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ved 1(H) [3 3jel]

AWT 14 Swing a2l dgidd 24di.

%dIGI:
daiel AWT Swing
Platform Platform dependent Platform independent
Components Heavy weight Light weight
Look & Feel Native OS look Pluggable look & feel
Performance sl AWT s2di €y

YU YEIL:

e Heavy vs Light: AWT native OS components diuR £, Swing pure Java diu &
o EUIY: AWT OS style 44212 ©, Swing 6igl platforms U2 aiHi4 look 1Y &

o Y[dari: Swing ag advanced components % § JTable, JTree Ueld 52 &

4u2l 2ls: "Swing Provides Lightweight Components"

yed 1(6l) [4 d1e1]
Mouse Motion Listener 4 Gelsel 12 444,
SdIGI:

MouseMotionListener interface Java Swing applications 4i mouse movement events 4 handle s2 9.

sives: Mouse Motion Events

Method éq
mouseDragged() 12 mouse drag &1 IR call 21
mouseMoved() Al mouse Wy 12 call 21

sis Gelsel:

import javax.swing.*;

import java.awt.event.*;

class MouseMotionExample extends JFrame implements MouseMotionListener {
JLabel label;

MouseMotionExample() {
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label = new JLabel("bﬂﬂ'mouse HEH§P);
add(label);
addMouseMotionListener (this);

setSize (400, 300);

setVisible(true);

public void mouseMoved(MouseEvent e) {
label.setText ("Mouse il 2ld: " + e.getX() + ", " + e.get¥());

public void mouseDragged(MouseEvent e) {
label.setText ("Dragging Al 2d: "+ e.getX() + ", " + e.get¥());

43 gls: "Mouse Motion Makes Dynamic"

yed 1(s) [7 o]

Y[HalRid] 212 wisiidl [Afda vica1sHI HI2 checkboxes Gidlddl HI2 ¥is WA SAY s ¥l uRie s2d sial
velRld 21,

¥dIGi:

import javax.swing.*;
import java.awt.*;

import java.awt.event.*;

public class CourseSelection extends JFrame implements ItemListener ({
JCheckBox java, python, cpp, web;
JTextArea display;

public CourseSelection() {
setTitle("YHaRiZ] sial uaieal");
setLayout (new FlowLayout());

// checkboxes GidId]
java = new JCheckBox("Java Programming");
python = new JCheckBox("Python Programming");

Ccpp
web

new JCheckBox("C++ Programming");
new JCheckBox("Web Development");

// listeners GHRI
java.addItemListener(this);
python.addItemListener(this);
cpp.addItemListener(this);
web.addItemListener(this);

// Display area
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display = new JTextArea (10, 30);
display.setEditable(false);

// components GHR

add(new JLabel("sidf uaie s2i:"));

add(java); add(python); add(cpp); add(web);
add(new JScrollPane(display));

setSize (400, 300);
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

setVisible(true);

public void itemStateChanged(ItemEvent e) {
String courses = "Ude s2d sid:\n";

if (java.isSelected()) courses += "- Java Programming\n";

if (python.isSelected()) courses += "- Python Programming\n";

"

if (cpp.isSelected()) courses += "- C++ Programming\n";

"

if (web.isSelected()) courses += "- Web Development\n";

display.setText(courses);

public static void main(String[] args) {

new CourseSelection();

Yy dgiel:
e ItemListener: checkbox state changes 4 detect 52 &
e Dynamic Display: real-time Hi uai€ s2di sial update 52 &
 Multiple Selection: ¥isail ag siaf uzie s2aiH] 12l 41U &

43 gls: "Check Items Listen Dynamically"

ved 1(s) 12dl [7 1]

Swing components i Gualidl sild (JFrame, JRadioButton, ItemListener ddi24i Gualidl sild) Traffic signal
(did, dldi 244 ulnl) implement s2d1 412 Jis Wi [Asaldl.

¥dIGL:

import javax.swing.*;
import java.awt.*;

import java.awt.event.*;

public class TrafficSignal extends JFrame implements ItemListener {
JRadioButton red, green, yellow;
ButtonGroup group;

JPanel signalPanel;
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public TrafficSignal() {
setTitle("Traffic Signal [RiRjde:");

setLayout (new BorderLayout());

// radio buttons Gid(d

red = new JRadioButton("dId");
green = new JRadioButton("dkﬂ");
yellow = new JRadioButton("ulni");

// radio buttons 4 group S2
group = new ButtonGroup();

group.add(red); group.add(green); group.add(yellow);

// listeners GH2I
red.addItemListener (this);
green.addItemListener(this);

yellow.addItemListener(this);

// Signal display panel
signalPanel = new JPanel() {
public void paintComponent (Graphics g) {
super.paintComponent(g);
g.setColor(Color.BLACK);
g.fillRect (50, 50, 100, 200);

// adai €l
g.setColor(red.isSelected() ? Color.RED : Color.GRAY);

g.filloval(65, 65, 70, 70);

g.setColor(yellow.isSelected() ? Color.YELLOW : Color.GRAY);
g.filloval(65, 105, 70, 70);

g.setColor(green.isSelected() ? Color.GREEN : Color.GRAY);
g.filloval(65, 145, 70, 70);

}i

JPanel controlPanel = new JPanel();

controlPanel.add(red); controlPanel.add(yellow); controlPanel.add(green);

add(controlPanel, BorderLayout.SOUTH);
add(signalPanel, BorderLayout.CENTER);

setSize (300, 400);

setDefaultCloseOperation(JFrame.EXIT ON_CLOSE) ;

setVisible(true);

public void itemStateChanged(ItemEvent e) {

signalPanel.repaint();
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public static void main(String[] args) {

new TrafficSignal();

-~

43 gls: "Radio Buttons Paint Graphics"

e 2() [3 1]
JDBC Type-4 driver 44dl.
¥YJIGL:

JDBC Type-4 Driver (Native Protocol Driver)

qael geid
sIR Pure Java driver
Communication Direct database protocol
Platform Platform independent
Performance ARl Yl

YU HEIAI:

e Pure Java: sig native code 1 %32 2l
e Direct Connection: 5216i23 212} aileli ius 52 &
e Network Protocol: 52i6i2-1 native network protocol 41 Guaiol 52 &

e givs ye2ld: oigl driver types Hi diail 255yl

342 2ls: "Pure Java Direct Protocol"
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yed 2(cl) [4 d1el]
Component class -l 2141 d duzidl methods a4dl.

¥YdIGL:

sies: Component Class Methods

Method éq
add() container Hi component G42 &
setSize() component I dimensions a2 s2 &
setLayout() layout manager 2 52 ©
setVisible() component 4 ¢eaHI-4/1Ged Gi+1d &
setBounds() position i size d2 s2 ©
getSize() component 4 size return s2 &

Yy dgiel:

e Layout Management: component arrangement 4 control s2 &
* Visibility Control: components - euIS/guid &

* Size Management: component dimensions 4 control s2 &

e Container Operations: child components 4 manage s2 ®

43 gls: "Add Set Get Visibility"

yed 2(s) [7 dpei]

26id 'StuRec’ diail [Gen2il4i 2siS (Enroll No, Name, Address, Mobile No 214 Email-ID) g2iiaail 412 JDBC i
Guiol s34 wiAiH [AsAlai.

¥dIGi:

import java.sql.*;
import javax.swing.*;

import javax.swing.table.DefaultTableModel;
public class StudentRecordDisplay extends JFrame {
JTable table;

DefaultTableModel model;

public StudentRecordDisplay() {
setTitle("[Gerell 2siSa");

// table model GidIdi
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String[] columns = {"Enroll No", "Name", "Address", "Mobile", "Email"};
model = new DefaultTableModel(columns, 0);
table new JTable(model);

// S2l dis s2i
loadStudentData();

add(new JScrollPane(table));

setSize (600, 400);
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
setVisible(true);

private void loadStudentData() {
try {
// $2161% sAsel
Class.forName("com.mysqgl.cj.jdbc.Driver");
Connection con = DriverManager.getConnection(

"jdbc:mysqgl://localhost:3306/university", "root", "password");

// query execute S?I
Statement stmt = con.createStatement();

ResultSet rs = stmt.executeQuery("SELECT * FROM StuRec");

// table Hi S2I GHRI
while(rs.next()) {

String[] row = {
rs.getString("enrollno"),
rs.getString("name"),
rs.getString("address"),
rs.getString("mobile"),
rs.getString("email")

Yi

model.addRow(row) ;

con.close();
} catch(Exception e) {

JOptionPane.showMessageDialog(this, "Error: " + e.getMessage());

public static void main(String[] args) {
new StudentRecordDisplay();

$216i3s 261d HINvj:
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CREATE TABLE StuRec (
enrollno VARCHAR(20) PRIMARY KEY,
name VARCHAR(50),
address VARCHAR(100),
mobile VARCHAR(15),
email VARCHAR(50)
)i

43 gls: "Connect Query Display Records"

Y- Z(U'I) HaAJ| [3 3JL?|]
JDBC A1 SIJAEl Vi J1RSIAEI @Ul.

¥dIGi:

siws: JDBC SI”El 4 JIRSIAEI

SIAEI SIRSIAEI

Platform Independent Performance Overhead

Database Independent 23idl disi H12 ¥l2d

Standard API SQL dependency

Transactions 4 support s2 Manual resource management
Yy YEIA:

e ViZ[Gif@2l: [afdu platforms 244 databases u2 siH 52 &
e 22I-ssigaseld: database operations 412 uniform API
e yeeid: dgiRiq layer performance Hi overhead did &

o f2ddi: U123 resource management 33|

43l gls: "Platform Independent Standard Complex"

Med 2(6l) i21di [4 d]el]
Border Layout 44%dl.
FUdIG:

BorderLayout container 4 Ui [dadiRiMi adal ©: North, South, East, West, 244 Center.

disld:
[
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sies: Border Layout [GdIRi

[PENTE 221 ddd

NORTH Gu: Preferred height, full width
SOUTH 12 Preferred height, full width
EAST FHLI Preferred width, full height
WEST SIGi Preferred width, full height
CENTER g2 GlislH] @01 d &

sis Gelsrel:

setLayout (new BorderLayout());
add(new JButton("Gd2"), BorderLayout.NORTH);
add(new JButton("H&"), BorderLayout.CENTER);

442l 2ls: "North South East West Center"

yed 2(s) Jidi [7 del]

Hibernate CRUD operations i GuidI s¢ld Employee (NAME, AGE, SALARY 14 DEPARTMENT) i $2i
store, update, fetch ¥id delete HI2 diR@seld Sddy s2i.

¥dIGL:

Employee Entity Class:

import javax.persistence.*;

@Entity

@Table(name = "employees")

public class Employee {
@Id
@GeneratedvValue(strategy = GenerationType.IDENTITY)
private int id;

private String name;
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private int age;
private double salary;

private String department;

// Constructors, getters, setters
public Employee() {}

public Employee(String name, int age, double salary, String dept) {
this.name = name;
this.age = age;
this.salary = salary;

this.department = dept;

// Getters ¥4 Setters
public int getId() { return id; }
public void setId(int id) { this.id = id; }

public String getName() { return name; }

public void setName(String name) { this.name = name; }

// ... VY getters/setters

CRUD Operations Class:

import org.hibernate.*;

import org.hibernate.cfg.Configuration;

public class EmployeeCRUD {

private SessionFactory factory;

public EmployeeCRUD() {
factory = new Configuration()
.configure("hibernate.cfg.xml")
.addAnnotatedClass (Employee.class)
.buildSessionFactory();

// CREATE

public void saveEmployee(Employee emp) {
Session session = factory.openSession();
Transaction tx = session.beginTransaction();
session.save(emp);
tx.commit();

session.close();

// READ
public Employee getEmployee(int id) {

Session session = factory.openSession();
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Employee emp = session.get(Employee.class, id);
session.close();

return emp;

// UPDATE

public void updateEmployee(Employee emp) {
Session session = factory.openSession();
Transaction tx = session.beginTransaction();
session.update(emp) ;
tx.commit();

session.close();

// DELETE

public void deleteEmployee(int id) {
Session session = factory.openSession();
Transaction tx = session.beginTransaction();
Employee emp = session.get(Employee.class, id);
session.delete(emp);
tx.commit();

session.close();

43 gls: "Save Get Update Delete Hibernate"

e 3() [3 1]
Deployment Descriptor 24%1di.

¥UIGL:

Deployment Descriptor (web.xml) web applications 412 configuration file & %4i servlet mappings,
initialization parameters, 244 security settings I €.

siwes: Deployment Descriptor Elements

Element &g
<servlet> servlet configuration define s2 &
<servlet-mapping> servlet 4 URL pattern 12l map s2 &
<init-param> initialization parameters 2 s2 &
<welcome-file-list> default files serve s2dl Hi2

Yy dgiell:

 Configuration: web app 412 5~ configuration
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e Servlet Mapping: URL to servlet mapping
e Parameters: initialization 214 context parameters

* Security: authentication 244 authorization settings

443l 2ls: "Web XML Configuration Mapping"

wed 3(cl) [4 31el]
servlet Hi get i post method 42| dgidd 44dl.
SUdIGi:

siwes: GET vs POST Methods

qael GET POST

Data Location URL query string Request body

Data Size yiled (2048 chars) 2YilEd

Security AIe Y2(eid (geuHI-) ag) y2laid

Caching Cache gd 2I5 & Cache ag eil

Bookmarking Bookmark s3l 2isi Bookmark s3l 2isiq -2l

éq Sl retrieve s2d| s21 submit/modify s2dl
Y Ye AL

e geAdl: GET S2I URL Hi £w1y ©, POST guidg ¢y &
e &¥di; POST Hi2i $21 handle s3] 215 ©
e a&il: POST sensitive S2I Hi2 g 3]

e GualdI: GET fetching 412, POST form submission Hi2

H432l 2ls: "GET Visible Limited, POST Hidden Unlimited"

yed 3(s) [7 d1e1]

Vs A servlet Ui [As1d] ¥ d1 difS21 ugl 26l auid dd access sRaMi A1) ® dHI12 counter wadl 21
®; deployment descriptor i Guaidl s2ld counter  Wie s2l.

¥dIGi:
Servlet sis:
import java.io.*;

import javax.servlet.*;

import javax.servlet.http.*;
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public class CounterServlet extends HttpServlet {

private int counter;

public void init() throws ServletException {
String initialValue = getInitParameter("initialCount");

counter = Integer.parselnt(initialvValue);

protected void doGet (HttpServletRequest request,
HttpServletResponse response)

throws ServletException, IOException {

response.setContentType("text/html");
PrintWriter out = response.getWriter();

synchronized(this) {

counter++;

out.println("<html><body>");

out.println("<h2>U% Access SIG22</h2>");

out.println("<p>Al Yy " + counter + " dud access SAMI bﬂog é</p>”);
out.println("<p><a href='CounterServlet'>Refresh</a></p>");
out.println("</body></html>");

out.close();

web.xml Configuration:

<?xml version="1.0" encoding="UTF-8"?>
<web-app>
<servlet>
<servlet-name>CounterServlet</servlet-name>
<servlet-class>CounterServlet</servlet-class>
<init-param>
<param-name>initialCount</param-name>
<param-value>0</param-value>
</init-param>
<load-on-startup>1</load-on-startup>

</servlet>

<servlet-mapping>
<servlet-name>CounterServlet</servlet-name>
<url-pattern>/counter</url-pattern>
</servlet-mapping>
</web-app>

Yy dgiell:
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e Thread Safety: synchronized counter increment
e Initialization: web.xml Hiall counter initialized
* Persistent: requests -l 4 counter maintained

e Configuration: deployment descriptor setup

4u?l gls: "Initialize Synchronize Count Display"

yed 3(1) il [3 dyel]
servlet i life cycle audi.
SdIGI:

Servlet Life Cycle iigl(d:

Multiple requests

service() ]< /)

destroy()

siws: Servlet Life Cycle Methods

Method éq Called

init() servlet initialize s2 & startup U2 s quid

service() requests handle s2 © £25 request 412

destroy() resources cleanup s2 © shutdown U2 ¥is gud
YuA HEINI:

e Initialization: servlet load &1 IR 2is duid call &1 &
e Service: 6i¢ll client requests handle s2 ©
e Cleanup: servlet unload @12 d uddi call &1 &

e Container Managed: web container lifecycle 4 control s2 &

443l gls: "Initialize Service Destroy"

e 3(Gl) 24di [4 dei]
Servlet Config class 4 Ai2a Gelsel A1 244,

¥dIGi:
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ServletConfig servlet-specific configuration information 44 initialization parameters Ugi- s2 ©.

siwes: ServletConfig Methods

Method éq
getinitParameter() init parameter value H0d &
getinitParameterNames() Giell parameter names H0d €
getServletContext() servlet context HNg €
getServletName() servlet name H0d €

Gelseer:

public class ConfigServlet extends HttpServlet {

String databaseURL, username;

public void init() throws ServletException {
ServletConfig config = getServletConfig();
databaseURL = config.getInitParameter("dbURL");

username = config.getInitParameter("dbUser");

protected void doGet (HttpServletRequest request,
HttpServletResponse response)

throws ServletException, IOException {

PrintWriter out = response.getWriter();
out.println("Database URL: " + databaseURL);

out.println("Username: " + username);
}
}
web.xml:
<servlet>
<servlet-name>ConfigServlet</servlet-name>
<servlet-class>ConfigServlet</servlet-class>
<init-param>
<param-name>dbURL</param-name>
<param-value>jdbc:mysqgl://localhost:3306/test</param-value>
</init-param>
<init-param>
<param-name>dbUser</param-name>
<param-value>root</param-value>
</init-param>
</servlet>

443 gls: "Config Gets Parameters Context"

No. 15 / 36



2Asdlodi dl WAl (4351603) - Gallal 2024 2iicjelsl by Milav Dabgar

yed 3(s) 1adi [7 del]

s A0 YIAIH SAEY 52, IR duRIRISdI subject code ugig s22l, IR subject 4 414 serviet ¥4 MySQL
database i Guaiol s34 yelRid aei.

¥dIGL:

HTML Form (index.html):

<!DOCTYPE html>
<html>
<head>
<title>[Avd vaiedil</title>
</head>
<body>
<h2>[d¥y sis urie s2A</h2>
<form action="SubjectServlet" method="get">
<select name="subjectCode">
<option value="">[dya yaig s2i</option>
<option value="4351603">4351603</option>
<option value="4351604">4351604</option>
<option value="4351605">4351605</option>
</select>
<input type="submit" value="[dv{ AM HOJI">
</form>
</body>
</html>

Servlet sis:

import java.io.*;
import java.sqgl.*;
import javax.servlet.*;

import javax.servlet.http.*;
public class SubjectServlet extends HttpServlet {
protected void doGet (HttpServletRequest request,
HttpServletResponse response)

throws ServletException, IOException {

response.setContentType("text/html;charset=UTF-8");

PrintWriter out = response.getWriter();

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

String subjectName = "";
if (subjectCode != null && !subjectCode.equals("")) {
try {

Class.forName("com.mysgl.cj.jdbc.Driver");
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Connection con = DriverManager.getConnection(

"jdbc:mysqgl://localhost:3306/university", "root", "password");

PreparedStatement ps = con.prepareStatement (
"SELECT subject name FROM subjects WHERE subject code = ?");
ps.setString(l, subjectCode);

ResultSet rs = ps.executeQuery();
if(rs.next()) {

subjectName = rs.getString("subject name");

con.close();
} catch(Exception e) {

subjectName = "Error: + e.getMessage();

out.println("<html><body>");
out.println("<h2>[Ava-l Hiddl</h2>");

if(!subjectName.equals("")) {

out.println("<p>ﬁua sis: " + subjectCode + "</p>");
out.println("<p>ﬁuaj 44: " + subjectName + "</p>");
} else {

out.println("<p>sul s [Gu sis uie s:A</p>");

}
out.println("<p><a href='index.html'>UISl ¥RAI</a></p>");
out.println("</body></html>");

$216i95 261d:

CREATE TABLE subjects (
subject code VARCHAR(10) PRIMARY KEY,
subject name VARCHAR(100)

)i
INSERT INTO subjects VALUES
('4351603', 'Advanced Java Programming'),

('4351604', 'Web Technology'),
('4351605', 'Database Management System');

4u3 Zls: "Select Query Display Subject"

Med 4(4) [3 d1el]
JSP life cycle aiueadl.

¥YdIGi:
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JSP Life Cycle hig(d:

Compilation Loading H jsplnit()

Multiple requests

_jspService()

jspDestroy()

>©

siwes: JSP Life Cycle dcissiil

deissi qeid

Translation JSP to Servlet conversion
Compilation Servlet to bytecode

Loading servlet class - load s2 &
Initialization jsplnit() call &1 &

Request Processing _jspService() requests handle s2 ©
Destruction jspDestroy() cleanup

43l gls: "Translate Compile Load Initialize Service Destroy"

yed 4(cl) [4 d1e1]
JSP 14 Servlet -l Auineil s2i.

¥dIGL:

siwes: JSP vs Servlet auiiveil

dael JSP Servlet
SIS USIR HTML with Java code Pure Java code
Sddui- web designers Hi2 20 Java developers Hi2 dg /12
swigdeld HIYIRAN HyAd
§28IR restart -l %32 2l restart 33|
ugiH-y uddl request ] 235Ul
saqeil A0 *l2d
YU YEI:

e GuAIdIHI A¢\dI: JSP presentation layer Hi2 210

No. 18 / 36



2Asdlodi dl WAl (4351603) - Gallal 2024 2iicjelsl by Milav Dabgar

e ugiH~4: Servlet business logic 412 dgj 2113
e daailsdi: JSP dynamic content Hi2 dgj 13

o [[diser: Serviet ag control YelH s2 &

43 gls: "JSP Easy HTML, Servlet Pure Java"

ved 4(s) [7 yel]

Enrollment number gI2I dd¥id dida2241 €235 [Guani [Gaiild] sifRis i3] geligar 412 JSP web application
Sddu s?i.

¥dIGi:

Input Form (attendance.html):

<!DOCTYPE html>
<html>
<head>
<title>[dual ¢iRl</title>
</head>
<body>
<h2>[Ggiell ¢l dulii</h2>
<form action="attendanceCheck.jsp" method="post">
<table>
<tr>
<td>Enrollment 4GiR:</td>

<td><input type="text" name="enrollNo" required></td>

</tr>
<tr>
<td>H[di:</td>
<td>
<select name="month" required>
<option value="">M[34l uaie S2l</option>
<option value="January">%%gbﬂa</option>
<option value="February">$%bﬂa</option>
<option value="March">Hlﬁ</option>
</select>
</td>
</tr>
<tr>

<td colspan="2">
<input type="submit" value="&I%3 dulyi">
</td>
</tr>
</table>
</form>
</body>
</html>

JSP Page (attendanceCheck.jsp):
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<%@ page import="java.sqgl.*" %>
<%@ page contentType="text/html;charset=UTF-8" %>

<html>
<head>
<title>sIw?]l Ruid</title>
<style>
table { border-collapse: collapse; width: 100%; }
th, td { border: 1lpx solid black; padding: 8px; text-align: center; }
th { background-color: #f2f2f2; }
</style>
</head>
<body>

<h2>HIfds ¢w3l [Ruid</h2>

<%
String enrollNo = request.getParameter("enrollNo");

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

if (enrollNo != null && month != null) {
try {
Class.forName("com.mysqgl.cj.jdbc.Driver");
Connection con = DriverManager.getConnection(
"jdbc:mysgl://localhost:3306/university", "root", "password");

// [Genedldl Hifddl Haal
PreparedStatement psl = con.prepareStatement (
"SELECT name FROM students WHERE enroll no = ?");
psl.setString(l, enrollNo);
ResultSet rsl = psl.executeQuery();
String studentName = "";
if(rsl.next()) {
studentName = rsl.getString("name");

out.println("<p><strong>@€Hﬁ“</strong> " + studentName +
" (" + enrollNo + ")</p>");

out.println("<p><strong>H[ddi:</strong> " + month + "</p>");

// ¢ S2l Hadi

PreparedStatement ps2 = con.prepareStatement (
"SELECT s.subject name, a.total classes, a.attended classes, " +
"ROUND( (a.attended classes/a.total classes)*100, 2) as percentage " +
"FROM attendance a JOIN subjects s ON a.subject code = s.subject code

"WHERE a.enroll no = ? AND a.month = 2");
ps2.setString(l, enrollNo);
ps2.setString(2, month);
ResultSet rs2 = ps2.executeQuery();
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out.println("<table>");
out.println("<tr><th>ﬁua</th><th>§e goli</th>" +
"<th>¢l%R 2Ad</th><th>2sidIdl</th><th>Rald</th></tr>");

while(rs2.next()) {
String subjectName = rs2.getString("subject name");
int totalClasses = rs2.getInt("total classes");
int attendedClasses = rs2.getInt("attended classes");
double percentage = rs2.getDouble("percentage");
String status = percentage >= 75 ? "¥RRl" : "doinl";

String rowColor = percentage >= 75 ? "lightgreen" : "lightcoral";

out.println("<tr style='background-color:" + rowColor + "'>");
out.println("<td>" + subjectName + "</td>");
out.println("<td>" + totalClasses + "</td>");
out.println("<td>" + attendedClasses + "</td>");
out.println("<td>" + percentage + "%</td>");
out.println("<td>" + status + "</td>");

out.println("</tr>");

out.println("</table>");

con.close();

} catch(Exception e) {

out.println("<p style='color:red'>Error: + e.getMessage() + "</p>");

%>

<br>

<a href="attendance.html">6il® [deieldl quia s2i</a>
</body>
</html>

$216i95 2G16:

CREATE TABLE students (
enroll no VARCHAR(20) PRIMARY KEY,
name VARCHAR(50)

)

CREATE TABLE subjects (
subject code VARCHAR(10) PRIMARY KEY,
subject name VARCHAR(100)

)

CREATE TABLE attendance (
id INT AUTO_ INCREMENT PRIMARY KEY,
enroll no VARCHAR(20),
subject code VARCHAR(10),
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month VARCHAR(15),
total classes INT,
attended classes INT,

FOREIGN KEY (enroll no) REFERENCES students(enroll no),
FOREIGN KEY (subject code) REFERENCES subjects(subject code)

)

43 gls: "JSP Database Query Display Table"

yed 4(H) Al [3 d]e]
JSP Hi implicit objects 2uxdi.
¥YJIGL:

siws: JSP Implicit Objects

Object Type
request HttpServietRequest
response HttpServietResponse
out JspWriter
session HttpSession
application ServletContext
config ServletConfig
pageContext PageContext
page Object
exception Throwable

Yy daleli:

VIVIAI: declaration (41 Gudod

Scope Access: [d[dg scope levels

Request Handling: input/output operations

Session Management: 9uzi2isdi session tracking

43 gls: "Request Response Out Session Application”

Mo 4(6i) AHadi [4 d1e1]

servlet s2di JSP 21l HI2 i€ sAIHi 2A1d © d A4Adl.
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¥dIGi:

siws: Servlet s2di JSP I SIA€l

uIRj JSP SIAE

sqadud- HTML integration 22

sageil presentation  logic il 24621 s2

swgdald HHIUIRAIY compilation

§25IR server restart 4l %32 -2il

[Sas1ef4 web designer friendly

sis Y:Guidl tag libraries 314 custom tags
YU YEIAL:

e Separation of Concerns: presentation 44 business logic o 2uw [defie
e 2sul Sadun2: 1351l development cycle
 Designer Friendly: web designers HTML-%dl syntax /12 siH s3] 215

o AN YfAgiil: container compilation 44 lifecycle handle s2

443l gls: "Easy HTML Automatic Designer Friendly"

Ued 4(s) viadli [7 d]el]

i [Guidi dper 24lsi2ld (Gaieil-i 2is gerfaal #i2 JSP Wi [Asaidl.

¥dIGL:

Input Form (gradelnput.html):

<!DOCTYPE html>

<html>
<head>
<title>[dgiell Js sesyde:</title>
<style>
table { margin: auto; border-collapse: collapse; }
td { padding: 10px; }
input[type="number"] { width: 100px; }
input[type="submit"] { padding: 10px 20px; }
</style>
</head>
<body>

<h2 style="text-align: center; ">[Gguall s §G%gd2€</h2>
<form action="gradeCalculator.jsp" method="post">

<table border="1">
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<tr>

<td>[dgiaild 4M:</td>

<td><input type="text" name="studentName" required></td>

</tr>
<tr>
<td>[dwa 1 dpeIz</td>
<td><input type="number"
</tr>
<tr>
<td>[dvy 2 del:</td>
<td><input type="number"
</tr>
<tr>
<ta>ldwa 3 dei:</td>
<td><input type="number"
</tr>
<tr>
<td>[Gwy 4 dpeiz</td>
<td><input type="number"
</tr>
<tr>
<td>[dvy 5 dLr:</td>
<td><input type="number"
</tr>

<tr>

name="marks1l"

name="marks2"

name="marks3"

name="marks4"

name="marks5"

min="0"
min="0"
min="0"
min="0"
min="0"

<td colspan="2" style="text-align: center;">
<input type="submit" value="3S %G&gda S?A">

</td>
</tr>
</table>
</form>
</body>
</html>

JSP Grade Calculator (gradeCalculator.jsp):

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

<html>
<head>
<title>3ds uRLiM</title>
<style>
.result-table {
margin: auto;
border-collapse: collapse;
margin-top: 20px;

}

.result-table th, .result-table td {

border: 1lpx solid black;
padding: 10px;

text-align: center;
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}
.result-table th { background-color: #£f2£f2f2; }
.grade-A { background-color: #90EE90; }

.grade-B { background-color: #87CEEB; }
.grade-C { background-color: #FOE68C; }
.grade-D { background-color: #FFAO07A; }
.grade-F { background-color: #FFB6Cl; }
</style>
</head>
<body>

<h2 style="text-align: center;">3s Ruié</h2>

<%

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

// 3l Hadi

int marksl = Integer.parselnt(request.getParameter("marksl"));
int marks2 = Integer.parselnt(request.getParameter("marks2"));
int marks3 = Integer.parselnt(request.getParameter("marks3"));
int marks4 = Integer.parselnt(request.getParameter("marks4"));

int marks5 = Integer.parselnt(request.getParameter("marks5"));

// 6 ¥4 esldiR] sesyde s
int totalMarks = marksl + marks2 + marks3 + marks4 + marks5;

double percentage = totalMarks / 5.0;

// Js Assl s

String grade;

String gradeClass;

if (percentage >= 90) {
grade = "A+";
gradeClass = "grade-A";

} else if(percentage >= 80) {
grade = "A";
gradeClass = "grade-A";

} else if(percentage >= 70) {
grade = "B"
gradeClass = "grade-B";

} else if(percentage >= 60) {
grade = "C";
gradeClass = "grade-C";

} else if(percentage >= 50) {
grade = "D";
gradeClass = "grade-D";

} else {
grade = "F";

gradeClass = "grade-F";

// uReiM A4ssl s?l
String result = percentage >= 50 ? "yl" : "%G";
%>
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<table class="result-table">
<tr>
<th colspan="2">[G#l4]l HilEdl</th>
</tr>
<tr>
<td><strong>dlH:</strong></td>
<td><%= studentName %></td>
</tr>
<tr>
<th colspan="2">[d¥y uHILl 2jLI</th>
</tr>
<tr>
<td>[dvy 1</td>
<td><%= marksl %></td>
</tr>
<tr>
<td>[dwa 2</ta>
<td><%= marks2 %></td>
</tr>
<tr>
<td>[dwy 3</td>
<td><%= marks3 %></td>
</tr>
<tr>
<td>[dva 4</td>
<td><%= marks4 %></td>
</tr>
<tr>
<td>[dvy 5</td>
<td><%= marks5 %></td>
</tr>
<tr>
<th colspan="2">ulReIM HRiel</th>
</tr>
<tr>
<td><strong>$§d 9Jll:</strong></td>
<td><%= totalMarks %> / 500</td>
</tr>
<tr>
<td><strong>2sldidl:</strong></td>
<td><%= String.format("%.2f", percentage) %>%</td>
</tr>
<tr class="<%= gradeClass %>">
<td><strong>ds:</strong></td>
<td><%= grade %></td>
</tr>
<tr>
<td><strong>UlRLIMH:</strong></td>
<td><%= result $%></td>
</tr>

</table>
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<div style="text-align: center; margin-top: 20px;">
<a href="gradeInput.html">Gila 3isdl 2reidd] s2i</a>
</div>
</body>
</html>

3s 25d siwes:

2s1aizl 3s geid
90-100 A+ G

80-89 A UG 12
70-79 B 12

60-69 C 2l
50-59 D SERILIEREY
0-49 F sd

43 gls: "Calculate Total Percentage Grade Result"

yed 5(4) [3 dyel]
Aspect-oriented programming (AOP) Axdi.

¥dIGi:

AOP i programming paradigm € <% cross-cutting concerns - business logic il aspects -1 Guaiiol s2l4 Ad21 $2

\

.

sies: AOP yu vaiIdl

wild qeid
Aspect cross-cutting concern 4 encapsulate s2g module
Join Point program execution Hi [Gig
Pointcut join points A1 2iye
Advice join point u2 ddidl action
Weaving aspects apply s2dil ulsal
Yy diaii:

e [del1d: business logic 4 system services 2/l 4@l 52 ©
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o HisydIR2]: sis modularity Y12 &
° gd:Gual‘lal: cross-cutting concerns reusable &

o aadeil: maintain 44 modify 529 2420

4u3l gls: "Aspect Join Pointcut Advice Weaving"

yed 5(6i) [4 3]
Servlet -l [GfGy [Geivdidii+] A1€] ci-idi.

¥dIGi:

siwes: Servlet [daiNdiAi

[Geiydi qgeid
Platform Independent Java duig sedl siguel server U UId ©
Server Independent [Gfda web servers a2 siM s2 ©
Protocol Independent HTTP, HTTPS, FTP auig 523 &
Persistent requests -l 42 memory Hi 28
Robust 4¥0{d memory management
Secure Built-in security features
Portable Us duid dull, 21 i AdId]
Powerful 2iyel Java APl access

YU YEIil:

v C . . Y C
uglH: CGl sdl g HIg UGIH~=

Memory Management: siiaiH memory Guaio|

Multithreading: isai1a ¥4-s requests handle s2 &

Extensible: dissa protocols HI2 extend s3] 2isi

3442 2ls: "Platform Server Protocol Persistent Robust"

Med 5(s) [7 21el]
Model layer, View layer i Controller layer - [G2Idixi 214di.

¥AdIGi:

MVC silS2syR digld:
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sies: MVC Layer [Gaidi

Layer SdIGiElR] Components &g

Model Sel A4 business logic Entities, DAOs, Services Sel management
View Presentation layer JSP, HTML, CSS guzl2isdi interface
Controller Request handling Servlets, Actions Flow control

Model Layer [doidi:
e S2I Access: 52161 operations 14 data persistence
 Business Logic: yu2 application logic 44 rules
e Validation: s2i validation 244 integrity checks

e Entity Classes: S2I structures 4 represent s2dl Java beans

Gelskel Model:
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public class Student ({
private String enrollNo;
private String name;

private double marks;

// Business logic

public String calculateGrade() {
if(marks >= 90) return "A";
else if(marks >= 80) return "B";
else if(marks >= 70) return "C";

else return "D";

View Layer [didi:

e Presentation: duzi2isdi interface rendering

e Display Logic: duzi2isdid S21 5d] Zld present s2di

e User Interaction: forms, buttons, navigation

 Responsive Design: [d[d¢ devices HI2 adapt &1 ©

Controller Layer [Gaidi:

AEAY

e Request Handling: duzi2isdidl requests process s2 &
e Flow Control: 1191014 s3] view display 529 d -ss] 52 &
e Model Coordination: >3 model methods 4 call s2 &

* Response Generation: du2i2isdi HI2 response dIR 52 &

Gelsel Controller:

@WebServlet("/student")
public class StudentController extends HttpServlet {
protected void doGet (HttpServletRequest request,
HttpServletResponse response) {

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

if("view".equals(action)) {
// model Hial S2I H®d
Student student = studentService.getStudent(enrollNo);
// request scope Mi set S
request.setAttribute("student", student);
// view Mi forward S
RequestDispatcher rd = request.getRequestDispatcher("student.jsp");

rd.forward(request, response);
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MVC AI SIJEL

Separation of Concerns: ¥dIci€l3]d auwe [defi

e Maintainability: maintain 244 modify 524 2120

Testability: €25 layer 4 1@ 2] test s3] 2isi

\

Scalability: Hi2i application development + ayiz s2 &

e Team Development: 2i-s developers ¥is12 sI4 s3] 215 ©

443l 2ls: "Model Data View Present Controller Handle"

e 5(4) a4di [3 dei]
Spring Boot il [deiNdiAl 24di.
FdIGi:

sies: Spring Boot [deindil

[G2indl qeid
Auto Configuration dependencies 1412 AHIUIAIY configuration
Starter Dependencies curated dependencies i 2
Embedded Servers built-in Tomcat, Jetty servers
Production Ready health checks, metrics, monitoring
No XML Configuration annotation-based configuration
Developer Tools hot reloading, automatic restart
Yy dlell:

o 23sul Sa@u¥-2: 54l project setup 14 development
e Convention over Configuration: sensible defaults
e Microservices Ready: 21201 microservices development

e Cloud Native: cloud deployment 412 dIR

4u2l 2ls: "Auto Starter Embedded Production Annotation Developer"

Med 5(6l) iadi [4 d]el]
JSP scripting elements u2 sl ig @vil.

¥dIGi:

siwes: JSP Scripting Elements
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Scriptlet
Expression
Declaration
Directive

Comment

Gelsreli:
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Syntax
<% %>

<%= %>
<g! %>
<%@ %>

<§—— -=-%>

<%-- JSP Comment --%>
<%@ page contentType="text/html" %>

(v

4

Java code execution

Output value
Variable/method declaration
Page configuration

JSP comments

<g!
// Declaration - instance variable
private int counter = 0;
// Declaration - method
public String getMessage() {
return "Hello JSP!";
}
%>
<html>
<body>
<%
// Scriptlet - Java code
String name = "Student";
counter++;
>
<hl><%= getMessage() %></hl>
<p>PId <%= name %>!</p>
<p>U¥ <%= counter %> duWid visit 5§</p>
</body>
</html>
Yy YEII:
e Scriptlet: Java statements ¢2id &
o Expression: result evaluate s2 44 output 414 &
e Declaration: instance variables/methods 6idid &

e Directive: page-level Hi[&d] yeid s2 &

43 gls: "Script Express Declare Direct Comment"
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Gelezel

<% int x = 10; %>

<%= x + 5 %>

<%! int count = 0; %>

<%@ page import="java.util.*" >

<%-- H| comment & —-3>
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yed 5(s) idi [7 del]

Dependency injection (DI) ¥i4 Plain Old Java Object (POJO) 4 [do1diui A4uxdi.

¥AdIGi:

Dependency Injection (DI):

Dependency Injection A design pattern £ i objects d44l dependencies external source Hiell receive s2 &

internal creation s2di4 ¢i€d@.

siwes: DI usIi

usIR qeid
Constructor Injection constructor glRl dependencies
Setter Injection setter methods gI2l dependencies
Field Injection ¢ field injection

DI Gelezer:

// DI [d4I - Tight coupling

public class StudentService {

Gelce
public Service(Repository repo)
setRepository(Repository repo)

@Autowired Repository repo

private StudentRepository repo = new StudentRepository(); // Hard dependency

public Student getStudent(String id) {
return repo.findById(id);

// DI dlg - Loose coupling
public class StudentService {

private StudentRepository repo;

// Constructor injection
public StudentService(StudentRepository repo) {
this.repo = repo;

public Student getStudent(String id) {
return repo.findById(id);

Spring DI Configuration:

@Service
public class StudentService {
@Autowired

private StudentRepository repository;
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public List<Student> getAllStudents() {

return repository.findAll();

@Repository
public class StudentRepository {
public List<Student> findAll() {
// Database operations

return studentList;

Plain Old Java Object (POJO):

POJO i 120 Java object © < si¢f Aissa framework classes Hiell inherit s2d -2il »121d1 Aiss interfaces
implement s2q H2il.

POJO diaifCisdIdil:

o sidinheritance ail: framework classes Hieil extend s2d 2l
e sidinterfaces 2il: framework interfaces implement s2d -l
* sig annotations 2il: framework annotations [d-1 si4 s3] 215 &

e ¢ Ml business logic A4 S2I g1d ©

POJO Gelsrel:

// ¥l ¥s POJO &

public class Student {
private String enrollNo;
private String name;
private int age;

private String course;

// Default constructor
public Student() {}

// Parameterized constructor

public Student(String enrollNo, String name, int age, String course) {
this.enrollNo = enrollNo;
this.name = name;
this.age = age;

this.course = course;

// Getters ¥4 Setters
public String getEnrollNo() {

return enrollNo;
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public void setEnrollNo(String enrollNo) {
this.enrollNo = enrollNo;

public String getName() {

return name;

public void setName(String name) {

this.name = name;

// Business methods
public boolean isEligibleForExam() {
return age >= 18;

public String getStudentInfo() {

return "Student: " + name + " (" + enrollNo + "), Course: " + course;

DI 41 slJ4€l:

e Loose Coupling: classes g2 dependencies €i21S &
e Testability: testing 412 mock objects inject 524 220
e Flexibility: implementations ciedq 20

e Maintainability: sis maintain 214 extend s24 2120
POJO i glJel:

o ARAdI: 4G 4 maintain 524 2420
e Testability: unit test s2q 20
e Portability: [da[dg frameworks Hi Guaiol s3] 2Isi

e Lightweight: sig framework overhead -l

DI ¥4 POJO visaia:

// POJO Entity

public class Student {
private String name;
private String email;

// constructors, getters, setters

// Service with DI
@Service
public class StudentService {

@Autowired
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private StudentRepository repository;

public Student createStudent(String name, String email) {
Student student = new Student(); // POJO creation
student.setName (name) ;
student.setEmail (email);

return repository.save(student);

4u2l 2ls: "Dl Injects Dependencies, POJO Plain Objects"
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