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Step-By-Step Spring Boot RESTful Web Service
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by Abhijit Pritam Dutta - Sep. 05, 18 - Integration Zone - Tutorial

After the huge response and viewership for my earlier article, [ have decided to write a new article with all the REST calls example
respectively GET, POST, PUT, and DELETE.

Let’s start this project step by step.
Prerequisites for this project:

¢ If you have Eclipse, download the STS plug-in from here.
¢ If you don’t have Eclipse, download STS from here.
¢ Download the latest JDK from here.

¢ Also for testing please download and install SOAPUI tool from here.

The first example I am going to explain is about HTTP GET request, the second example will be about HTTP POST request, the third
example about HTTP PUT request, and the fourth example is for HTTP DELETE request. In all of these examples, [ am going to use
JSON Representation.

You can download this project from here.

1. First, create a folder in your C drive: C:\Projects
2. Open eclipse and select work space as: C:\Projects

3. From the File menu, select "New" and then "other," and from wizard, expand "Spring Boot" and select "Spring Starter Project"
(File->New->other->wizard->Spring Starter Project).

E.}
| Select a wizard —

Create new Spring Starter Project via the Spring Initializr Web Service

Wizards:
type filter text

= Qomph -
=% Plug-in Development

= Remote System Explorer

= Server

=+ Spring
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v [= Spring Boot
@ Impert Spring Getting Started Content
@ Spring Starter Project
» [~ 5QL Development
3 [ Tasks
» [= User Assistance
» [= Web v

@ < Back Mext = Finish Cancel

Now click the Next button and provide the below information and click the Next button again.

A O X
New Spring Starter Project
A
Service URL | http://start.spring.io ~ |
MName \J,spring-boot-rest-}l |
Use default location
Location C:\Projects\spring-boot-rest-2 Browse
Type: Maven ~ Packaging: Jar  ~
Java Version: 8 - Language: Java ~
Group \}'com.bhaiti.kela |
Artifact \,f spring-boot-rest-2 |
Version [ 0.0.1-sMAPSHOT |
Description | Demo project for Spring Boot |
Package \,rcom.bhaiti.kela.ser\rer.main |
Working sets
[[] Add project to working sets New...
Warking sets: Select...
v
.
7,
® < Back l‘ Finish Cancel
—
Now, provide/select the below information and click the Finish button.
A O X
New Spring Starter Project Dependencies
A

Spring Boot Versiond| 2.0.5 (SNAPSHOT) .~~~
Available: Selected:

Type to search dependencies |

Cloud Config A
Cloud Contract

Cloud Core

Cloud Discovery

Cloud Messaging

Cloud Routing

- v v v v v w

Cloud Support
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Cloud Tracing

- -

Core

b IFO

-

Integration
MoSCQL
b Ops

-

-

Pivotal Cloud Foundry
b 50L
Spring Cloud GCP

- -

Template Engines

b Web v Make Default | | Clear Selection w

@ Next » Finish Cancel

Now you can see the below project structure in your project's explorer window.

v [ spring-boot-rest-2
W = sIC
w [ main
v = java
v [= com
w [= bhaiti
w [ kela
v (= server
v (= main
[ SpringBontRestlApplicatinn.jaV
v [ resources
' application.properties

w [~ test
v [ java
v [= com
w [= bhaiti
v = kela
W [ server
w [~ main
[4] SpringBootRest?ApplicationTests java

= mvnw \/_
[%] mvnw.cmd v

] pom.xml—
Now, look that the SpringBootRest2Application.java file, which is created by the STS plug-ins.

package com.bhaiti.kela.server.main;

import org.springframework.boot.SpringApplication;

import org.springframework.boot.autoconfigure.SpringBootApplication;

@SpringBootApplication
public class SpringBootRest2Application {

public static void main(String[] args) {
SpringApplication.run(SpringBootRest2Application.class, args);
¥

}

This is a Spring Boot main class. A Spring Boot REST application loads through this class. We can also see that this class is created
with the annotation @SpringBootApplication . As per the Spring documentation, the annotation @SpringBootApplication is
equivalent to using @Configuration, @EnableAutoConfiguration, and @ComponentScan, and these annotations are frequently
used together. Most of the time, in Spring Boot development, the main class is always annotated with all three of these important
annotations.
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So we are going to modify the @SpringBootApplication (given below in the Java class) with a component path. Without that, the
application cannot find out the controller classes. We will learn more about controller classes in a few minutes.

@SpringBootApplication(scanBasePackages = {"com.bhaiti"})

@SpringBootApplication(scanBasePackages = {"com.bhaiti"})
public class SpringBootRest2Application {

public static void main(String[] args) {
SpringApplication.run(SpringBootRest2Application.class, args);
}

}

Now we are going to create our beans classes, which we will use for our GET, POST, PUT, and DELETE REST calls. Create package,
com.bhaiti.beans , and add classes into that package like below:

4. Right-click on the project and select New and then package (New=>Package). Enter the above package name and click Finish.

Creates folders corresponding to packages.

Source folder: | spring-boot-rest-2/src/rmain/java |
.__-"-_ B
Mame: cnm.bhaiti.kela.beanﬂ\"\ |

[] Create pack;EE‘-'i'n@e-j-aﬁ———-"J

5. Now, right-click on the package com.bhaiti.beans and select New->class and provide the class name, Student, like below:

ﬂ New Java Class O x
Java Class —
Create a new Java class. (o
Source folder: | spring-boot-rest-2/src/main/java | Browse...
Package: | com.bhaiti.kela.beans | Browse...
[JEnclosing type: Browse...

Mame: | Student] } |
Maodifiers: public O package private protected
[ abstract [ final static
Superclass: |java.|ang.0bject | Browse...
Interfaces: Add...

Remaove

Which method stubs would you like to create?
[] public static void main(String[] args)
[] Constructors from superclass
Inherited abstract methods
Do you want te add comments? (Configure templates and default value here)

D Generate comments

®

e In the empty class, just add below members:

package com.bhaiti.kela.beans;
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public class Student {

String name;
int age;
String registrationNumber;

}

* Now create getter and setter methods for these members. For that, from the Project Explorer window, right-click on the class
"Student" and select “Source” and select “Generate Getter and Setter”

@) Generate Getters and Setters m} X
Select getters and setters to create:
NS
& age [ selectan |
4 name
4 registrationMumber Deselect All
Select Getters
Select Setters

[] Allow setters for final fields (remove final' modifier from fields if necessary)

Insertion point:

Last member ~
Sort by:

Fields in getter/setter pairs ~
Access modifier

@) public () protected () package () private

[ final Dsynchromzed

[[] Generate method comments
The format of the getters/setters may be configured on the Code Templates preference page.

i 6of 6selected.

Y
|‘3) Cancel

package com.bhaiti.kela.beans;
public class Student {

String name;
int age;

String registrationNumber;

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;

¥
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public String getRegistrationNumber() {
return registrationNumber;

}
public void setRegistrationNumber(String registrationNumber) {

this.registrationNumber = registrationNumber;

¥
}

6. Now follow steps 5 and create class call StudentRegistration and modify it like below:

package com.bhaiti.kela.beans;

import java.util.Arraylist;

import java.util.List;
public class StudentRegistration {
private List<Student> studentRecords;
private static StudentRegistration stdregd = null;

private StudentRegistration(){
studentRecords = new ArraylList<Student>();

}

public static StudentRegistration getInstance() {

if(stdregd == null) {
stdregd = new StudentRegistration();

return stdregd;

}
else {

return stdregd;
¥

public void add(Student std) {
studentRecords.add(std);
¥

public String upDateStudent(Student std) {

for(int i=0; i<studentRecords.size(); i++)

{
Student stdn = studentRecords.get(i);
if(stdn.getRegistrationNumber().equals(std.getRegistrationNumber())) {
studentRecords.set(i, std);//update the new record
return "Update successful”;
¥
¥

return "Update un-successful”;

}

B T T S ST R et 4 _at_ -\ r
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puplilicC >Tring aelete>tudent(>tTring registrationNnumoer) {

for(int i=0; i<studentRecords.size(); i++)

{
Student stdn = studentRecords.get(i);
if(stdn.getRegistrationNumber().equals(registrationNumber)){
studentRecords.remove(i);//update the new record
return "Delete successful”;
}
}

return "Delete un-successful”;

}
public List<Student> getStudentRecords() {
return studentRecords;
¥

}

7. Now add a class calls StudentRegistrationReply and modify like below. This class will be used to reply a response back to the
client application

package com.bhaiti.kela.beans;
public class StudentRegistrationReply {

String name;
int age;
String registrationNumber;

String registrationStatus;

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;

}

public String getRegistrationNumber() {
return registrationNumber;

}

public void setRegistrationNumber(String registrationNumber) {
this.registrationNumber = registrationNumber;
¥

public String getRegistrationStatus() {
return registrationStatus;

}

public void setRegistrationStatus(String registrationStatus) {

this.registrationStatus = registrationStatus;
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}

8. Now we will introduce two controllers, one to serve the GET request and the second one to serve the POST request. With the GET
request, we will retrieve all Student Registration information, and with the POST request, we will add student information into our
application. In spring’s approach to build a RESTful web services, HTTP requests are handled by a controller. Controller
classes/components are easily identified by the @RestController annotation, and the below StudentRetrieveController will handle
GET requests for /student/allstudent by returning a list of Student class objects in JSON format.

* Now just follow step 4 and step 5 and create the package com.bhaiti.kela.controllers and add the class
StudentRetrieveController to it and import the class Student and modify the class like below:-

package com.bhaiti.kela.controllers;

import java.util.List;

import org.springframework.stereotype.Controller;
import org.springframework.web.bind.annotation.RequestMapping;
import org.springframework.web.bind.annotation.RequestMethod;

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

import com.bhaiti.kela.beans.Student;

import com.bhaiti.kela.beans.StudentRegistration;

@Controller

public class StudentRetrieveController {

@RequestMapping(method = RequestMethod.GET, value="/student/allstudent")

@ResponseBody

public List<Student> getAllStudents() {

return StudentRegistration.getInstance().getStudentRecords();
}

}

The @RequestMapping annotation maps all HTTP operations by default and, in this example, it ensures that HTTP requests to
/student/allstudent are mapped to the getAllStudents() method.

Now we are done with everything for a GET RESTful call. Let's implement a RESTFul POST call.

e Now it's time to introduce the controller class to handle the POST request. Follow step 5 and add below controller class
StudentRegistrationController in package com.bhaiti.kela.controllers

package com.bhaiti.kela.controllers;

import java.util.List;

import org.springframework.stereotype.Controller;

import org.springframework.web.bind.annotation.RequestBody;
import org.springframework.web.bind.annotation.RequestMapping;
import org.springframework.web.bind.annotation.RequestMethod;

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

import com.bhaiti.kela.beans.*;
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@Controller

public class StudentRegistrationController {

}

Till now, we are done with everything for a GET and POST RESTful call. Let’s test this application first. After the test, we will learn
about PUT and DELETE calls as well. First, we need to compile the application.

@RequestMapping(method = RequestMethod.POST, value="/register/student")

@ResponseBody
public StudentRegistrationReply registerStudent(@RequestBody Student student) {
System.out.println("In registerStudent");
StudentRegistrationReply stdregreply = new StudentRegistrationReply();

StudentRegistration.getInstance().add(student);

//We are setting the below value just to reply a message back to the caller

stdregreply.setName(student.getName());
stdregreply.setAge(student.getAge());

stdregreply.setRegistrationNumber(student.getRegistrationNumber());

stdregreply.setRegistrationStatus("Successful");

return stdregreply;

e Compilation: To compile this project with Maven, we will add the below information into the POM file: Double click and open

the POM file from project explorer window and add below information under “<dependencies>" section.

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter</artifactId>

</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-test</artifactId>
<scope>test</scope>

</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter</artifactId>

</dependency>

<dependency>
<groupId>org.springframework</groupId>
<artifactId>spring-web</artifactId>

</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-web</artifactId>

</dependency>

<dependency>

https://dzone.com/articles/spring-boot-restful-web-service-complete-example
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<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-test</artifactId>
<scope>test</scope>

</dependency>

And we'll also add the below information for the property file for this project under the build section of our POM.xml file (to change
the port number at the moment):

<resource>
<directory>src/main/resources</directory>
<filtering>true</filtering>

</resource>
your POM.xml file finally looks like below:

<?xml version="1.0" encoding="UTF-8"?>
<project xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/xsd/maven-4.0.0.xsd">

<modelVersion>4.0.0</modelVersion>

<groupId>com.bhaiti.kela</groupId>
<artifactId>spring-boot-rest-2</artifactId>
<version>@.0.1-SNAPSHOT</version>

<packaging>jar</packaging>

<name>spring-boot-rest-2</name>

<description>Demo project for Spring Boot</description>

<parent>

<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-parent</artifactId>
<version>2.0.5.BUILD-SNAPSHOT</version>
<relativePath/> <!-- lookup parent from repository -->

</parent>

<properties>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
<project.reporting.outputEncoding>UTF-8</project.reporting.outputEncoding>
<java.version>1.8</java.version>

</properties>

<dependencies>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter</artifactId>

</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-test</artifactId>
<scope>test</scope>

</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>

<artifactId>spring-boot-starter</artifactId>
https://dzone.com/articles/spring-boot-restful-web-service-complete-example 1017
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</dependency>

<dependency>
<groupId>org.springframework</groupId>
<artifactId>spring-web</artifactId>

</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-web</artifactId>

</dependency>

<dependency>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-starter-test</artifactId>
<scope>test</scope>

</dependency>

</dependencies>

<build>
<plugins>
<plugin>
<groupId>org.springframework.boot</groupId>
<artifactId>spring-boot-maven-plugin</artifactId>
</plugin>
</plugins>
<resources>
<resource>
<directory>src/main/resources</directory>
<filtering>true</filtering>
</resource>
</resources>

</build>

<repositories>

<repository>

<id>spring-snapshots</id>

<name>Spring Snapshots</name>
<url>https://repo.spring.io/snapshot</url>
<snapshots>

<enabled>true</enabled>

</snapshots>

</repository>

<repository>

<id>spring-milestones</id>

<name>Spring Milestones</name>
<url>https://repo.spring.io/milestone</url>
<snapshots>

<enabled>false</enabled>

</snapshots>

</repository>

</repositories>
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<pluginRepositories>
<pluginRepository>
<id>spring-snapshots</id>

<name>Spring Snapshots</name>
<url>https://repo.spring.io/snapshot</url>
<snapshots>

<enabled>true</enabled>

</snapshots>

</pluginRepository>

<pluginRepository>
<id>spring-milestones</id>

<name>Spring Milestones</name>
<url>https://repo.spring.io/milestone</url>
<snapshots>

<enabled>false</enabled>

</snapshots>

</pluginRepository>

</pluginRepositories>

</project>

9. Now open file application.properties under C:\Projects\spring-boot-rest-2\src\main\resources and add the below lines in it:
server.port=8083
spring.profiles.active=@spring.profiles.active@

10. Now open the command prompt window and go to the project home directory in the command prompt. In my case, it looks like
this:

cd C:\Projects\spring-boot-rest-2
mvnw clean package

If everything goes fine, you can see the below result:

Now run the server:
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java -jar target\sprin

Application : Started SpringBootR|

11. Once the server starts successfully, we will test get GET request first. Open your SOAPUI tool. In SOAPUI tool from file menu
select New REST Project and put the below URL in the address bar and press OK. (File=>New REST Project)

http://localhost:8083/student/allstudent

- =
New REST Project {?}
Creates a new REST Project in this workspace

URL |http://localhost:B083/student/allstudent |

Q@ Cancel l [Impu:urtWADL...

12. Now, from the SOAPUI project explorer menu, expand your project and double click on Requestl and click the green arrow
button:

' Request1 :

o . Method Endpoint Resource
qIGET - |http:_a’,e’lucalhnst:ﬂDSB "'] Sstudent/allstudent
€ I — —

+ g 3 ) I LTS
Name| Value | Style | Level

<Empty J50N content>

w | Request

Now you can see the above information. The reason is our student list is empty at the moment, and to store student information, we
need to insert some values in it. For that, we will use the POST service that we have already implemented.

13. Follow step 10 and insert the below URL in the address box and click OK.
http://localhost:8083 /register/student

14. Now you have to select POST this time from Method combo box for a post request. Once you select POST Media Type, sub pane
will emerge from where you have to select media type to application/json like below and put the below json body in it and click
the green arrow button, which will add the information into our application.

E-f— Request 1

o, Method Endpoint Resource
ﬂPOST) 'l|http:_a'_e'localhost:&[)& l"] /register/student
—— —————
E+X mE v o DNIE
-~
E Mame | Value Style Lewvel =
(=]
g %
< =
av %
- &
o
4 ||
Y3
=dia Type | aoolication’sea_ || [] Post QueryString
.
{
"name": "Abhij i:" .
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"age" -

25,

"registrationtlumber™: "12345"

"name": "Rkbhijit",
"age": 25,
"registrationumber™: "12345",

"registrationStatus": "Successful"™

15. Now go to the GET request project (step 12) and click the green arrow button. You can see one record like below:

§$ Request 1

y , Methad Endpoint Resource
"[GET = | | http://localhost:2083 ||| /student/allstudent
— - —
= X " v e (7MY

"name": "Abhijit",

Name| Yalue | Style | Level

Raw | Request

"registrationtlumber™: "12345"

| Raw | HTML | JSOM | XML |
LA

16. Now go back to POST request test (step 14) and add at least three records and call the GET request (step 11) and see:

Resource
[V] |,fstuder1tfa||studer1t

20E {

3 "name": "Abhijit",

4 "age": 25,

5 "registrationtfumber™: "12345"
& b,

= {

g "name": "Pritam",

9 "age": 2€,

"registrationlumber™: "1234g"

28 {
3 "name": "Dutta",
ws -

4 age™: 27,

.5 "registrationlumber™: "12347"

Until now, we have learned how to implement GET and POST services. Now we will learn PUT and DELETE requests.

17. Now introduce the controller classes to handle PUT and DELETE requests. Follow Step 6 above and add the below two controller

classes in it.

Create StudentUpdateController class and modify it like below:

https://dzone.com/articles/spring-boot-restful-web-service-complete-example
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package com.bhaiti.kela.controllers;

import org.springframework.stereotype.Controller;

import org.springframework.web.bind.annotation.RequestBody;
import org.springframework.web.bind.annotation.RequestMapping;
import org.springframework.web.bind.annotation.RequestMethod;

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

import com.bhaiti.kela.beans.Student;

import com.bhaiti.kela.beans.StudentRegistration;

@Controller
public class StudentUpdateController {

@RequestMapping(method = RequestMethod.PUT, value="/update/student")

@ResponseBody
public String updateStudentRecord(@RequestBody Student stdn) {
System.out.println("In updateStudentRecord");

return StudentRegistration.getInstance().upDateStudent(stdn);

}

Create StudentDeleteController and modify it like below:

package com.bhaiti.kela.controllers;

import org.springframework.stereotype.Controller;

import org.springframework.web.bind.annotation.RequestMapping;
import org.springframework.web.bind.annotation.RequestMethod;
import org.springframework.web.bind.annotation.ResponseBody;

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

import com.bhaiti.kela.beans.StudentRegistration;

@Controller
public class StudentDeleteController {

@RequestMapping(method = RequestMethod.DELETE, value="/delete/student/{regdNum}")

@ResponseBody
public String deleteStudentRecord(@PathVariable("regdNum") String regdNum) {
System.out.println("In deleteStudentRecord");

return StudentRegistration.getInstance().deleteStudent(regdNum);

}

NB: In reality, you don’t need four controller classes to handle four different REST service calls. One controller class will suffice, but
for clarity, I have introduced four different controller classes in this article.

18. Now stop the server (by using Control-C), and compile the code, and run the server again.

19. First, insert three to four records into the system by using POST call and retrieve the records by using GET test mentioned in step

https://dzone.com/articles/spring-boot-restful-web-service-complete-example 15117
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12.

20. Now we will modify a record here, for that create a new REST project in SOAPUI tool and use the below URL and this time select
PUT from method combo box and modify the records as shown below:

http://localhost:8083 /update/student

§-|E- Request 1

. od Endpeint (ﬁ_e?a'ﬁrce I
@Eﬁ '”http:f/localhost:S'DBE l'[”fupdatefstudent‘/
T AN —

—. |&| <T5
4 uRy, [T = n
E + X 3 ¥ A 9 ¥ 2| 1 The content you Mg to wi
£
o
2 Name| 1vu’all.|le| Style | Level =
2 &
"=
= D
T
» l—
= |z
o o
~ —_
4 4
Lot

polication/ison ['] [

"name": "Dutta", N
"age": 37,
"registrationllumber™: "1234/

1\_,/_//

Once you click green arrow button this information will be updated in the system. Now see the result, just do the GET call and check.

§1E— Request 1

4, Method Endpoint /ﬁesource \

(|GETY  ~||nttp://localhost:a0a3 [ [/student/alistudent
X WmE v s @ ~
z 2| .
5 NamE| Value | Style | Level /Z_ EEl '{’name": "Abhijit"™,
% g = "age": 25,
= ] "registrationtlumber™: "12345"
=l L
I 78 {
S
& | 9

128 {

13 "name" =SDutta”,
14 Tage": a
15 "registseciontlumkber™: "12347"

21. Now finally we will do the DELETE service call test. Just create a REST project in SOAPUI and use below URL and select DELETE
from method combo box and enter the record like below and click the green arrow button and to check the final outcome just call the
GET service call.

http://localhost:8083 /delete /student/12346 (the last numeric value is registrationNumber)

if Request1

o, Jethed Endpoint [ Fesourse
= "{DELETE] ~| [ ttp://tocalhost:8083 | %[ /deletesstudent/12346
o
*g‘ + x L v oA 9 ; E I::data contentType="texty ains i =|
[~
e Name| Yalue Style| Level =
o
= 2
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e Request 1

Step-By-Step Spring Boot RESTful Web Service Complete Example - DZone Integration

#’ESDUYCE

['”('studentr'allstudent )
=

y , Method Endpoint
O (e, ~|[hepvstocainostaces
= s =T
§ + - v oA Syl
E Name| Value | Style | Level =
Q
2 u
i -
c
z
o

:

1 L

EIE| {

3 "kbhijit",

J tiontumber™:
6 b

e {

g "name": "Dutta",

37,

10 "registrationlumber": "

Tage":

If you liked this article, please do not forget to click the like button and let me know your thoughts in the comments section. Thanks!
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