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N13UIWINIT JSP N Frameworks

1. NM131K91% JSP S38NU Spring MVC (View Resolver, Model)
«  Spring MVC I Framework saafigndnsuaioiuueliflaseains MVC (Model-
View-Controller)
o JsP anlgidu View Lﬂiaua@\mm‘fagalu Spring MVC
«  View Resolver wniinfiuiasda View iJuwlws JSP 43¢ ¢ 1%% "home" -> "/WEB-
INF/views/home.jsp"
e Controller az3udnva, Uszanawa, latayalu Model ws9Te View nau
e JSP aza\‘l“ﬁ’agamﬂ Model #1% Expression Language (EL) URAINARHILIL
A1at19lAn Controller (Java):
@Controller
public class HomeController {
@RequestMapping("/home")
public String home(Model model) {
model.addAttribute("message"”, "Welcome to Spring MVC with JSP!");

return "home"; // wilaLilu /WEB-INF/views/home.jsp 1ae ViewResolver

}
A28819 JSP (home.jsp):
<html>

<body>

JSP Web Programming: Professional wih 2
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<h1>${message}</h1>
</body>

</html>

2. 131 JsP Tulus1nd i 1% Hibernate/JPA d1%31 ORM
o Hibernate/JPA ﬁaslﬁmiﬁ'@msgmiagauuu Object-Relational Mapping (ORM) e
« Controller w38 Service azi3unlEu Entity angudayasitu Hibernate/JPA
. ?Tagaﬁvlﬁﬁlzgﬂdo@ia"l,ﬂ% JSP ¢t Model
e JSP a:ﬁmﬁwﬁuamwaﬁaga*—t@ﬂ% EL uaz JSTL
@ag19n13t3andagaln Controller:
@Autowired

private UserRepository userRepository;

@RequestMapping("/users")
public String listUsers(Model model) {
List<User> users = userRepository.findAll();
model.addAttribute("users", users);
return "users"; // users.jsp
}
G981 JSP WAAILDYA List:
<table border="1">
<tr><th>ID</th><th>Name</th><th>Email</th></tr>
<c:forEach var="user" items="${users}">
<tr>
<td>${user.id}</td>
<td>${user.name}</td>
<td>${user.email}</td>
</tr>
</c:forEach>

</table>

3. N983519 RESTful APl uazn15t3an1591w611 JSP
« &9 REST API ¢38 Spring Boot #38 Framework 314 Lﬁialﬁﬁmiﬁagalugmmu
JSON

JSP Web Programming: Professional wih 3
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«  JSP @W1301300 APl AaNTHNY JavaScript (AJAX) Lﬁiaﬁo"ﬁagamLLamwaLLuu"l@mﬁﬂ
« 5%il90usn Backend 11U Frontend 8anannfiuagnsatam (Hybrid Architecture)
@28¢19 REST Controller:
@RestController
public class UserRestController {
@GetMapping("/api/users")
public List<User> getUsers() {

return userRepository.findAll();

}
1819 JSP + AJAX R9Zaaa JSON:

<html>
<head>
<script>
function loadUsers() {
fetch('/api/users')
.then(response => response.json())
.then(data => {
let table = "<table border="'1"><tr><th>|D</th><th>Name</th><th>Email</th></tr>";
data.forEach(user => {
table += “<tr><td>${user.id}</td><td>${user.name}</td><td>${user.email}</td></tr>";
b:;
table += "</table>";
document.getElementByld("userTable").innerHTML = table;
b:;
}
</script>
</head>
<body onload="loadUsers()">
<h2>User List (Loaded via AJAX)</h2>
<div id="userTable"></div>
</body>

</html>

JSP Web Programming: Professional wih 4
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4. n31% JSP nuwnalwlad Frontend asinlwai (1714 React, Angular) wuy Hybrid
o lulusiand Hybrid 119asile JSP §m3usanis layout nanuas session/authentication
e &% Frontend srt/lnal 15 React %38 Angular 38¥9114U% client-side Lazlhaan1n
JSP
«  JSP g199zaIAsuen (\T% token, user info) HIWANTUNTALY <script> tag #38 meta tag
e React/Angular aﬂ%ﬁayaﬁﬁamiaﬁ'u REST APl %38 WebSocket LﬁaLLam"ﬁayaLmu
dynamic
28819 JSP K9 React App:
<html>
<head>
<title>React with JSP</title>
</head>
<body>

<div id="root"></div>

<script>
/I ssTayn session/user 11 React
window.appConfig = {
user: "${sessionScope.user}"
¥

</script>

<I- la@ React Bundle -->

<script src="static/js/main.js"></script>
</body>
</html>

React app DN window.appConfig.user e lHaw

S1YALLDYALBIRN N1UIHINTT JSP NuU Frameworks

1. M31F9% JSP 32MNU Spring MVC (View Resolver, Model)
e Spring MVC Architecture:

Spring MVC uandunavinauaaniis Controller (39n13¢wa), Model (\iuTaya),

JSP Web Programming: Professional wih 5
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View (LEAINR)
JsP anliiflu View Component LﬁﬂLLﬁ@Gf@Hﬂﬁ Controller 1a383
¢ View Resolver:
Spring MVC 14 View Resolver iWoutlasda View 71 Controller §9na (t5% "home") LT
path 289 JSP 239 LT /WEB-INF/views/home.jsp
il laidasszy path 1dulu Controller
e Model:
Controller a:doﬁaﬂaﬁﬁaommamlﬁ JSP #{1% Model (1% model.addAttribute("key",
value))
JSP a’mﬁm‘f’]ﬁd“ﬁagalu Model @2¢) Expression Language (EL) 114 ${key}
. Taf:
o  TIWULNANNIVNATALTALI
o aami3lt Scriptlet lu JSP lildaszarauazirndanisgua

@ -
o ITINUNNINARDUINYUN

2. n131% JSP lulustanai 1% Hibernate/JPA &1W$L ORM
« ORM Aaazls:
ORM (Object-Relational Mapping) ﬁamﬂﬁﬂL%auImﬂTagalugwm]’aQaﬂyui'@qslulﬂmmw
Hibernate waz JPA LI Framework &§1%30 ORM
e  UNUINVDI JSP:
JSP Sutfayaitldann ORM rm Controller #3a Service
ﬁaﬂaﬁ'ﬂagﬂugﬂuuu JavaBeans 138 Collection L%t List, Map
o M3KAI1In JSP:
JSP 17 EL uaz JSTL Lﬁiauamﬁaga LT
o <c:forEach> Lﬁimugﬂuam%gwmzmmm
o EL 1% ${user.name}, ${user.email} \WafsA191n JavaBeans
° ”aﬁ:
o lddaadian saL asslu JSP
o m‘nmﬂfuﬁ'@Lwﬁﬂﬂﬁ@guadm

o HANUIERNTAMNLALAATANANAININN SQL LUUAL

3. N138319 RESTful APl Lazn13t38n 12911 |% JSP
« RESTful APl Aaazls:
HuganTasnssugwsuans Web Service il HTTP Methods (GET, POST, PUT,

JSP Web Programming: Professional wih 6
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DELETE)
saTayaIzning Client U Server lapun@idu JSON wia XML
o N15L38n API W% JSP:
JSP uaadnaniIuids HTML waz JavaScript
JavaScript (1% AJAX w38 Fetch API) G9taya JSON a1 REST APl anUszananauas
WRAINALLL lawRnuunin iy
o dslumi:
o Lﬁwﬂizﬁwﬁmwmﬂmmﬁaga lddasTinsonindy
o F093UMIWAIMN Frontend fikenain Backend leinedu
o ¥l Ul aauauadsidn
o AMANIMY:
o ﬁaagua CORS (Cross-Origin Resource Sharing) %#1n Frontend AU Backend a%j
AURzlALNY

o  @24939aM3 Authentication T¥lwaNz&3 151 Token-based

4. n191% JSP nuinalulad Frontend @aialnial (14w React, Angular) Wuy Hybrid
e UWIAA Hybrid:
I JSP 913871 Server-Side Rendering (17% Layout, Authentication)
&% Frontend ¥11971%U% client-side @78 React/Angular
« MydsBayaIn ISP lu Frontend:
JSP mmsnﬁaﬁaga (7% fasga session, token) Tu <script> %38 <meta> tags Lﬁiaiﬁ
React/Angular e1uuazldanudale
° ‘Igllﬁla:
o INBIANMNINIIN SEO 91N Server-Side Rendering
o lfanusINIn JSP 3anT session #38 user authentication ‘ladne
o Frontend sutlndswsaluiany unux léidud
o uwINUPYG:
o L&n static resources (JS, CSS) aanan JSP Lﬁafﬁ'@mi bundle L cache
o 14 API ugnan JSP #1931 data communication

o AANNT route Ut client-side NU server-side &N19ANIZRY

A3 1%91% JSP 394N Spring MVC

JSP Web Programming: Professional wih 7
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N131797% JSP 328Ny Spring MVC (View Resolver, Model)
1. uWIAAR UGBTI Spring MVC il JSP
«  Spring MVC il Framework dmiuaisiunatiuendu Model, View, Controller agins
TALI%
« JSP 2zvimsifiin View anmmwaﬁaga
« Controller 3:3U/178 (Request), J3zuIaHATINI LL&ZE\%G‘ITE]Hﬂlﬁ JSP K% Model
o Spring 2zl View Resolver \Woutlasda View 71 Controller Auen lihiulwg JsP fiaz

LIWLADI399

2. Tassas o lnauazdunibs JSP
o« JsP sinazneBlulwaeesisaans iwu WEB-INFiviews/ tWatasiumagnalagase
N1 URL
o atdlassaelysiang:
/src/main/webapp/WEB-INF/views/home.jsp
/src/main/webapp/WEB-INF/views/error.jsp

3. ﬂ’li@i‘i A1 View Resolver ‘l% Spring MVC
« Spring da4n131UA View Resolver 1131 JSP agjﬁlvlmu walt suffix 823 13U jsp
F819n15AIALLL Java Config:
@Configuration
@EnableWebMvc
@ComponentScan(basePackages = "com.example")

public class WebConfig implements WebMvcConfigurer {

@Bean

public InternalResourceViewResolver viewResolver() {
InternalResourceViewResolver resolver = new InternalResourceViewResolver();
resolver.setPrefix("/WEB-INF/views/");
resolver.setSuffix(".jsp");

return resolver;

e 3@ Controller A%Ta View L7% "home"

e Spring 3”131 JSP 2398 /WEB-INF/views/home.jsp

JSP Web Programming: Professional wih 8
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4. M3dITaYANIH Model 310 Controller
« Controller auﬁu"ﬁagaaﬂu Model iiasslit JSP 1uaning
o @188¢19 Controller:

@Controller

public class HomeController {

@GetMapping("/home")
public String home(Model model) {
model.addAttribute("message”, "Hello from Spring MVC!");

return "home"; // °‘fiiil View: home.jsp

5. ﬂ’]ﬂ%ﬁﬂgai% JSP W1 Expression Language (EL)
o JSP mwnsninfistayali Model 1w EL lédne ¢ 13w ${message}
e 6128879 home.jsp:

<html>

<head><title>Home Page</title></head>

<body>
<h1>${message}</h1>

</body>

</html>

6. 7aAVaIN13 1% JSP NU Spring MVC
v . £ a £ o v 1 1
e AANTILY Scriptlets: JSP 17 EL unumai@ou Java laalu JSP vinlwlandindneg was
wen View NU Business Logic TALI%
e aMnuiaaany: JSP ﬁag’lu /WEB-INF Lignunsatnaslasasanin URL
e  N139ANT3918: M View Resolver F1glwaanmsing JSP lazzainuaziduszuy

o [ ' (% ' v A ' '
e 38093U MVC LGINETJLL‘]J]J: °1T'3Elslﬁq;[ﬂ@([ﬂiLLﬂiﬂJLL‘LI\‘]LLEIﬂ'ﬂ%’]ﬁa mmamigummm@aau

GRl)

L]

dwilsznay unun Spring MVC + JSP
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dmdsznay unuInlu Spring MVC + JSP
Controller U1, Uszunawns, 3oudays (Model), Auso View
Model \iudayafiasan Controller lu) JSP

View Resolver|iilasTa View 1 path JSP 234

JSP LLa@qwaﬂTayaI@ﬂ‘l% EL uay JSTL

“Aadragnalisunsy Spring MVC + JSP $1wat 3 lusunsudingin uss 3 IﬂittnswLLuuﬂs:qﬂ@T

wiaNlasaie d1atuny LATNANIITH
ﬁ?ﬂ&hdﬁ%ﬁ']% (Basic Examples)

1. Hello World with Spring MVC + JSP
Tassasslusiang
/src/main/java/com/example/controller/HomeController.java
/src/main/webapp/WEB-INF/views/hello.jsp
/src/main/java/com/example/config/WebConfig.java
WebConfig.java

package com.example.config;

import org.springframework.context.annotation.Bean;
import org.springframework.context.annotation.Configuration;
import org.springframework.web.servlet.config.annotation.EnableWebMvc;

import org.springframework.web.servlet.view.InternalResourceViewResolver;

@Configuration
@EnableWebMvc
public class WebConfig {

@Bean

public InternalResourceViewResolver viewResolver() {
InternalResourceViewResolver resolver = new InternalResourceViewResolver();
resolver.setPrefix("/WEB-INF/views/");

resolver.setSuffix(".jsp");
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return resolver;

}

HomeController.java

package com.example.controller;

import org.springframework.stereotype.Controller;
import org.springframework.ui.Model;

import org.springframework.web.bind.annotation.GetMapping;

@Controller

public class HomeController {

@GetMapping("/hello")

public String hello(Model model) {
model.addAttribute("message”, "Hello Spring MVC with JSP!");
return "hello"; // ’%zvl,ﬂ‘ﬁl /WEB-INF/views/hello.jsp

}
hello.jsp

<html>

<head><title>Hello Page</title></head>
<body>

<h1>${message}</h1>

</body>

</html>

HAN13%

LK% URL: http://localhost:8080/yourApp/hello
LLRAINR:

Hello Spring MVC with JSP!

2. Passing Parameters and Showing List in JSP

HomeController.java (Lﬁ&l)

JSP Web Programming: Professional
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@GetMapping("/users")

public String users(Model model) {
List<String> userList = Arrays.asList("Alice", "Bob", "Charlie");
model.addAttribute("users", userList);
return "users"; // users.jsp

}

users.jsp

<html>

<head><title>User List</title></head>

<body>

<h2>User List</h2>

<ul>
<c:forEach var="user" items="${users}">

<li>${user}</li>

</c:forEach>

</ul>

</body>

</html>

NABLHA: G893 import JSTL 1u JSP ¢t

<%@ taglib uri="http://java.sun.com/jsp/jstl/core" prefix="c" %>

HANIIIW

URL: http://localhost:8080/yourApp/users

LEAIIILNIT:
e Alice
e Bob
e Charlie

3. Form Submission with JSP and Spring MVC
HomeController.java (Lﬁ&l)
@GetMapping("/form")

public String form() {

return "form"; // form.jsp

JSP Web Programming: Professional wih 12
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@PostMapping("/submit")

public String submit(@RequestParam("name") String name, Model model) {
model.addAttribute("userName", name);
return "result"; // result.jsp

}

form.jsp

<html>

<head><title>Input Form</title></head>

<body>

<form method="post" action="submit">
Name: <input type="text" name="name" />
<input type="submit" value="Submit" />

</form>

</body>

</html>

result.jsp

<html>

<head><title>Result</title></head>

<body>

<h2>Hello, ${userName}!</h2>

</body>

</html>

NAN133%
e 177 http://localhost:8080/yourApp/form
e NIONTUAINA submit

o 4 4
e LUEAIVAAINN “Hello, [DannIian]!”

% 1 6

m’aamau%’aﬂizqn@l (Advanced Examples)

1. Using JavaBean in Model with Spring MVC + JSP
User.java (JavaBean)

package com.example.model;

JSP Web Programming: Professional wh 13
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public class User {
private String name;

private int age;

/I Constructor

public User() {}

public User(String name, int age) {

this.name = name; this.age = age;

/I Getter & Setter
public String getName() { return name; }

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

public int getAge() { return age; }
public void setAge(int age) { this.age = age; }
}
HomeController.java (L!,fﬂ“ll)
@GetMapping("/user")
public String user(Model model) {
User user = new User("John Doe", 30);
model.addAttribute("user", user);
return "user"; // user.jsp
}
user.jsp
<htm[>
<head><title>User Info</title></head>
<body>
<h2>User Information</h2>
<p>Name: ${user.name}</p>
<p>Age: ${user.age}</p>
</body>
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</html>

NANIITH
URL: http://localhost:8080/yourApp/user
LLam*’lTaga User 7931910 Controller #1 JSP EL

2. Using Model with List of JavaBeans
HomeController.java (LLfﬂ‘U)
@GetMapping("/userlist")
public String userList(Model model) {
List<User> users = Arrays.asList(
new User("Alice", 25),
new User("Bob", 28),
new User("Charlie", 32)
);
model.addAttribute("users", users);
return "userlist"; // userlist.jsp
}
userlist.jsp
<%@ taglib uri="http://java.sun.com/jsp/jstl/core" prefix="c" %>
<html>
<head><title>User List</title></head>
<body>
<h2>Users</h2>
<table border="1">
<tr><th>Name</th><th>Age</th></tr>
<c:forEach var="user" items="${users}">
<tr>
<td>${user.name}</td>
<td>${user.age}</td>
</tr>
</c:forEach>
</table>

</body>
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</html>

NAaN133
URL: http://localhost:8080/yourApp/userlist

URAIANTINTD H 8 User List

3. Form Binding with Spring MVC + JSP + ModelAttribute

HomeController.java (Lﬁ&l)

@GetMapping("/register")

public String showForm(Model model) {
model.addAttribute("user”, new User());

return "register"; // register.jsp

@PostMapping("/register")
public String processForm(@ModelAttribute("user") User user, Model model) {
model.addAttribute("message”, "Registered user: " + user.getName() + ", age " +
user.getAge());
return "registerResult"; // registerResult.jsp
}
register.jsp
<%@ taglib uri="http://www.springframework.org/tags/form" prefix="form" %>
<html>
<head><title>Register User</title></head>
<body>
<h2>Register</h2>
<form:form method="post" modelAttribute="user" action="register">
Name: <form:input path="name" /><br/>
Age: <form:input path="age" /><br/>
<input type="submit" value="Register" />
</form:form>
</body>
</html>

registerResult.jsp
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<html>

<head><title>Register Result</title></head>
<body>

<h2>${message}</h2>

</body>

</html>

NAN133%
o 17N http://localhost:8080/yourApp/register
o ﬂiaﬂ%aLLazmq waIFINaTY

o LAAITAANNIUIWANTRINZLD W

1717 JSP Tulilstanan 1y Hibernate/lJPA §1%35U ORM

1. URAAAKAN
 Hibernate/JPA Aawnalulafl ORM (Object-Relational Mapping) ‘ﬁ"‘ﬁ’miﬁ Java R14130
ﬁ]”@miﬁ'ugmf'ﬁayalugﬂLLum‘"@q (Objects) UNHMILAH SQL LULAL €
o lusodaunssy MVC 7ild Spring MVC + Hibernate/JPA
o Model Qg Entity LLaz Data Access Layer (DAO %38 Repository) ‘ﬁla@@iaﬁ"i_l
g udayar1% Hibernate/JPA
o Controller 323U 18 UYIrNIaNa LLaxﬁﬁﬁagaﬁ"L@Tdd@iavlﬂﬂyd JSP ¢t Model

o View (JSP) 9z3UToyar W EL Uaz JSTL IWBULEAIHNALILLIL

2. Tassaswlisanduuusa

/src/main/java/com/example/model/User.java (Entity)
/src/main/java/com/example/repository/UserRepository.java (JPA Repository)
/src/main/java/com/example/controller/UserController.java (Controller)
/src/main/resources/application.properties (config DB)
/src/main/webapp/WEB-INF/views/users.jsp (JSP View)

6o

3. aadslnasan

3.1 Entity Class - User.java

package com.example.model;
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import jakarta.persistence.Entity;
import jakarta.persistence.|d;

import jakarta.persistence.Table;

@Entity
@Table(name = "users")

public class User {

@ld

private Long id;

private String name;

private String email;

/I Constructors
public User() {}
public User(Long id, String name, String email) {

this.id = id; this.name = name; this.email = email;

/I Getters and Setters
public Long getld() { return id; }
public void setld(Long id) { this.id = id; }

public String getName() { return name; }

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

public void setEmail(String email) { this.email = email; }

3.2 Repository Interface - UserRepository.java

package com.example.repository;
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import com.example.model.User;
import org.springframework.data.jpa.repository.JpaRepository;

import org.springframework.stereotype.Repository;

@Repository
public interface UserRepository extends JpaRepository<User, Long> {

/I JpaRepository i method ﬁugm v findAll(), findByld(), save(), delete()

3.3 Controller - UserController.java

package com.example.controller;

import com.example.model.User;

import com.example.repository.UserRepository;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.stereotype.Controller;

import org.springframework.ui.Model;

import org.springframework.web.bind.annotation.GetMapping;
import java.util.List;

@Controller

public class UserController {

@Autowired

private UserRepository userRepository;

@GetMapping("/users")

public String users(Model model) {
List<User> users = userRepository.findAll();
model.addAttribute("users", users);

return "users"; // users.jsp
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3.4 JSP View - users.jsp
<%@ taglib uri="http://java.sun.com/jsp/jstl/core" prefix="c" %>
<html>
<head><title>User List</title></head>
<body>
<h2>User List from Database</h2>
<table border="1">
<tr><th>ID</th><th>Name</th><th>Email</th></tr>
<c:forEach var="user" items="${users}">
<tr>
<td>${user.id}</td>
<td>${user.name}</td>
<td>${user.email}</td>
</tr>
</c:forEach>
</table>
</body>

</html>

4. aradelna Configuration (application.properties)
spring.datasource.url=jdbc:mysql://localhost:3306/yourdb
spring.datasource.username=root
spring.datasource.password=yourpassword
spring.jpa.hibernate.ddl-auto=update
spring.jpa.show-sql=true

spring.jpa.properties.hibernate.format_sql=true

5. arasunalagdolny
. Lﬁaa"‘l‘*ﬁvﬁﬁ URL /users
« Controller 138N userRepository.findAll() Lﬁaﬁaﬁaga User vfammmﬂgmﬁaga
o dayasiL1 Model 628 key %o users

e JSP 14 <c:forEach> Qﬂfaga User LaILEAINIIII
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3

. ayaLL@iamﬂm{mLa@amu EL 1% ${user.name}

6. HANIIIH (FUNAFIN)
ID Name Email

1 Alice Smith alice@example.com

2 Bob Johnson bob@example.com

3 Charlie Lee charlie@example.com

7. ayuvaf
o UENANNIUAATOUTALI: Entity Quavaia, Repository quagiudaya, Controller 3013
AVD, JSP LLRAINA
" v = =
o lidaadiuu sqQL lu JSP w3a Controller
e ¥ ELISTL LLEWNNﬂfﬂHaLLUUd’]ULLazﬂaa@ﬂvﬂ

« Hibernate/JPA $283an131Tassia DB, Transaction, Mapping WULU8A Luaia

AA o 1 = & v @ o a 'Y o o
uﬂa@]qE]U'T\‘]I‘LhLLﬂjNLL‘U‘UL@]NiWﬂWiaNIﬂiﬁaS’N @naﬁlnﬂiﬂ@l LRENANTIIU MUK 3 IﬂiLLﬂiﬂJ

WUPIUURT 3 IﬂiLmeLmﬂi:qﬂ@T 7l JSP 320unU Hibernate/JPA &1%31 ORM
G019 g% 3 Tilsunsa — JSP + Hibernate/JPA

G889 1: udAITILNNS User Vﬁmum’mg’mﬁaga
Taseasreloa
src/main/java/com/example/model/User.java
src/main/java/com/example/repository/UserRepository.java
src/main/java/com/example/controller/UserController.java
src/main/resources/application.properties
src/main/webapp/WEB-INF/views/users.jsp

src/main/java/com/example/config/WebConfig.java

1. User.java (Entity)

package com.example.model;

import jakarta.persistence.Entity;
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import jakarta.persistence.ld;

import jakarta.persistence.Table;

@Entity
@Table(name = "users")
public class User {
@Id
private Long id;
private String name;

private String email;

public User() {}
public User(Long id, String name, String email) {

this.id = id; this.name = name; this.email = email;

/I getters and setters

public Long getld() { return id; }

public void setld(Long id) { this.id = id; }

public String getName() { return name; }

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

public void setEmail(String email) { this.email = email; }

2. UserRepository.java

package com.example.repository;

import com.example.model.User;
import org.springframework.data.jpa.repository.JpaRepository;

import org.springframework.stereotype.Repository;

@Repository

public interface UserRepository extends JpaRepository<User, Long> {
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/I JpaRepository 3 method ﬁugm Lo findAll(), save(), delete()

3. UserController.java

package com.example.controller;

import com.example.model.User;

import com.example.repository.UserRepository;

import org.springframework.beans.factory.annotation.Autowired;
import org.springframework.stereotype.Controller;

import org.springframework.ui.Model;

import org.springframework.web.bind.annotation. GetMapping;
import java.util.List;

@Controller

public class UserController {

@Autowired

private UserRepository userRepository;

@GetMapping("/users")

public String getUsers(Model model) {
List<User> users = userRepository.findAll();
model.addAttribute("users", users);

return "users"; // vL‘iJ‘ﬁ users.jsp

4. users.jsp

<%@ taglib uri="http://java.sun.com/jspl/jstl/core" prefix="c" %>
<html>

<head><title>User List</title></head>

<body>
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<h2>User List</h2>
<table border="1">
<tr><th>ID</th><th>Name</th><th>Email</th></tr>
<c:forEach var="user" items="${users}">
<tr>
<td>${user.id}</td>
<td>${user.name}</td>
<td>${user.email}</td>
<ftr>
</c:forEach>
</table>
</body>

</html>

5. application.properties (ﬁ'aasha L%ﬂ&l@iﬂ MySQL)
spring.datasource.url=jdbc:mysql://localhost:3306/yourdb
spring.datasource.username=root
spring.datasource.password=yourpassword
spring.jpa.hibernate.ddl-auto=update
spring.jpa.show-sql=true

spring.jpa.properties.hibernate.format_sql=true

6. WebConfig.java ((5'1'\‘1 A1 View Resolver)

package com.example.config;

import org.springframework.context.annotation.Bean;

import org.springframework.context.annotation.Configuration;

import org.springframework.web.servlet.config.annotation.EnableWebMvc;

import org.springframework.web.servlet.view.InternalResourceViewResolver;

@Configuration

@EnableWebMvc

public class WebConfig {
@Bean
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public InternalResourceViewResolver viewResolver() {
InternalResourceViewResolver vr = new InternalResourceViewResolver();
vr.setPrefix("/WEB-INF/views/");
vr.setSuffix(".jsp");

return vr;

WNANI3IH
Jawsiaasi http://localhost:8080/yourApp/users
LEAIAIIY User ﬁi‘immmﬂgmﬁ]”aga MySQL

@a08197 2: iNaBaya User 1w JSP Form wazii#inaag Hibernate/JPA

1. UserController.java (Lﬁ&l)
import org.springframework.web.bind.annotation.PostMapping;

import org.springframework.web.bind.annotation.ModelAttribute;

@GetMapping("/userForm™)
public String userForm(Model model) {
model.addAttribute("user”, new User());

return "userForm"; // userForm.jsp

@PostMapping("/saveUser")
public String saveUser(@ModelAttribute("user") User user) {
userRepository.save(user);

return "redirect:/users";

2. userForm.jsp
<%@ taglib uri="http://www.springframework.org/tags/form" prefix="form" %>
<html>

<head><title>User Form</title></head>
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<body>
<h2>Add New User</h2>
<form:form method="post" action="saveUser" modelAttribute="user">
ID: <form:input path="id" /><br/>
Name: <form:input path="name" /><br/>
Email: <form:input path="email" /><br/>
<input type="submit" value="Save" />
</form:form>
</body>

</html>

NANI3TW
o 17N http://localhost:8080/yourApp/userForm
. ﬂiamTaHaLLazﬂ@ Save

. szuuﬂ'uﬁﬂ"ﬁagmmz redirect MW /users Lﬁ'auamﬁagaﬁ'\mm
G198191 3: aUTaaa User 910 JSP

1. UserController.java (Lﬁ&l)

import org.springframework.web.bind.annotation.PathVariable;

@GetMapping("/deleteUser/{id}")
public String deleteUser(@PathVariable("id") Long id) {
userRepository.deleteByld(id);

return "redirect:/users";

2. users.jsp (Lﬁ&ladffau)
<c:forEach var="user" items="${users}">
<tr>
<td>${user.id}</td>
<td>${user.name}</td>
<td>${user.email}</td>

<td><a href="deleteUser/${user.id}">Delete</a></td>

wih 26
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</tr>

</c:forEach>

NANI33W
d' v aa 6 1
e NV Jusers 9x8AIN Delete luldaziin

e ARNRINLNDAL User aX id LL@:‘%LW?W%LLamﬁagamq@
> 1 6 Y . .
arag19unwitlszand 3 Tisunsa — 12 JSP + Hibernate/JPA + Spring MVC
[ ] ‘== . . = ¥
M28191N 1: Pagination LFAINA User Naz#iin

1. UserController.java (Ltfﬁ’ﬂ)

import org.springframework.data.domain.Page;

import org.springframework.data.domain.PageRequest;
import org.springframework.data.domain.Pageable;

import org.springframework.web.bind.annotation.RequestParam;

@GetMapping("/usersPage")

public String getUsersPage(Model model,
@RequestParam(defaultValue = "0") int page,
@RequestParam(defaultValue = "5") int size) {

Pageable pageable = PageRequest.of(page, size);
Page<User> usersPage = userRepository.findAll(pageable);
model.addAttribute("usersPage", usersPage);
model.addAttribute("currentPage"”, page);

return "usersPage"; // usersPage.jsp

2. usersPage.jsp

<%@ taglib uri="http://java.sun.com/jsp/jstl/core" prefix="c" %>
<html>

<head><title>User List Pagination</title></head>

<body>
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<h2>Users (Page ${currentPage + 1})</h2>
<table border="1">
<tr><th>ID</th><th>Name</th><th>Email</th></tr>
<c:forEach var="user" items="${usersPage.content}">
<tr>
<td>${user.id}</td>
<td>${user.name}</td>
<td>${user.email}</td>
</tr>
</c:forEach>

</table>

<c:if test="${usersPage.hasPrevious()}">
<a href="usersPage?page=%{currentPage - 1}">Previous</a>

</c:if>
<c:if test="${usersPage.hasNext()}">
<a href="usersPage?page=%{currentPage + 1}">Next</a>

</c:if>

</body>

</html>
NANIITW
v v
. LLamQ’Lwamm 5 At
e 1897 Next / Previous LﬁaLﬁaug%ﬁwiaVLﬂ

@ ' a [y [Y) ¥ A
AIDYUIIN 2: ﬂ%‘vi’l‘ilaga User Ag19

1. UserRepository.java (Lﬁ&l Method)

import java.util.List;

List<User> findByNameContaininglgnoreCase(String name);

4 o v A
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2. UserController.java (Lﬁ&l)

@GetMapping("/search")

public String searchUsers(@RequestParam("keyword") String keyword, Model model) {
List<User> users = userRepository.findByNameContaininglgnoreCase(keyword);
model.addAttribute("users"”, users);

return "users"; // 14 users.jsp LRAINA

3. searchForm.jsp
<html>
<head><title>Search Users<ftitle></head>
<body>
<h2>Search Users</h2>
<form action="search" method="get">
Name: <input type="text" name="keyword" />
<input type="submit" value="Search" />
</form>
</body>

</html>

NANIITH
A ' &
e NIONTAUWEIWILLLUNATY

o JTUUAUMLAZLEAS User NTalnatdsaluniin users.jsp
%] 1 ci > U
Gaat19N 3: SNAATDNA User

1. UserController.java (Lﬁ&l)

@GetMapping("/editUser/{id}")

public String editUser(@PathVariable("id") Long id, Model model) {
User user = userRepository.findByld(id).orElse(null);
model.addAttribute("user", user);

return "editUser"; // editUser.jsp
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@PostMapping("/updateUser")
public String updateUser(@ModelAttribute("user") User user) {
userRepository.save(user);

return "redirect:/users";

2. editUser.jsp
<%@ taglib uri="http://www.springframework.org/tags/form" prefix="form" %>
<html>
<head><title>Edit User</title></head>
<body>
<h2>Edit User</h2>
<form:form method="post" modelAttribute="user" action="updateUser">
ID: <form:input path="id" readonly="true" /><br/>
Name: <form:input path="name" /><br/>
Email: <form:input path="email" /><br/>
<input type="submit" value="Update" />
</form:form>
</body>

</html>

NANIITH
o 11 http://localhost:8080/yourApp/editUser/id}
o Ul Y User uin gaWasy

o wuudnaatayalugiudayauss redirect lUnthuaaidayaninue

N138379 RESTful APl uazn19138n1%911# 1% JSP

1. UBIAAKRAN
«  RESTful API fiau3ms HTTP fissTays JSONXML 1ialw Client (15w Frontend %38
JSP) Sunlsle
o 11 Spring Boot/Spring MVC 13132319 Controller WUy REST ‘ﬁ'dﬁayda JSON
o 3 JSP 9z14 AJAX (15w jQuery, Fetch API) 1360 REST API LL@TﬁﬂnTagamuamwaIm
laidassinsonin
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o LUHNUBZIZWING View (JSP) NU Backend (API) °1hﬂlﬁamﬂﬂmﬂﬁﬂﬂswﬂ@?ﬁwaqiu,
2. aragrlisnaunuuaaIng — &379 REST API uaziSgnain JSP
Tassasslisiane

src/main/java/com/example/controller/RestUserController.java (REST API)

/src/main/java/com/example/controller/UserdspController.java (JSP Controller)

/src/main/java/com/example/model/User.java (Entity)
/src/main/resources/application.properties (DB config)
/src/main/webapp/WEB-INF/views/userList.jsp (JSP View)

U % []
3. Tanaaag9

3.1 Entity: User.java

package com.example.model;

import jakarta.persistence.Entity;

import jakarta.persistence.ld;

@Entity

public class User {
@ld
private Long id;
private String name;

private String email;
public User() {}
public User(Long id, String name, String email) {

this.id = id; this.name = name; this.email = email;

/I getters/setters omitted for brevity

...
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3.2 REST Controller: RestUserController.java

package com.example.controller;

import com.example.model.User;
import com.example.repository.UserRepository;
import org.springframework.beans.factory.annotation.Autowired;

import org.springframework.web.bind.annotation.”;
import java.util.List;

@RestController
@RequestMapping("/api/users™)

public class RestUserController {

@Autowired

private UserRepository userRepository;

/I GET /apilusers - 4 User NInua
@GetMapping
public List<User> getAllUsers() {

return userRepository.findAll();

/| POST /apilusers - 1A User 1wy
@PostMapping
public User createUser(@RequestBody User user) {

return userRepository.save(user);

3.3 JSP Controller: UserdspController.java

package com.example.controller;
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import org.springframework.stereotype.Controller;

import org.springframework.web.bind.annotation.GetMapping;

@Controller

public class UserdspController {

@GetMapping("/userList")
public String userListPage() {

return "userList"; // userList.jsp

3.4 JSP View: userList.jsp
<%@ page contentType="text/html;charset=UTF-8" language="java" %>
<html>
<head>
<title>User List with REST API</title>
<script src="https://code.jquery.com/jquery-3.6.0.min.js"></script>
</head>
<body>
<h2>User List from REST API</h2>
<table border="1" id="userTable">
<thead>
<tr><th>|D</th><th>Name</th><th>Email</th></tr>
</thead>
<tbody>
<l-- ﬁagaﬁlzgmﬁluﬁw AJAX -->
</tbody>

</table>

<script>
$(document).ready(function () {

$.ajax({
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url; '/api/users’,
method: 'GET",
success: function (users) {

var tbody = $('#userTable tbody');

users.forEach(function (user) {

tbody.append('<tr><td>' + user.id + '</td><td>' + user.name + '</td><td>' +
user.email + '</td></tr>");

b:;

2

error: function () {

alert('Error fetching user data');

b;

)k
</script>
</body>

</html>

4. Aasualan

¢ RestUserController

o &% API /apilusers fi5a431 GET (Asdaya User nanua) uas POST (1ly User
Tna))

o sdayanauluiuuy JSON dalwiididas @RestController

e UserJspController
o 1 JSP usadntin userList.jsp

e userList.jsp
o lnaa jQuery
o 11 AJAX \3un API /apilusers @28 GET

o laldTaya User MLl JSON, 1uguiiia <tr> 17 <tbody> 18361314

5. HANTIIW
e 171 URL: http://localhost:8080/yourApp/userList
o WILURAINNTI User mngmﬁagaﬁim@mu REST API uuu AJAX

. ﬂﬁﬂﬂ%‘LW?}j‘*ﬁaHa Lwﬂmmﬁagmmu%mﬁﬂmﬂ AP
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G20819 1: 1hia User dwnasuln JSP udai3an REST API @28 AJAX
o iy <form> lu JSP
« i submit 19 AJAX POST sadayn JSON 11ty REST API /apilusers
o lofiugise Inaadoya User 1waiann AP anuaaaluand

@29819 2: aU User (;f')ﬂ REST API uag AJAX
e 379 REST API DELETE /api/users/{id}
o luJsp L‘ﬁI&Il!N Delete luldazia
o 14 AJAX (3un DELETE API iilaaudiSelnaadayalnal

G819 3: SNLANLBAA User A28 REST API uaz AJAX wiaanasa Modal
e 379 REST API PUT /api/users/{id}
o luJsp L‘ﬁI&Il!N Edit ueiazua?
« 18 Modal Wasuuilataya
«  Submit Wasuais AJAX PUT

. Immﬁagahﬂumswmé’aé’wL@m

Heasnatnaldsununuuanlwg + Tasiging + drasuelaa + Nan 33w 13w 3 lsunsy
AU % uaz 3 lsunsuuwitlszand Nashs RESTRul API dae Spring Boot’JPA wazi3unldanu

N1 JSP @78 AJAX
G089 g% 3 Tlsunsn — RESTful API + JSP + AJAX
2081971 1: LEAITI18N1T User W1 REST API uaz AJAX 1w JSP

Taseaselola

src/main/java/com/example/model/User.java
src/main/java/com/example/repository/UserRepository.java
src/main/java/com/example/controller/RestUserController.java
src/main/java/com/example/controller/UserdspController.java

src/main/resources/application.properties
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src/main/webapp/WEB-INF/views/userList.jsp

1. User.java

package com.example.model;

import jakarta.persistence.Entity;

import jakarta.persistence.|d;

@Entity

public class User {
@Id
private Long id;
private String name;

private String email;

public User() {}

public User(Long id, String name, String email) {

this.id = id; this.name = name; this.email = email;

/I getters and setters

public Long getld() { return id; }

public void setld(Long id) { this.id = id; }

public String getName() { return name; }

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

public void setEmail(String email) { this.email = email; }

2. UserRepository.java

package com.example.repository;

import com.example.model.User;
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import org.springframework.data.jpa.repository.JpaRepository;

public interface UserRepository extends JpaRepository<User, Long> {}

3. RestUserController.java

package com.example.controller;

import com.example.model.User;
import com.example.repository.UserRepository;
import org.springframework.beans.factory.annotation.Autowired;

import org.springframework.web.bind.annotation.”;

import java.util.List;

@RestController

@RequestMapping("/api/users™)

public class RestUserController {

@Autowired

private UserRepository userRepository;

@GetMapping
public List<User> getAllUsers() {

return userRepository.findAll();

4. UserJspController.java

package com.example.controller;

import org.springframework.stereotype.Controller;

import org.springframework.web.bind.annotation. GetMapping;

@Controller
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public class UserdspController {

@GetMapping("/userList")
public String userListPage() {

return "userList"; // userList.jsp

5. userList.jsp
<%@ page contentType="text/html;charset=UTF-8" language="java" %>
<html>
<head>
<title>User List via REST API</title>
<script src="https://code.jquery.com/jquery-3.6.0.min.js"></script>
</head>
<body>
<h2>User List</h2>
<table border="1" id="userTable">
<thead>
<tr><th>ID</th><th>Name</th><th>Email</th></tr>
</thead>
<tbody>
<l-- AJAX ﬁ]zlﬁwﬁagamaﬁ —>
</tbody>

</table>

<script>
$(function() {
$.ajax({
url: '/api/users’,
method: 'GET',
success: function(users) {
var tbody = $(‘#userTable tbody');

users.forEach(function(user) {
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tbody.append('<tr><td>' + user.id + '</td><td>' + user.name + '</td><td>' +
user.email + '</td></tr>");
b
2

error: function() {

alert('Error loading user data');

s
D

</script>
</body>

</html>

6. application.properties (é'hasha)
spring.datasource.url=jdbc:mysql://localhost:3306/yourdb
spring.datasource.username=root
spring.datasource.password=yourpassword
spring.jpa.hibernate.ddl-auto=update

spring.jpa.show-sql=true

NANIIIW
e 101 URL /userList

e U1 JSP Im@ifaga User #1711 AJAX 911 REST APl Lazuhaadn131d User
@20879% 2: LN User W11 REST APl @28 AJAX 2170 JSP Form

1. RestUserController.java (Lﬁ&l POST)
@PostMapping
public User addUser(@RequestBody User user) {

return userRepository.save(user);

2. userAdd.jsp

<html|>
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