Basic REST with Spring Boot
This tutorial will guide you through the creation of a simple set of REST endpoints using SpringBoot.
The information in this tutorial uses the IntelliJ IDE – but the information within should work for any fully-featured Java development environment.
Prerequisites
Spring Initializr
· I’ll be using Apache Maven for dependency management, though for this tutorial, we won’t be configuring it manually.  As such, Gradle or Ant are likely to work as alternatives (though I haven’t tested them).
A REST client, such as Postman or ARC to send POST, PUT, DELETE etc. requests.
Useful debugging information
When working with on-demand service web servers like TomCat or Glassfish, we’ll inevitably get into situations in which the IDE will fail to correctly terminate them.  This is easy enough to resolve.  On Linux:
lsof -i:8080
or, if this fails:
kill -9 $(lsof -t -i:8080)
Alternatively, on Windows:
netstat -ao | find /i "listening"
This will give you a list of running processes by port.  Find the one which is running on 8080 (or the port of your webserver if you’ve changed it):
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Note the process ID of this (in this case, 21956).
We can now kill this process with:
taskkill /F /IM PROCESSID
So in this case:
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Configuring the project
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Add dependencies “Spring Web” and “Rest Repositories”
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Refactor out a public accessor properties (ctrl + enter in IntelliJ) as getters/setters for the attributes above.
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Also add a convenient string overload for dob:
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public class StudentList
{
    List<Student> stList;
    private static StudentList inst = null;

    private StudentList()
    {
        stList = new ArrayList<>();
    }

    public static StudentList getInstance()
    {
        if(inst == null)
        {
            inst = new StudentList();
        }

        return inst;
    }

    public void AddStudent(Student s)
    {
        stList.add(s);
    }

    public Student GetStudent(int id)
    {
        if(stList.size() <= id || id < 0)
        {
            return null;
        }
        return stList.get(id);
    }
}
Let’s add a class to manage Student objects in a List.  We’ll use the ArrayList class to do this:

This class implements the Singleton pattern, which ensures that only a single object of its type can ever be created.  It does this by making the contructor private and adding a static method to access a static property of the class type.  On the first call, this accessor method calls new.  Because it’s inside the class, the private constructor is accessible.
Now, let’s add the REST controller class.  We’re using part of the Model View Controller (MVC) paradigm here – you’ll learn more about this in the Web Development module.

@RestController
public class StudentController
{
    StudentList students = StudentList.getInstance();

    public StudentController()
    {
        students = StudentList.getInstance();
    }

    @RequestMapping("/student")
    public Student student(@RequestParam(value="id", defaultValue = "-1") int id)
    {
        return students.GetStudent(id);
    }

    @PostMapping("/student")
    public Student newStudent(@RequestBody Student s)
    {
        students.AddStudent(s);
        return s;
    }
}















Now, let’s test.  Use your REST client of choice – Postman, Advanced REST Client (ARC) or cURL are acceptable choices, among others.
Send the headers:

Content-Type: application/json
accept: application/json
And some test JSON as a body:
{
  "name": "Fred Davies",
  "address": "123 Some Road",
  "dob": "1980-04-05",
  "course": "BSc Software Engineering"
}

{
  "name": "Lisa Johnson",
  "address": "987 Another Street",
  "dob": "1995-01-03",
  "course": "MSc Applied Computing"
}
Now test the GET methods.  We can do this in the same client, or in a web browser:
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You’ll note that we’re using URL variables here for our GET methods.  There’s nothing wrong with URL encoding fundamentally and it can be quite useful if you want to tag in a range of potentially different variables.  E.G. here, we might decide to keep this approach and create a name variable to find students by name.  It is, however, quite tough to use if you don’t know the format.  It also does not allow us to create additional get functionality at the student endpoint.  So if, for example, we wanted to create a method which returns all students when no parameter is specified, we can’t.
The alternative approach is to use a very basic form of URL rewriting.  Instead of /student?id=1, we can set up our methods to work with urls like /student/1.
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And we can add another method which returns all students:
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With an associated method in StudentList to return the list:
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Re-post the data and test this:
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Exercises
Simple Exercise
Add a delete method.  You can use the DeleteMapping annotation in the exact same way as the other methods above.  Consider which piece of data you should use to identify users.
Hint: to delete from an ArrayList, we can use:
nameOfArrayList.remove(index);

Intermediate exercise
Add an update method.  Consider:
1) Which REST method to use.  Consider idempotency.
2) The information you’ll need to successfully perform an update.
3) How to access the appropriate stored Student that you wish to update.
Advanced exercise
Replace the list with a more permanent form of storage.  Rather than holding a volatile list of students, consider how you might create and set up a database.  We’ll go through this next week.
Before next week…
Next week, we’ll be taking the advanced exercise here and running with it.  Specifically, we’ll be using the Java Persistence API (JPA) and utilising reflection to make our lives easier.  As such, before next week, please:
1) Refresh your practical understanding of databases, especially if you’ve not used them since the module concluded.
2) Read around “Object-relational mapping” (ORM).  You may have come across this in the databases module, but even if so, a refresher wouldn’t hurt.
3) Make sure you understand (at least on some level) the concept behind Java Database Connectivity (jdbc)
4) Research “Reflection” – a strong understanding isn’t necessary, but be sure you comprehend the concept.
Level 7 Web Services, 2019		Dr Tim Bashford
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public class Student

{

private String name;

private String address;
private LocalDate dob;
private String course;
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public void setDob(String dob){
setDob(LocalDate.parse(dob));
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< C O @ localhost:8080/student?id=0

{"name":"Fred Davies","address":"123 Some Road","dob":"1980-04-05","course":"BSc Software Engineering"}




image9.png
< C O @ localhost:8080/student?id=1

{"name":"Lisa Johnson","address":"987 Another Street","dob":"1995-01-03","course":"MSc Applied Computing"}
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@GetMapping ("/student/{id}")
public Student student(@PathVariable int id)
{

return students.GetStudent (id);
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@GetMappingI" /student"l
public List<Student> allStudents ()

{
return students _ 0
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public List<Student> GetStudentList ()
{
return stList;
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< C O @ localhost:8080/student/0

{"name":"Fred Davies","address":"123 Some Road","dob":"1980-04-05","course":"BSc Software Engineering"}
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& C O @ localhost:8080/student/1

{"name":"Lisa Johnson","address":"987 Another Street","dob":"1995-01-03","course":"MSc Applied Computing"}
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U:\>netstat -ao | find /i "listening"
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U:\>taskkill /F /IM 21956
ISUCCESS: The process with PID 21956 has been terminated.
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