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1 Introduction
This is a report that discusses the differences between client and server side
code, as well as investigates the node.js framework and critically analyses the
advantages and disadvantages of node.js. The report also has a discussion
documenting the REST Web Service frontend and backend with screenshots.

2 client side scripting
Client-side scripting is when a web browser uses JavaScript to execute code
and offers interactivity between the client and webserver by running under
an asynchronous model. Each component on the User Interface (UI) i.e. a
button will use an event handler that can be executed immediately within the
background while the user continues using the website. The client uses JavaScript
to communicate with the Document Object Model (DOM) through API calls
to allow components located inside the DOM object to reload the page without
refreshing. An example would be clicking a button to submit a contact form;
this would result in a response message from the server stating that it has been
successfully processed without the need of reloading the page [1].

3 Client and Server-side scripting - compare and
contrast

Client side and server-side scripting are both web components that deliver a
dynamic and interactive experience to the user through the web browser, however
both have their differences.

There are several similarities between client and server-side scripting. Server-side
scripting refers to a HTTP request being sent to the web server to fetch data
from the database, before receiving the data and displaying the information to
the client’s web browser using HTML. In contrast, client side allows full control
in managing and rendering content through the web browser using HTML, CSS
and JavaScript to render all the content without requiring the need to reload the
page excluding the need of a web server. Both the client and server can process
and format data, but in different ways. The client uses Asynchronous JavaScript
and XML (AJAX) to request data from the web server, then rendering the
JavaScript Object Notation (JSON) response in the background and generating
the HTML directly in the web browser without requiring the page to be updated.

On the other hand, server handling offers data to be processed entirely before
responding back to the client, which increases performance and handling, allowing
the client to perform quick operations and load quicker. A downside of server side
would entail the client side needing to reload the page to update the contents
of the webpage. The client is superior as it be responsive in responding to
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user actions, by dynamically using AJAX and locally generating content on the
browser, meanwhile the server can entail in slower timing, due to requiring the
page to be reloaded and updated to and from the web server. The complexity
can entail the client becoming more difficult to develop due to creating AJAX
functions for every component on the page, differing to the server which handles
all the business logic through a RESTful API such as Django, Node.js [2].

Mesbah and Deursen state that when a web browser requires unprocessed data
to update parts of the user interface, the client can make server calls to specific
structured backend services that can respond with the information [3]. Meanwhile
Kimak and Ellman highlights that when a client uses local storage to save data
from a website, it uses IndexedDB. This is held on the users web browser.
However, this does come with a major constraint, that being that different
web browsers can impact how well the database performs for user’s i.e. Google
Chrome. Microsoft Edge, Firefox and Safari [4].

In contrast, Mesbah and Deursen describe server side as offering exhaustive
database access directly. The term outlined by Mesbah and Deursen state that
the server can handle operations such as the application being updated i.e.
submitting a form, logging into the website and client actions such as fetching
data through pressing buttons. The server has the ability to access to any
resource such as a web service and database to allow the server to carry out the
necessary actions to complete the request [3]. Having a server that can utilise
SQL to process database operations, allows the server to handle the heavy lifting
and performance.

The client side must use HTTP to be able to communicate with the web service,
as the client is not permitted to access the database server or business logic.
Delta connectors are used instead, which are essentially a light way of interacting
with the web server by sending requests and response from and to the client.
The only limitation of using Delta connectors, is that it must follow exactly what
the web server states due to the constraints set in the Application Programming
Interface (API) [3].

The core distinction between client side and server side is where the data is kept
to be processed, locally or via a server. Traditionally websites have relied on
using databases via server-side scripting, as they take the load off the client
and servers use enterprise database platforms which support SQL in managing
complex queries. Despite this, client side is limited to using the database stored
within the web browser and operates differently based on the web browser chosen
i.e. Google Chrome and Firefox. The data is stored in key and value pairs and
therefore does not use SQL to query complex operations due to the way it is
storing data [4].
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4 Critically evaluating the benefits and drawbacks
of the Node.JS framework

4.1 What is Node.js
Node.js is a run time environment that runs JavaScript outside the browser,
specifically for building backend applications as oppose for the front end. It
was created to build scalable and fast web applications. Built on Chrome’s
V8 engine, Node.js offers translating JavaScript to machine code to let the
computer understand it and is a cross-platform language, where it can be used
on Windows, Linux, MacOS etc. Thanks to its non-blocking input/output and
event-driven architecture, software developers can help build applications that
handle extensive quantities of data across various devices through live updates.
Node.js enhances productivity as it is created in a way to handle many users
simultaneously without slowing down. This makes it a tailored approach for
modern web applications [5].

4.2 Benefits and drawbacks of Node.js
An advantage of Node.js is that as a developer, you only require to learn and
understand one language: JavaScript, to develop the front and backend of an
application. This significantly reduces the requirement of learning multiple
languages and switching between tools to create full stack applications. The
author suggests that this creates an advantage to inexperienced developers such
as juniors. While this does optimise the software cycle, it can introduce lack of
flexibility in using other language’s for the backend [6].

A drawback is that novice users can find Node.js difficult due understanding
topics in JavaScript such as asynchronous and call back functions. These topics
can be complex and complicated to new developers. Ultimately this can reduce
time spent on development and increase software bugs if the developer is not
using industry concepts in projects [6].

An additional advantage of using Node.js over other languages is that Node.js
can handle multiple tasks at the same time without waiting for the server to
finish the previous task using asynchronous. Thus, making it non-blocking and
effective through single threading. However, with PHP the server handles one
request per a thread. This can quickly introduce overhead in memory and
computational power, resulting in less efficiency. This indicates that Node.js is
the preferred choice [6].

A further drawback is that, when a program overloads the event loop with
asynchronous calls that are running simultaneously which rely heavily on a
computers Central Processing Unit (CPU), can hinder optimal performance.
Therefore, it is crucial that thorough planning by developers becomes imperative.
This mitigates problems such as “callback hell” where asynchronous code is
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deeply nested together, which can impair readability and introduce error prone
debugging. As a result of these limitations, Node.js is not ideal for applications
that demand high performance computing power or handling complex logic [6].

5 Documentation

5.1 Ajax documentation
The client side uses Ajax for updating content when the user clicks a button for
retrieving data and sending post requests without reloading the page.

The code in figure 1 is a function that works by getting the id of the button and
points it to a function call to get all the available plates as well as purchasing
plate button request. The figure 2 is the function which is a GET request to
the available plate REST endpoint and calls the GotAllAvailablePlatesResult
function on success, otherwise displays an error alert if it fails. This function
is a HTTP request that presents the table, which uses Bootstrap and appends
each field such as id, plate, availability and price with a purchase button on each
row as shown in figure 3.

This code in figure 4 is when the user clicks the button to purchase plates, sending
a GET request and returning the data in JSON format. The figure 5 presents
the table using Bootstrap for the purchased plates and adds functionality for
adding a new plate for the admin, which uses the postNewLicensePlateData()
function call.

This figure 6 is a post request to handle the form submission from the admin, it
gets the input field (price and plate), validates the plate using Regex, customised
to match DVLA format with a twist of using hyphens instead of spaces, validates
the price between 50 to 1000 inclusive, displays an error if it fails and sends a
post request on success. This is the second part of the admin form validation,
figure 7, it creates the data object and submits the new license plate to the
server to the API call after validating all the information.

The figure 8, clears the input for the textboxes, after submitting the data to the
server and reloads the available plates table. The postPurchasePlateButtonRe-
quest() function sends a POST request by the vehicle plate ID. If successful, an
alert will appear. It will also check if the vehicle plate is already purchased. It
will also handle server errors such as HTTP 400/500.

This function figure 9, sets up the search button handler, gets the search input
and makes a call with it, but if the user does not enter any text to search, it will
show all available plates. It will then make a request to the endpoint.
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This figure 10 is for searching purchased plates functionality and button handler.
It is very similar to the search functionality for license plate, except for purchasing.
It is a GET request to the purchase endpoint and then returns the data and
displays it.

5.2 User manual
To install my REST Web Service application. This is what you should see when
it loads figure 11

Steps:

1. Git clone the repo: https://github.com/2420753/RestWebServiceAssignment

2. Run docker-compose up in the terminal

3. Use ideally a private / incognito tab to remove any cache by visiting
http://localhost:8080

4. To stop the application, use docker-compose down

5.3 Overview of the design
• Frontend: It is written in HTML with Ajax to validate front end compo-

nents and reload page without refreshing browser. I also use Bootstrap for
tables and buttons and jQuery script.

• Backend: Spring boot using the REST API with ORM in Hibernate,
utilising JPA queries and custom queries for the SQL database.

• Database: Uses PostgreSQL to store three tables, customer, license plate
and purchase.

• Docker: This holds settings for running docker, database, spring boot
application to deploy with one command.

• Controller layer: This handles the HTTP Get and Post mapping for the
end points. I have two, one for license plate and the other is a purchase
controller.

• DTO: Handles security issues; by not including any sensitive data so I
can use it to display data to the front end, rather than using the entity
class which includes all fields.

• Entity: Sets all the fields for each of the classes, along with a default
constructor and one for the class that sets all the values to the field for
the object. It also handles the entity relationships mappings for foreign
keys in other tables. Also uses fetchtype.LAZY to only get data when it is
needed.
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• Repository: This provides access to CRUD methods from the server to
database.

• Service layer: Handles the business logic and methods such as getting
all the available plates.

5.4 Discussion of the impressive parts of my application
One of the coolest parts of building my Spring Boot REST web service was
seeing the data load on the front-end using AJAX without needing to refresh the
page. Which felt modern. I also really enjoyed implementing front end validation
with AJAX. Getting instant feedback when something was wrong with the input
was super satisfying to see in action.

I used Regex to create a custom pattern for the DVLA vehicle plates, but with a
twist. I replaced the usual spaces with hyphens. The format I went with was one
to three letters, followed by one to two letters, and then one to four numbers,
all separated by hyphens. I also set a max length and made sure users could
only type in that specific format. When the user types a plate in lowercase, it
will automatically convert to uppercase. Another part I liked was the transition
of plates from the "available" table to the "purchased" table it made the whole
process feel more real and complete. I added validation to the admin form too,
so if someone tries to add a plate that already exists in either table, it throws
an error.

I also added partial search functionality for both available and purchased
plates, which means you can type part of a plate and still get results. And just
to be extra safe, I included server side validation as well, so even if someone
somehow bypasses the front end checks, the backend still catches it. That extra
layer of protection felt like a solid win.

Figure 1: Button functionality for available plates button
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Figure 2: Function for GET request of all available plates

Figure 3: Displays the data in a table for the frontend using bootstrap

Figure 4: Purchase plate functionality with button handler
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Figure 5: Displaying the purchased plates table

Figure 6: Validation of admin form for vehicle plate and price
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Figure 7: Functionality for the validation of the admin form

Figure 8: Functionality for purchasing plate post request
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Figure 9: Search button functionality and button handler

Figure 10: Functionality for searching purchased plates

Figure 11: User interface for my REST Spring boot application
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