Writing custom functionality
Part of the power of the PagingAndSortingRepository is that we can write our own queries or stub queries and have Spring generate the implementation.  For example, add:
List<Student> findByName(@Param("name") String name);
to our repository.
Now navigate to:
/student/search/findByName?name=SEARCH TERM
This is expecting an exact match.
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Add a second stub method:
List<Student> findByNameContainingIgnoreCase(@Param("name") String name);

And test this too.  For example:
student/search/findByNameContainingIgnoreCase?name=SEARCH TERM
Will return all students with a name containing the search term, case insensitive.
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We can build a huge range of queries this way, using the Spring/JPA query methods.  This page gives a lot of information about the sorts of queries you can build and how the resultant SQL will be structured.
Sometimes, however, this list of keywords is not sufficient to build more complex queries or approaches to interacting with the service.  As such, if necessary we can write our own.
Let’s try to create a query looking for students from Swansea. We can do this with a query like:
@Query("select s from Student s where s.address like '%swansea%'")
List<Student> findStudentsFromSwansea();

This allows us to write a custom query which will perform an action we specify – in this case, finding everyone who’s address partially matches “swansea".  If particularly eagle-eyed, you might notice that this is slightly strange-looking SQL… which is because it isn’t.  This is the Java Persistence Query Language (JPQL) which is similar, but certainly not identical to, SQL.  Crucially, just like the rest of the JPA, JPQL is language-agnostic and will map to the various datasources that the JPA will.  
Still, if we want to, we can write SQL by setting a parameter, “nativeQuery” to true.
@Query(value="select * from student where address like '%swansea%'", nativeQuery = true)
List<Student> findStudentsFromSwansea();
This has the advantage of being able to access functionality which only exists in a specific datasource platform (in this case, it’s specific to MSSQL and isn’t guaranteed to work elsewhere).  Of course, this comes with a significant cost to portability and should be avoided, but take note the JPQL is pretty limited in some respects so this isn’t always avoidable.
So, always default to the JPQL if you possibly can.  Fall back to SQL only if you rely on specific functionality you can’t otherwise access.
Often, we need to write queries which include parameters.  We can do this using ?1, ?2, ?3 etc. to access provided parameters in order.  For example:
@Query("select s from Student s where s.address like '%swansea%' and lower(s.name) like lower(concat('%', ?1, '%'))")
List<Student> findSwanseaStudentsByName(@Param("name") String name);

Though we can also use parameter names appended by :, e.g.
@Query("select s from Student s where s.address like '%swansea%' and lower(s.name) like lower(concat('%', :name, '%'))")
List<Student> findSwanseaStudentsByName(@Param("name") String name);

Note that % is a wildcard, but we use the concat function to attach it to the name for escape.
Data Transfer Objects (DTOs)
Furthering the agenda of creating more customisable queries, an issue we encountered when writing our client through the OpenAPI generated documentation was the need to issue quite a number of queries to get the data we needed. We had to:
Query the address entity endpoint to get /student/{studentid}
Query the course from the student id, i.e. /student/{studentid}/course
Use the course id to query the degreetype endpoint to get the shortcode from /course/{courseid}/degreetype
Use the course id to query the coursename endpoint to get the course name from /course/{courseid}/coursename
So a total of four separate http requests, including the associated overhead (conversion to/from json, encapsulation, data transfer latency, database query time and CPU time, etc.) to obtain this data. Not a huge deal if we want to do this infrequently, but you could foresee this being a process we might need to perform regularly. We can reduce some of this overhead significantly by creating a new container which encapsulates all the data we want to transfer in one place – a Data Transfer Object (DTO).
DTOs can be used in two main contexts. In this case, we want to combine data from a few different entities into one to reduce the query time. They can alternatively be used in cases where we might only want to transfer part of an entity for practical or data security reasons, presenting a single entity with certain fields omitted.
Let’s create a new StudentDTO entity to represent some more useful student details with course information attached:
public class StudentDTO
{
    private int studentid;
    private String name;
    private String address;
    private LocalDate dob;
    private String shortcode;
    private String coursename;

(include getters and setters).
Note that I’ve chosen, here, to:
a) Follow the naming convention for each of the fields
b) Include the shortcode (from Degreetype) and coursename (from Coursename) rather than combine them into a single string.
These are generally good practice – maintaining, to a reasonable extent, the format of the entities concerned. Note, however, that typename from Degreetype is deliberately omitted – it isn’t necessarily needed here.
Something we haven’t done until now is write more nuanced business logic for our REST services – but we can do this by creating an @Service annotated class. I’m going to name the service class “StudentDTOService”.
@Service
public class StudentDTOService

To this, I’m going to autowire the basis for this Service, the StudentRepository, i.e. the PagingAndSorting repository I’ve used previously for managing Student entities. This will be used to obtain Student entities from which we can obtain the other related DTO attributes.
@Autowired
private StudentRepository studentRepository;

First, I’m going to make a method which will convert a Student entity into a StudentDTO:
private StudentDTO convertToStudentDTO(Student student)
{
    StudentDTO sdto = new StudentDTO();
    sdto.setStudentid(student.getStudentid());
    sdto.setName(student.getName());
    sdto.setAddress(student.getAddress());
    sdto.setDob(student.getDob());
    sdto.setShortcode(student.getCourse().getDegreetype().getShortcode());
    sdto.setCoursename(student.getCourse().getCoursename().getCoursename());

    return sdto;
}

This should be pretty simple to understand – basic OO principles.
Now we’re going to create a method which takes all of the students in the student repository and converts them into StudentDTO objects. We’ll use studentRepository.findAll – but this returns an iterable, so we’ll need to convert this into a Student list, then use some stream-related methods to map these to a call to our conversion method. We can do it in a fairly horrifying one liner:
public List<StudentDTO> getAllStudentsDTO()
{
    return ((List<Student>) studentRepository.findAll()).stream().map(this::convertToStudentDTO).collect(Collectors.toList());
}

Let’s additionally write a far simpler method for finding a single student by ID:
public StudentDTO getStudentDTOById(int id)
{
    List<StudentDTO> stDTOList = getAllStudentsDTO();

    for(StudentDTO sdto : stDTOList)
    {
        if(sdto.getStudentid() == id)
        {
            return sdto;
        }
    }

    return null;
}

Next, we’ll write the repository for this. Here, rather than using a PagingAndSorting repo, I’m going to build my own with exclusively Get methods for now. We’ll use our StudentDTOService to generate the data for these get requests – we can autowire the service itself.
@RestController
public class StudentDetailsRepository
{
    @Autowired
    private StudentDTOService studentDTOService;

Our methods are then pretty simple:
@GetMapping("/studentdetails")
public List<StudentDTO> getAllStudentDetails()
{
    return studentDTOService.getAllStudentsDTO();
}
And
@GetMapping("/studentdetails/{id}")
public StudentDTO getStudentByID(@PathVariable("id") int studentId)
{
    StudentDTO sdto = studentDTOService.getStudentDTOById(studentId);

    if(sdto != null)
    {
        return sdto;
    }

    throw new ResponseStatusException(HttpStatus.NOT_FOUND, "Student ID not found.");
}
Note that we can simply throw a ResponseStatusException, which in this case is a 404.
As a final note, we need to ensure that the related data is loaded by Hibernate when the student is pulled from the database. We can do this in application.properties by setting OSIV to true:
spring.jpa.open-in-view=true

Test this – you should be able to use the /studentdetails to see a list of more detailed student information, or /studentdetails/id to see the same for a specific student.
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