
 

Model-View-Controller: MVC Through 
Back-End Frameworks 

Introduction 
MVC architecture is a widely used design pattern in web development. It is structured to 
separate a web application’s data (Model), user interface (View), and business logic 
(Controller), to organize web applications with a modular design. This separation helps to 
manage complexity, especially in large applications, and it enhances scalability, 
maintainability, and testability. Originally developed for desktop computing, MVC has been 
adopted in web development and since then, multiple web frameworks have been created 
that enforce the pattern. Early frameworks placed almost all the logic on the server and 
delivered entirely new webpages to the user when any interaction took place. Later 
frameworks have allowed MVC components to execute partially on the client, relying on 
AJAX to send and receive data from the server. 

The Model layer is responsible for the data and business logic of an application, managing 
the data and the rules for manipulating that data. In web applications, the Model is 
responsible for interacting with the database and handling the data retrieval and storage 
associated with database usage. The Model contains business rules, such as workflows, 
decision-making processes, and sequence of operations. In an e-commerce application, 
the Model would include rules for calculating discounts, managing inventory, and 
processing payments.  

 The View component is concerned with the presentation layer of the application. It is what 
the user sees on their screen, be it mobile or PC monitor. In web applications, the view is 
typically rendered into HTML from templates, often pieced together from multiple 
templates representing parts of the page and sent to the client’s browser.  

The Controller acts as an intermediary between the Model and the View. It takes input 
from the user, processes it (often with help from Model components), and returns the 
output to be displayed in the View. Basically, it controls the data flow into the Model and 
updates the View whenever the data changes, keeping the Views and the Model separate. 
This separation is shown in figure 3 as the user interacts with the view and the input makes 
its way to the database through first the Controller and then through the Model.  

 

 

 



 

 

 

CodeIgniter 3 Example  
CodeIgniter 3 is a light, easy-to-use, back-end framework with excellent documentation, 
making it an excellent choice for beginners to learn. It is important to note that CodeIgniter 
is an unopinionated framework, meaning that it provides the structure for MVC, but allows 
for significant freedom in how that structure is used. CodeIgniter does not enforce strict 
conventions or project structures but instead allows the developer to choose their 
preferred practices. However, for a developer that chooses to use them, CodeIgniter has 
folders that are explicitly labeled ‘views’, ‘models’, and ‘controllers. 

When the MVC architecture is held to in CodeIgniter, it can look like a traditional approach 
to the technique:  



 

1. Model: In CodeIgniter, the Model represents the data structure, usually interacting 
with the database. It contains functions that handle the retrieval, insertion, and 
updating of data in your database. The research found that Models in CodeIgniter 
are optional but are recommended for applications that interact with a database. It 
could be argued that they are mandatory for anyone who claims to follow the MVC 
architecture.  

2. View: Views in CodeIgniter are the components that handle the application's user 
interface. A View is typically a web page, but in CodeIgniter, it can also be a page 
fragment like a header or footer through the templating system built into the 
framework. The View is the part of the application that displays the data provided by 
the Model in a specific format. 

3. Controller: Controllers are the central part of the MVC architecture in CodeIgniter. 
They act as an intermediary between Models and Views, processing incoming 
requests, manipulating data through the Models, and rendering the final output to 
the Views. Essentially, controllers direct the flow of data in an application and 
decide what to do with each user request. 

When CodeIgniter's MVC architecture is fully taken advantage of, it facilitates a clear 
separation of concerns, making it easier to manage the different aspects of web 
application development: data handling (Model), user interface (View), and request 
handling (Controller). This separation allows for more organized code, easier maintenance, 
and the potential for more efficient development processes. 

Database Queries in an MVC Environment 
In an MVC (Model-View-Controller) environment, interacting with a database typically 
involves each component of the MVC architecture playing a specific role, ensuring a clear 
separation of concerns. Here's how database queries are generally handled within each 
MVC component: 

Model 

1. Representing Data: The Model in MVC represents the data and the business logic of 
the application. It's responsible for interacting with the database. This means that 
any logic related to data retrieval, insertion, update, or deletion is encapsulated in 
the model. 

2. Database Abstraction: Models often use an ORM (Object-Relational Mapping) layer 
or similar abstraction to interact with the database. This abstracts the actual 
database queries, allowing developers to work with data in terms of objects and 
their properties rather than direct SQL queries. 



 

3. Data Integrity and Validation: The model is also responsible for ensuring data 
integrity and validation. Before data is saved to or retrieved from the database, the 
model can enforce certain rules or constraints. 

View 

1. Displaying Data: The View is concerned with presenting data to the user. It doesn’t 
interact with the database directly. Instead, it displays data provided by the 
controller. 

2. Data Formatting: The view may format the data for presentation, but it does not 
manipulate or query the data itself. For example, it might format a date or number 
for display purposes. 

Controller 

1. Orchestrating Interactions: The Controller acts as the intermediary between the 
view and the model. It processes user input, interacts with the model, and decides 
which view to render. 

2. Initiating Database Queries: When a user performs an action that requires a 
database operation (like submitting a form to create a new record), the controller 
will interact with the model to perform these operations. 

3. Handling Responses: The controller will receive the data from the model (after the 
model has interacted with the database) and pass this data to the view. It's also 
responsible for handling situations like database errors or empty query results. 

Example Workflow 

1. User Action: A user interacts with the application (e.g., submitting a form to add a 
new item). 

2. Controller Receives Request: The controller captures this request and validates 
the user input. 

3. Model Interacts with Database: If the input is valid, the controller passes the data 
to the model, which then performs the necessary database operations (like an 
INSERT query). 

4. Model Returns Data: After the database operation, the model may return some 
data or status back to the controller (e.g., the new item's ID or a success message). 

5. View Updates: The controller then updates the view. If the operation was 
successful, it might redirect the user to a new page or update the current page to 
reflect the changes. 



 

6. Error Handling: In case of an error (like a database constraint violation), the 
controller would handle this, perhaps by sending an error message back to the view 
to be displayed to the user. 

In summary, in an MVC architecture, the Model is responsible for direct database 
interactions, the View is for presenting data, and the Controller manages the flow of data 
between the Model and View, handling user inputs and application logic. This separation 
helps in organizing code, making it more maintainable and scalable. 

Retrieving Data from an API 
In an MVC (Model-View-Controller) environment, retrieving data from an API and integrating 
it into the application involves several steps that align with the MVC architecture. Here's an 
overview of how each component of MVC plays a role in this process: 

Model 

1. Define Data Structures: The Model represents the data structure of your 
application. When retrieving data from an API, you would typically define models 
that reflect the structure of the data you expect to receive from the API. 

2. API Integration: In many MVC frameworks, the model is also responsible for 
handling the logic for data retrieval. This means you would write methods within 
your model classes that make HTTP requests to the API (using XMLHttpRequest, 
fetch, or other HTTP clients) and process the response. 

3. Data Transformation: Once the data is retrieved from the API, it may need to be 
transformed or adapted to fit the model's structure in your application. This step is 
crucial for ensuring that the rest of the application can interact with the data 
consistently. 

View 

1. Displaying Data: The View is responsible for presenting data to the user. Once the 
data is retrieved and processed by the model, it's sent to the view. 

2. Dynamic Updates: In some cases, especially when dealing with asynchronous API 
calls, the view might need to handle dynamic updates. For instance, it might initially 
display a loading indicator, and then render the data once it's available. 

Controller 

1. Orchestrating the Process: The Controller acts as an intermediary between the 
model and the view. It's responsible for handling user input, communicating with 
the model to retrieve data, and sending the data to the view. 



 

2. Handling Responses: In the context of an API call, the controller might trigger the 
API request, handle any errors or responses, and decide what should be displayed 
in the view based on the data received from the model. 

3. Updating the View: After processing the data, the controller updates the view. It 
can also decide to render different views based on the success or failure of the API 
call. 

Example Flow 

1. User Interaction: The user interacts with the interface, triggering an event (like 
clicking a button). 

2. Controller Receives Request: This event is captured by the controller, which then 
makes a request to the model to fetch data from the API. 

3. Model Fetches Data: The model makes an API call, processes the data, and sends 
it back to the controller. 

4. View is Updated: The controller takes this data and updates the view accordingly, 
displaying the new data to the user. 

5. Error Handling: If there are any errors (e.g., the API is down), the controller decides 
how to handle these, often by updating the view with an error message. 

This process showcases the separation of concerns that MVC promotes, with each 
component handling its specific aspect of the application, leading to more maintainable 
and scalable code. 

Comparative Analysis of MVC Frameworks 
Numerous backend frameworks are based on the MVC architecture. Some of the most 
popular include Laravel (PHP), Django (Python), Ruby on Rails (Ruby), Express.js (Node.js), 
and ASP.NET MVC (C#). Each framework is designed for different use cases and developer 
preferences.  

Laravel is praised for its clean, expressive syntax, making code more readable and 
manageable. Laravel comes with many built-in tools, making tasks such as queue 
management, job scheduling, and event broadcasting easier for developers. Despite its 
many benefits, Laravel can be excessive for smaller, simpler projects. Its comprehensive 
nature and the range of functionalities it offers can lead to unnecessary complexity in 
projects that require a more straightforward approach.  

Laravel, as a PHP framework, is considered an opinionated framework that adheres to the 
Model-View-Controller (MVC) architectural pattern. Laravel’s MVC architecture helps in 
organizing code in a logical and manageable way. It clearly separates the data layer 



 

(Model), presentation layer (View), and application logic (Controller), making the 
development process more structured and maintainable.  

Django Is known for its ORM, admin panel, and security features. It's highly scalable and 
suitable for projects that require a structured framework. Django has so many built-in 
features that are essential for web development that it is referred to as having a “batteries-
included” approach. However, some developers also describe it as too rigid for their liking.  

While Django is considered an opinionated framework, it uses a slightly different MVT 
(Model-View-Template) architecture. Several websites claim that this “supports” MVC, but 
the primary difference is that Django handles the Controller portion itself, leaving the 
developer with the template. The template is an HTML file mixed with Django Template 
Language (DTL). The developer provides the Model and the View, and the template then 
maps it to a URL and Django “does the magic” to serve it to the user.  

Ruby on Rails emphasizes convention over configuration, making it easy to use for 
beginners. It’s ideal for rapid application development. If you adhere to Rails’ conventions, 
you will write less configuration code as the framework will automatically handle many of 
those lower-level details for you. The drawback is that a new user must learn these 
conventions and the approach can limit flexibility.  

Ruby on Rails implements the MVC architecture in a straightforward and convention-driven 
manner. The opinionated framework's emphasis on convention over configuration also 
means that a lot of the MVC behavior is pre-defined, allowing developers to get up and 
running with functional applications quickly, without needing to make numerous 
configuration decisions. 

Express.js is a minimalist and flexible Node.js framework, known for its speed and the 
freedom it provides to developers. The minimalist approach is both a strength (for its 
flexibility) and a weakness (due to lack of structure) for Express.js. Simply put, Express.js 
can support MVC, but, as an unopinionated framework, it is left completely up to the 
developer.  

ASP.NET is a subset of Microsoft’s .NET platform used for web application development. 
ASP.NET MVC is an extension of ASP.NET that provides a more structured and pattern-
based way of building web applications by implementing the MVC design pattern. ASP.NET 
MVC is integrated with the .NET platform, it’s excellent for developing enterprise-level 
applications and offers high performance, however, that strength also makes it less 
approachable for those outside the Microsoft ecosystem.  

Obviously, ASP.NET MVC is an MVC-driven framework, with MVC being in the extension 
name. One of the core advantages of ASP.NET MVC is its clean separation of concerns. 
Models, Views, and Controllers have distinct roles, making the application more 
manageable, modular, and testable. 



 

Conclusion 
The Model-View-Controller (MVC) architecture has been a game-changer in the realm of 
software development, particularly in web applications. Its significance lies in its ability to 
separate concerns - dividing the application into three interconnected components. This 
separation not only simplifies the development process but also enhances the scalability, 
maintainability, and testability of applications. 

Reflecting on the evolution of MVC, it’s evident that this architectural pattern has 
significantly evolved to meet the growing complexities of modern web applications. 
Originally conceived for desktop computing, MVC has seamlessly transitioned into the web 
development domain, proving its adaptability and resilience. 

The future of MVC appears promising and is likely to continue evolving with technological 
advancements. The increasing complexity of web applications demands architectures that 
can handle intricate user interfaces and data-intensive processes. MVC, with its clear 
separation of concerns, is well-equipped to meet these challenges. 

However, the landscape of web development is constantly changing, with new paradigms 
and architectures emerging. The rise of serverless architectures, microservices, and new 
front-end frameworks may redefine or even challenge the traditional MVC model. 
Nevertheless, the core principles of MVC—separation of concerns, modularity, and 
maintainability—are timeless and will continue to influence software architecture in 
various forms. 

In conclusion, MVC has been a cornerstone in the development of modern web 
applications, and its principles will likely continue to shape and inspire future software 
architectural patterns. The adaptability and efficiency it brings to software development 
make it a valuable and enduring paradigm in the tech industry. 

 

 


