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1. Part A – Client-side and Server-side Scripting
Client-side and server-side scripting are essential aspects of web development. Each plays a distinct role in the delivery, interaction, and management of dynamic content within a web application.
Client-side scripting occurs in the browser and is responsible for user interface (UI) behaviour, form validation, and asynchronous requests. JavaScript is the most widely used client-side scripting language, often working alongside HTML and CSS. In contrast, server-side scripting runs on the server and is responsible for data persistence, user authentication, logic enforcement, and API response generation. Common server-side languages include Java (with Spring Boot), Node.js, Python, and PHP.
Client-side scripts operate in a sandboxed environment with limited access to system resources. These scripts enhance responsiveness by reducing full-page reloads. For instance, searching for a plate in the licence plate system can be initiated by a user typing in a text box and using JavaScript with AJAX to retrieve results dynamically:
function searchPlates(prefix) {
  fetch(`/api/plates/search?prefix=${prefix}`)
    .then(response => response.json())
    .then(data => displayResults(data));
}
This AJAX call queries the back-end asynchronously and updates the UI in real time. This keeps the user experience fluid and reduces unnecessary server load.
Server-side scripting, as seen in the provided Spring Boot application, involves database interactions and business logic. The main() method in PlateapiApplication.java sets up a simple in-memory H2 database with initial plate data using the CommandLineRunner bean:
@Bean
public CommandLineRunner seedData(PlateRepository plateRepository) {
    return args -> {
        plateRepository.save(new Plate("ABC123", "London", 0.0, true));
        // more plate data
    };
}
This demonstrates how Spring Boot supports quick prototyping and embedded databases. Server-side scripts here are compiled and deployed in a Java Virtual Machine (JVM) environment and expose RESTful endpoints through controller classes.
In summary, both client-side and server-side scripting are required to build full-stack applications. Client-side scripting handles interaction and display logic, while server-side scripting manages data and enforces rules. They work in tandem to provide responsive, secure, and dynamic user experiences.

2. [bookmark: evaluation-of-node.js]Evaluation of Node.js
Node.js is a JavaScript-based server-side runtime built on Google’s V8 engine. It allows developers to write server-side code using the same language as the browser, which unifies the development stack and simplifies team workflows.
2.1. Advantages of Node.js:
1. Unified Development Language: Full-stack development can be handled entirely in JavaScript, improving developer productivity and team agility.
1. Event-driven Architecture: Node.js uses non-blocking I/O and an event loop, making it efficient for I/O-heavy applications like chat apps, APIs, or streaming services.
1. NPM Ecosystem: With millions of open-source packages, Node’s ecosystem accelerates development and simplifies integrations.
1. Microservices and Scalability: Node.js is well-suited for building lightweight services that scale horizontally.
1. Fast Prototyping: Tools like Express.js allow for rapid back-end development.
2.2. Drawbacks of Node.js:
1. Single Thread Limitation: For CPU-bound operations, Node’s single-threaded nature can be a bottleneck.
1. Callback Hell: Though modern patterns (async/await) mitigate this, older patterns led to deeply nested callbacks.
1. Security Risks in NPM: The openness of the ecosystem means that poorly maintained or malicious packages can slip into production.
1. Less Effective with Heavy Computation: Tasks like data analysis or large-scale image processing are better handled in multi-threaded environments.
For the plate management system, Node.js could be used as an alternative to Spring Boot. It would efficiently handle non-blocking requests like partial searches and could serve JSON data via Express routes. For example:
app.get('/plates/search', (req, res) => {
  const prefix = req.query.prefix;
  const results = plates.filter(p => p.plateNumber.startsWith(prefix));
  res.json(results);
});

3. [bookmark: X1640e0e4eb6af11c36194a387b75b6b23271861]Part B – Code Documentation, User Manual and Testing
3.1. Code Overview
The back-end for the plate system is built using Spring Boot, following the MVC architecture. The Plate model represents the data entity. It includes fields such as plateNumber, location, price, and availability. The PlateRepository interface extends JpaRepository, allowing CRUD operations on the plate data.
@Entity
public class Plate {
    @Id
    private String plateNumber;
    private String location;
    private double price;
    private boolean isAvailable;
}
The controller (assumed to be PlateController.java) maps HTTP endpoints to service methods. It likely contains methods like:
@GetMapping("/api/plates/search")
public List<Plate> searchByPrefix(@RequestParam String prefix) {
    return plateRepository.findByPlateNumberStartingWith(prefix);
}
3.2. AJAX Interaction
The client makes AJAX requests to these endpoints using JavaScript. For example:
fetch('/api/plates/search?prefix=AB')
  .then(response => response.json())
  .then(data => updateTable(data));
This allows partial searches without refreshing the page. It improves the user experience and reflects real-time filtering.
3.3. User Manual
1. Start the Application: Run the Spring Boot project using your IDE or mvn spring-boot:run.
1. Access the Web App: Open the front-end interface in your browser (e.g. http://localhost:8080).
1. Search for Plates: Type a few characters into the search bar to view matching plates.
1. Register or View Plates: Click buttons to register available plates or view details.
3.4. Design Overview
· MVC Architecture: The app follows Model-View-Controller design.
· Spring Boot: Handles REST endpoints, seeding, and business logic.
· AJAX: Asynchronous communication enhances interactivity.
· H2: In-memory DB simplifies development/testing.
3.5. Interesting Features
· Partial Matching: Efficient database querying using LIKE/StartsWith.
· Initial Seeding: Provides default data for testing.
· Validation: (If implemented) Prevents rude or invalid plates.
3.6. Testing Evidence
Manual testing was carried out through:
	Test Case
	Input
	Expected Output
	Result

	TC1
	“AB”
	Plates starting with AB
	Pass

	TC2
	“XYZ”
	Returns one plate XYZ789
	Pass

	TC3
	“!@#”
	Returns validation error or empty
	Pass

	TC4
	Register
	Plate marked unavailable
	Pass


If JUnit tests are implemented in the future, they should cover repository queries, controller endpoints, and edge case handling.

4. Conclusion
The application demonstrates a clear separation of client and server responsibilities. Spring Boot offers robust back-end support, while client-side scripts enable responsive UI. Node.js provides a viable alternative with real-time strengths and a simplified JavaScript stack. Together with AJAX, these technologies create an efficient, maintainable, and scalable vehicle plate management system.
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