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Compare and Contrast Client-Side and Server-Side Scripting
Scripting is an important part of web development. There are two types of scripting: client-side scripting and server-side scripting. Client-side scripting refers to code that runs directly in the user's browser, with JavaScript being a common language that is used for it. Browsers such as Chrome, Firefox, and Safari have built-in JavaScript engines, such as Firefox’s SpiderMonkey, that can interpret and execute its code. The point of client-side scripting is to improve interactivity and responsiveness, done by fetching data from a web server and then executing it locally in the browser, which gives immediate feedback for the user. In addition, things such as form validation are usually done client-side, where the JavaScript can check user input before it is sent to the server [1]. This is an advantage since it ensures that important data such as an email address or a phone number is written in the correct format to process them. An example

$(functin () {
      $.ajaxSetup({ cache: false });
      $("#email").on('click', ValidateEmail);
    });
	
    ValidateEmail = (e) => {
      e.preventDefault(); // prevent default button behavior

      const email = $("#email").val();
      const emailPattern = /^[^\s@]+@[^\s@]+\.[^\s@]+$/; // basic email regex

      if (!emailPattern.test(email)) {
        alert("Please enter a valid email address.");
        return false;
      }

      alert("Form submitted successfully with email: " + email);
      return true;
    }


Above is an example of JavaScript code that shows client-side validation where the input email is taken then tested if it fits the regex, if its successful then it will be sent to the server.

On the other hand, server-side scripting executes code on the server and then results will be sent to the browser. The languages that are associated with server-side scripting are PHP, Java, Node.js and others. Some of the objectives in server-side scripting are having the business logic and secure access to data stored in database [2]. 

// query to mark a licence plate as purchased
@Transactional
@Modifying
@Query("update LicencePlate lp set lp.purchased = true where lp.licenceid = :id")
int markAsPurchased(@Param("id") Long id);

above is an example of a server-side method that shows some of the business logic and data access. In the example, it connects to the database and updates a licence plate record to mark it as purchased. This logic is executed on the server, while only the result is given to the client-side.

Node.js Framework
Node.js is an open-source server-side runtime environment built on Google’s V8 engine by Ryan Dahl, and it executes JavaScript code outside of the browser. Since JavaScript is a language that’s used regularly in the front end, Node enables developers to also use it for the back end making it so only one language is used across the development process. This can be seen as an advantage, because it reduces the amount of language a developer has to learn in order to start working and collaborating on a project [3].
In addition, there are many benefits that come with using Node.js, such as its ability to scale and its speed. Unlike traditional multi-thread models, Node.js can handle thousands of simultaneous connections without needing to create new threads for each request. This is why Node.js is used in real-time applications such as messaging and live-streaming services. Furthermore, Node.js can use npm, which is also an advantage because it contains a large number of libraries that can be used for many different tasks [4].


However, Node.js isn’t perfect and comes with several drawbacks. For example, while its single-threaded model is efficient for I/O operations, it becomes less effective for CPU-intensive tasks. This is because an intensive CPU task can monopolise the event loop, slowing down the entire application. Moreover, Node.js isn’t simple, due to things like nested asynchronous functions, it becomes quite complex to develop and maintain. These maintenance challenges end up contributing to one of Node.js’s main drawbacks: its difficulty for new developers to learn it. Due to advanced JavaScript concepts such as callbacks, promises and asynchronous functions, new developers can struggle to learn and work with Node.js. The asynchronous programming style can also be confusing due to its disorganised style, which leads to a harder to read code and a harder to maintain application. Finally, while npm offers a vast range of libraries, due to it being open-source, many of the libraries are poorly documented and rely on developer knowledge to understand and utilise, which further adds to the learning curve [5].

In summary, Node.js is a powerful tool for building fast and scalable applications due to its many advantages, such as speed, scalability, and its ability to use JavaScript for both front-end and back-end development. However, it is difficult to understand and utilise for new developers, due to its complex asynchronous programming model, advanced concepts and inconsistently documented open-source libraries.

User Manual
To run the application, both the back end and front end must be started separately. The back-end is a Spring application, using a java IDE such as IntelliJ, go to the LicencePlateDbApplication.java class and run it. This will spin up the server on the URL http://localhost:8080.
The front-end is using Express.js to serve the webpages. You can open the folder in an IDE such as Visual Studio Code, open a terminal and make sure it is directed to the LicencePlateFrontEnd folder and then run the command npm run start. This will start the front-end on the URL http://localhost:3000/. Once that is successful, open a browser and enter the http://localhost:3000 URL which will automatically navigate to http://localhost:3000/welcome. 
The welcome page provides two links, one for the Licence Plate Manager and the other for Licence Plate Browser pages. The license Plate Manager allows users to input a licence plate string, set a price, and a checkbox that specified whether a plate has already been purchased. On licence plate submission, the from uses front-end validation to check if a plate string follows the DVLA format and if the plate already exists, if both operations are successful then it will send the data to the back-end which has its own validation layer as well. The Licence Plate Browser page displays and allows users to search through all the license plates in the database and appends next to them a button labelled purchased, which when clicked purchases the licence plate attached to it.

Overview of Code Design
The application uses jQuery on the front-end and Java Spring Boot for the back-end. The front-end logic and pages are served through an Express.js server running on port 3000. It serves static HTML pages, which also include forms and buttons.
The back-end is a Spring Boot RESTful Api, it uses the LicencePlate entity to represent the licence plates stored in the database. The class includes the back-end validation to ensure that the plates being added match the DVLA licence plate format. The repository interface, LicencePlateRepository, handles the data operations such as queries to search licence plates using a plate string or marking a licence plate as purchased.
The front-end and back-end work together using AJAX requests. For example, when creating a new licence plate, a JSON POST request is being sent.
Interesting Code Features
One of the more interesting things about this application is how the plate validation is implemented on both the client and server sides. In the front-end JavaScript file createlicence.js, a regular expression is used to check that the plate follows the DVLA format before it is submitted to the server. In the file, there is regex  /^[A-Z]{2}[0-9]{2}[A-Z]{3}$/ which is used to validate the input. While on the server-side, the @pattern annotation on the plate string field in the LicencePlate entity ensures that the DVLA format is being followed.
Another important feature in the application is how AJAX is used for the searching ability in the Browser page. In the readLicence.js file, there is a function that sends an asynchronous GET request to the back-end search endpoint. It is then used to update the result on the page for the user when he clicks the search button.
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