Hello, World!":

import java.io.IOException;

import javax.servlet.ServletException;
import javax.servlet.annotation.WebServlet;
import javax.servlet.http.HttpServlet;
import javax.servlet.http.HttpServletRequest;

@WebServlet ("/hello")

public class HelloWorldServlet extends HttpServlet ({
protected void doGet (HttpServletRequest request, HttpSe

rvletResponse response)
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response.getWriter () .println ("<hl1>Hello, World!</hl
>");

12 Understanding the Role of Servlet in Web Development

Servlets play a crucial role in web development by acting as a middle layer
between client requests and server responses. They can handle various tasks,
such as processing form data, managing sessions, and generating dynamic
content.

Key Points:

« Processing data: Servlets can read data sent by clients (such as form
data), process it, and send back a response.

+ Session management: They can track and manage user sessions, ensuring
a consistent user experience across multiple requests.

« Dynamic content generation: Servlets can generate dynamic web content,
such as HTML, XML, or JSON, based on user input or server-side
logic.

Example:

Handling form data with a Servlet:

@WebServlet ("/submitForm")
public class FormServlet extends HttpServlet ({

protected void doPost (HttpServletRequest request, HttpS

ervletResponse response)

throws ServletException, IOException {
String name = request.getParameter ("name") ;

response.setContentType ("text/html") ;

response.getWriter () .println ("<hl>Hello, " + name +
"I</h1>");

13 Servlet vs. Other Web Technologies
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While Servlets are powerful and flexible, they are often compared with other
web technologies such as JSP (JavaServer Pages), PHP, and ASP.NET.
Each technology has its strengths and use cases.

Key Points:

o Servlets vs. JSP: JSP is a higher-level abstraction that allows embedding
Java code directly in HTML, making it easier to write web pages. Servlets
are more powerful and flexible but require more boilerplate code for
generating HTML.

» Servlets vs. PHP: PHP is a scripting language that is easier to use for
beginners and is widely used for web development. Servlets, being
Java- based, offer better performance and scalability for large, enterprise-
level applications.

+ Servlets vs. ASP.NET: ASP.NET is a Microsoft technology for building
dynamic web applications. It provides a rich set of tools and libraries, but
Servlets have the advantage of being platform-independent and part of the
open-source Java ecosystem.

Example:
Comparing a simple "Hello, World!" example in Servlet and JSP:

Servlet:

@WebServlet ("/hello")

public class HelloWorldServlet extends HttpServlet ({
protected void doGet (HttpServletRequest request, HttpSe

rvletResponse response)

throws ServletException, IOException {
response.setContentType ("text/html") ;
response.getWriter () .println ("<hl>Hello, World!</hl

<%Q@ page contentType="text/html" pageEncoding="UTF-8"%>

<!DOCTYPE html>
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<html>
<head>
<title>Hello World</title>
</head>
<body>

<hl>Hello, World!</hl>

Conclusion

Servlets are a fundamental part of Java web development, providing a robust
and flexible way to handle client requests and generate dynamic content.
Understanding the role of Servlets, how they differ from other web
technologies, and their practical applications sets a strong foundation for
further exploration into web development with Java.

Chapter 2: Web Server and Web Container

21 Understanding the Relationship Between Web Server and
Web Container

Whatisa Web Server?

A web server is a software or hardware system responsible for serving web
pages to clients over the internet or an intranet. It handles HTTP requests from
clients (browsers) and responds with the requested web pages or resources.

Key Points:

» Handles HTTP requests: Web servers accept requests from clients and
return the requested web pages or resources.

» Static content: Typically serves static content like HTML, CSS, JavaScript,
and images.

« Examples: Apache HTTP Server, Nginx, Microsoft IIS.

What is a Web Container (Servlet Container)?

A web container, also known as a servlet container, is a part of a web server or
application server that manages the lifecycle of servilets, maps URLSs to
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servlets, and ensures that the web application's servlet code conforms to the
Java EE specifications.

Key Points:

 Manages servlets: Handles the lifecycle of servlets including their creation,
initialization, service, and destruction.

» Dynamic content: Facilitates the generation of dynamic content using
servlets and JSP.

 Examples: Apache Tomcat, Jetty, GlassFish.

Relationship between Web Server and Web Container

The web server and web container work together to handle client requests and
generate dynamic web content.

Key Points:

e Staticand dynamic content: The web server handles static content, while the web

container handles dynamic content through servlets.

» Integration: Some web servers, like Apache Tomcat, integrate both web
server and web container functionalities.

» Request flow: The web server routes requests for dynamic content to the
web container, which processes the requests and generates the
appropriate responses.

Example:
A request flow in a combined web server and web container setup:

1. The client sends an HTTP request to the web server.
2. The web server determines if the request is for static or dynamic content.

3. If the request is for dynamic content, the web server forwards the request
to the web container.

4. The web container processes the request using the appropriate servlet.
5. The servlet generates a response and sends it back to the web server.

6. The web server sends the response to the client.

22 How Web Servers Handle Client Requests
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Web servers handle client requests through a well-defined process involving
several steps:

1. Receive Request: The web server receives an HTTP request from a client
(browser).

2. Parse Request: The server parses the HTTP request to understand the
requested resource and the HTTP method (GET, POST, etc.).

3. Route Request: The server routes the request to the appropriate handler
based on the requested resource. For static resources, it retrieves the file
from the filesystem.

4. Process Request: If the request is for dynamic content, the server forwards it
to the web container for processing by a servlet.

5. Generate Response: The server or web container generates the
appropriate HTTP response.

6. Send Response: The server sends the HTTP response back to the client.

Example:

Handling a simple GET request in a web server:

1. Client sends a GET request for

2. Web server parses the request and identifies . as the requested
resource.
3. Server retrieves .. from the filesystem.

4, Server generates an HTTP response with the content of

5. Server sends the response back to the client, displaying the HTML page
in the browser.

23 Deployment Descriptors

Deployment descriptors are configuration files used to describe how a web
application should be deployed on a server. In Java EE, the deployment
descriptor is an XML file named ., ... located in the w==-u= directory of a
web application.

Key Points:

+ Configuration: Defines servlets, servlet mappings, initialization parameters,
and other configuration details.
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+ Standardization: Provides a standardized way to configure web
applications.

+ Compatibility: Ensures compatibility across different servlet containers.

Example of web.xm1 :

web-app xmlns="<http://xmlns.jcp.org/xml/ns/javaee>
xmlns:xsi="<http://www.w3.0rg/2001/XMLSchema-insta
nce>

avace> xsi:schemalocation="<http://xmlns.jcp.org/xml/ns/j

<http://xmlns.jcp.org/xml/ns/j
avaee/web-app 3 1.xsd>

version="3.1

servlet
servlet—-name>HelloServlet</servlet—-name

servlet-class>com.example.HelloServlet</servlet-cl

ass servlet

servlet-mapping
servlet-name>HelloServlet</servlet-name
url-pattern>/hello</url-pattern

servlet-mapping

welcome-file-1list
welcome-file>index.html</welcome-file
welcome-file-1list

web-app

Explanation:
+ <serviet> ! Defines a servlet with a name and the fully qualified class name.
¢ ceerviet-mapping> - Maps a URL pattern to the servlet.

o welcome-file-1ists> . Specifies the default files to be served if no specific
resource is requested.
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Conclusion

Understanding the relationship between web servers and web containers is
essential for developing and deploying web applications. Web servers handle
client requests and serve static content, while web containers manage servlets
and generate dynamic content. Deployment descriptors provide a standardized
way to configure web applications, ensuring compatibility and ease of
deployment.

Chapter 3: HTTP and HTTPS
31 Understanding HTTP and HTTPS Protocols

What is HTTP?

HTTP (Hypertext Transfer Protocol) is the foundational protocol for data
communication on the World Wide Web. It defines how messages are formatted
and transmitted, and how web servers and browsers should respond to various
commands.

Key Points:

» Stateless protocol: Each request from a client to server is independent; the
server retains no information about previous requests.

+ Text-based protocol: HTTP messages (requests and responses) are plain text.

+ Methods: Common methods include GET (retrieve data), POST (submit
data), PUT (update data), DELETE (remove data).

HTTP Request Example:
GET /index.html HTTP/1.1
Host: www.example.com

User-Agent: Mozilla/5.0
Accept: text/html

HTTP Response Example:
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HTTP/1.1 200 OK

Content-Type: text/html

<!DOCTYPE html>
<html>

<head><title>Example</title></head>

<hndu><h1T>SHallna Warldl</hl1></hadr>

Whatis HTTPS?

HTTPS (Hypertext Transfer Protocol Secure) is the secure version of HTTP. It
uses SSL/TLS (Secure Sockets Layer/Transport Layer Security) to encrypt the
data being transferred, ensuring that it cannot be read or tampered with by
third parties.

Key Points:

e Encryption: Data is encrypted using SSL/TLS.

« Authentication: Verifies the identity of the server, ensuring the client is
communicating with the intended server.

« Integrity: Ensures that data cannot be altered during transfer.

HTTPS Request Example:

The structure of an HTTPS request is the same as an HTTP request, but it is
encrypted.

32 Differences Between HTTP and HTTPS

Feature HTTP HTTPS
Port 80 443
Security No encryption SSL/TLS encryption
Faster due to no encryption Slightly slower due to encryption
Speed
overhead
Sensitive data (login info, payment
Use Case Non-sensitive data details)
SEO No ranking boost Search engines prefer HTTPS
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Example:

An HTTP request and its equivalent HTTPS request look similar to the user but
are vastly different in terms of security.

HTTP Request URL:

<http://www.example.com/login>

HTTPS Request URL:

<https://www.example.com/login>

33 Importance of Secure Communication

Confidentiality

Data transmitted over HTTPS is encrypted, preventing eavesdroppers from
reading sensitive information such as login credentials, personal details, and
payment information.

Integrity

HTTPS ensures that data sent and received is not altered during transfer. It
provides mechanisms to detect if data has been tampered with or corrupted.

Authentication

HTTPS uses digital certificates to verify the identity of websites, helping to
prevent man-in-the-middle attacks where attackers could impersonate a
website.

Trust and SEO

Browsers indicate secure connections with padlock icons, providing users
with a sense of security. Search engines like Google also give preference to
HTTPS websites in search rankings, making it essential for SEO.

Example:
Using HTTPS for a login form:
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form action="<https://www.example.com/login>" method="pos

t

label for="username'">Username:</label
input type="text" id="username" name="username
label for="password">Password:</label

input type="password" id="password" name="password

RO T [ S RN D R . T - .

Conclusion

Understanding HTTP and HTTPS protocols is fundamental for web
development. HTTP is the basic protocol for web communication, while HTTPS
adds an essential layer of security through encryption, integrity, and
authentication. The shift towards HTTPS is critical for protecting sensitive data,
building user trust, and improving SEO rankings.

This is the detailed outline and content for Chapter 3. Let me know if you need
any modifications or additional information.

Chapter 4: TCP/IP and DNS
41 Overview of TCP/IP Protocol Suite

What is TCP/IP?

TCP/IP (Transmission Control Protocol/Internet Protocol) is a set of
communication protocols used to interconnect network devices on the internet.
TCP/IP specifies how data is exchanged over the internet by providing end-to-
end communications that identify how it should be broken into packets,
addressed, transmitted, routed, and received at the destination.

Key Points:

» Layered Architecture: TCP/IP is organized into four layers: Application,
Transport, Internet, and Network Interface.

+ Standards: It is a standardized protocol that is used globally for internet
communications.
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Note:

~ This is a preview Java Full Stack e-Book containing only Few pages.

It is provided to help you understand how the Java Full Stack e-Book and is structured.

The complete Java Full Stack includes detailed concepts, real-world examples, and career guidance.
1 Buy now from our official website: https://topitcourses.com/java-fullstack-development-pdf-download/

Java 8 Zero to Hero

58



