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ABSTRACT

The evolution of software architecture has seen the adoption of patterns that enhance maintainability, scalability, and
testability. Two prominent paradigms in this evolution are the Model-View-ViewModel (MVVM) and Clean Architecture. This
paper delves into the intricacies of combining these two architectures to build robust applications, particularly in the context
of Android development. It aims to provide a comprehensive overview of both architectures, explore their synergy, and offer
practical insights into their implementation.
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1. Introduction the software into layers, with each layer having a specific

In the realm of software development, choosing the right responsibility.

architectural pattern is crucial for building applications that are  1.2. Motivation
not only functional but also maintainable and scalable. MVVM

and Clean Architecture are two such patterns that have gained theory and practice, offering developers a structured approach

w1d§spread adoption. This paper will explore hoyv .the.se. tWo 4o implementing a hybrid architecture that combines the best of
architectures can be combined to leverage their individual .
MVVM and Clean Architecture.

strengths, providing a detailed guide for developers aiming to

The motivation behind this paper is to bridge the gap between

implement this hybrid architecture. 2. Understanding MVVM
1.1. Background Is Doto Seurce
*  MVVM: Originating from Microsoft, MVVM is designed ’ F(AY;LT;@U .—-‘ ViewModel r.—> GLoman > | pwa :‘
to provide a clear separation between the Ul and business - | 7 18 oa
logic. This separation facilitates unit testing and enhances P .

code maintainability.

e Clean Architecture: Proposed by Robert C. Martin, . ' . '
Clean Architecture emphasizes the separation of concerns, MVVM (Model-View-ViewModel) is an architectural pattern

making the codebase easier to manage and scale. It divides ~that facilitates a separation of concerns within an application. It
divides the application into three main components:

2.1. Definition and principles
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1. Model: Represents the data and business logic.
View: Represents the Ul components.

3. ViewModel: Acts as a bridge between the Model and the
View, handling the presentation logic.

2.2. Benefits of MVVM

*  Separation of Concerns: MVVM clearly separates the UL
from the business logic, making the code more modular and
easier to manage.

* Testability: The ViewModel, which contains the
presentation logic, can be easily unit tested without relying
on the UL

e Data Binding: MVVM leverages data binding to
automatically synchronize the Ul with the underlying data
model.

2.3. Challenges of MVVM

* Complexity: For simpler applications, the overhead
introduced by MVVM can be overkill.
* Learning Curve: Developers need to understand the

intricacies of data binding and the interaction between the
View and ViewModel.

2.4. Implementation details

In an MV VM architecture, the ViewModel is responsible for
preparing the data for the View by interacting with the Model.
The View binds to properties in the ViewModel, allowing it to
automatically update in response to changes in the data. Here’s
a typical flow:

e User Interaction: The user interacts with the View.

* ViewModel Update: The ViewModel responds to the
interaction by updating the data.

e Model Interaction: The ViewModel interacts with the
Model to fetch or update data.

e Ul Update: Data binding ensures that changes in the
ViewModel are reflected in the View.

3. Understanding Clean Architecture
3.1. Definition and principles

Clean Architecture is an approach to software design that
emphasizes the separation of concerns through the use of layers.
Each layer has a specific responsibility and is isolated from the
others. The primary layers in Clean Architecture are:

* Entities: Represent the core business logic and rules.

e Use Cases: Contain the application-specific business rules.

* Interface Adapters: Convert data from the format most
convenient for the use cases and entities to the format most
convenient for external agencies such as databases and the
UL

e Frameworks and Drivers: Contain the Ul, database, web
frameworks, etc.

3.2. Benefits of clean architecture

*  Maintainability: The separation of concerns makes the
codebase easier to maintain and modify.

e Scalability: The modular nature of Clean Architecture
allows for easy scaling of applications.

* Testability: Each layer can be tested independently,
improving the overall test coverage.
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3.3. Challenges of clean architecture

e Complexity: Implementing Clean Architecture
introduce complexity, particularly in smaller projects.

can

*  Overhead: The additional layers can lead to more boilerplate
code and an increase in the initial setup time.

3.4. Implementation Details

In Clean Architecture, each layer is isolated from the others
through the use of interfaces. This ensures that changes in one
layer do not affect the others, promoting a more stable and
maintainable codebase. Here’s how the layers typically interact:

e Ul Layer: Receives input from the user and passes it to the
Use Case layer.

e Use Case Layer: Contains the business logic and interacts
with the Entity layer.

Entity Layer: Contains the core business rules and entities.

e Data Layer: Handles data persistence and retrieval, often
interacting with external systems such as databases or APIs.

4. Combining MVVM and Clean Architecture
4.1. Synergy between MVVM and Clean Architecture

Combining MVVM and Clean Architecture allows
developers to leverage the strengths of both patterns. MVVM
provides a clear separation of concerns between the Ul and
the business logic, while Clean Architecture ensures a well-
structured and maintainable codebase.

4.2. Architectural overview

In the combined architecture, the ViewModel from MVVM
acts as the Interface Adapter in Clean Architecture. This allows
the ViewModel to handle the presentation logic while interacting
with the Use Case layer for business logic and the Entity layer
for core business rules.

4.3. Benefits of the combined architecture

* Enhanced Separation of Concerns: The combination
provides a clear separation between the UI, presentation
logic, business logic, and data layers.

* Improved Testability: Each layer can be tested
independently, leading to higher test coverage and more
reliable code.

e Scalability and Maintainability: The modular nature
of the combined architecture makes it easier to scale and
maintain the application.

4.4. Implementation guidelines
* ViewModel: Acts as the Interface Adapter, handling the
presentation logic and interacting with the Use Case layer.

*  Use Cases: Contain the application-specific business logic
and interact with the Entity layer.

* Entities: Represent the core business rules and entities.

* Data Layer: Handles data persistence and retrieval.

4.5. Practical example

*  Consider an Android application for managing tasks. The
combined architecture can be implemented as follows:

* ViewModel: Handles user input and updates the UL It
interacts with the Use Case layer to fetch or update tasks.

*  Use Cases: Contain the business logic for managing tasks,
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such as adding, deleting, and updating tasks.

» Entities: Represent the task objects and their associated
business rules.

* Data Layer: Manages the persistence of tasks, interacting
with a database or remote API.

5. Implementation Case Study
5.1. Project Overview

This section will provide a detailed case study of
implementing the combined MVVM and Clean Architecture in
an Android application. The project will involve building a task
management application with features such as adding, updating,
deleting, and viewing tasks.

5.2. Requirements

* Add Task: Users can add new tasks with details such as
title, description, and due date.

*  Update Task: Users can update existing tasks.

*  Delete Task: Users can delete tasks.

*  View Tasks: Users can view a list of tasks.

5.3. Architectural Design

The architectural design will follow the combined MVVM
and Clean Architecture pattern, with each layer handling specific
responsibilities.

5.4. Implementation Details
* ViewModel: Handles the presentation logic and interacts
with the Use Case layer.

* Use Cases: Implement the business logic for adding,
updating, deleting, and viewing tasks.

* Entities: Represent the task objects and their associated
business rules.

e Data Layer: Manages data persistence, interacting with a
local database or remote API.

5.5. Benefits and Drawbacks
Benefits

e Separation of Concerns: The clear separation between
the U, presentation logic, business logic, and data layers
improves maintainability and scalability.

»  Testability: Each layer can be tested independently, leading
to higher test coverage and more reliable code.

e Scalability: The modular nature of the combined
architecture allows for easy scaling of the application.

Drawbacks

e Complexity: Implementing the combined architecture can
introduce complexity, particularly for smaller projects.

*  Overhead: The additional layers can lead to more boilerplate
code and an increase in the initial setup time.

6. Conclusion

Combining MVVM and Clean Architecture provides a
robust framework for building maintainable, scalable, and
testable applications. While the initial setup and complexity may
be higher, the long-term benefits in terms of maintainability,
scalability, and testability make it a worthwhile investment.
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This paper has provided a comprehensive overview of both
architectures, explored their synergy, and offered practical
insights into their implementation, serving as a valuable resource
for developers looking to implement this hybrid architecture.
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