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� Day 29 
of #30DayAndroidChallenge: 
Boosting Scalability with Modularization Ç

Hey Android Architects, ambitious developers, and
anyone who values the stability and quality of their code!

Has your Android codebase turned into a monolithic
monster where every change is a nightmare? In large and
complex projects, scalability is not just a word; it's a vital
necessity. Today, we delve into a solution that industry
giants use to tame complexity and build applications with
unparalleled performance: Modularization!

As an Android Architect, in large-scale, high-pressure
projects, I have repeatedly encountered challenges that
were simply unsolvable without Modularization. As a
codebase grows, monolithic applications quickly become a
massive "snowball" of dependencies. Long build times,
difficulty in understanding the code, challenging test writing,
dense dependencies, and cumbersome parallel development
are all problems inherent in a Monolithic App. Modularization
is a powerful solution to these issues and the backbone of
Scalable Architecture.
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In fields like Web3 and DeFi, where agile
development, high security, and parallel development
capabilities are required, modularization is no longer
an option, but a fundamental necessity for survival
and competition. This article will help you understand
the concept of Modularization from the perspective of
a system architect and learn implementation
strategies and best practices for modularization in
large and complex projects. The ultimate goal is to
empower you to design an efficient modular
architecture and maintain scalability and
maintainability over time.
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Deep Dive into Modules: 
Types and Applications in Android
Description:
In the Android ecosystem, using Gradle, modules are
structural units that allow you to divide your code,
resources, and application logic into separate sections. Each
module can be compiled, tested, and deployed
independently.

Library Modules:
Purpose: The most common type of module for
reusable code and shared resources. These modules
produce code that other modules can depend on.
Example: Data Layer (including Repositories,
DataSources, and data models), Domain Layer
(including Use Cases and Entities) – referencing
Clean Architecture articles (Day 22 and
AndroidArchitectures.pdf).
Why?: Isolates logic, facilitates reuse across
different parts or even in other projects.
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Feature Modules (Dynamic Modules):
Purpose: For specific, separate functionalities of the
application. They can be developed independently
and even downloaded and installed On-demand
(when needed by the user) as Android App Bundles
(AAB).
Example: Authentication module, Payments module,
Profile module.
Why?: Reduces initial app size, simplifies parallel
development by different teams, and enables
providing specific functionalities to specific users.
This is extremely useful for Web3 projects that might
have specialized and heavy functionalities (like an
NFT Gallery or Swap functionality).

Test Modules:
Purpose: Separate modules that contain only test
code and tools. This can include End-to-End tests,
custom testing utilities, or complex Mocks.
Why?: Separates test code from production code,
reduces Production Build size, and speeds up the
compilation of the main code. (Referencing Day 28:
Testing Strategies).
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App Modules:
Purpose: The main module that connects all other
modules and serves as the application's entry point.
Every Android project has at least one App Module.
Why?: This module is responsible for the final
Assembly of the application and managing overall
dependencies.
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Modularization Strategies: 
How to Divide Your Application?
Description:
Choosing the right strategy for dividing code into modules is
a critical architectural decision. There are various
approaches, each with its advantages and disadvantages:

Layer-based / Horizontal Modularization:
Description: You divide the code into separate
modules based on architectural layers (e.g., Data,
Domain, Presentation).
Advantages: Clear Separation of Concerns, high
testability for each layer.
Disadvantages: Can be Over-engineering for smaller
projects. In large projects with feature-centric teams,
parallel development of a single feature might require
collaboration across different layer modules.
Reference: This approach is highly consistent with
Clean Architecture (which we covered in
AndroidArchitectures.pdf and Day 22).

Esmaeeil Moradi
@esmaeeil-moradi700



Feature-based / Vertical Modularization:
Description: Each major functionality of the
application (e.g., Authentication, User Profile,
Product Catalog) resides in a separate module. Each
feature module can include its own internal layers
(Data, Domain, Presentation).

Advantages:
Easy Parallel Development: Different teams can
work independently on different features.
Reduced Build Time: A change in one feature
only recompiles that module and its dependent
modules.
On-demand Delivery Capability: Allows
delivering features separately (with Dynamic
Feature Modules).
Better Testability: Tests for a feature reside
within its own module.

Disadvantages: Managing shared dependencies and
inter-feature communication can become complex.

This approach is ideal for Web3, where Fast Iteration and
specialized teams work on specific functionalities (e.g.,
one team on NFTs, one team on Swaps).
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Hybrid Approach:
Description: The most common and effective
approach in real-world projects. Typically includes an
App module, one or more Core/Shared modules (e.g.,
UI components, Utils, Network – for sharing across all
features), and then feature modules for each main
functionality. Within each feature module, a Layer-
based structure can be used.
Why?: This approach offers the best of both worlds:
Clear Separation at a high level (features) and
Reusability for common components.
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Practical Modularization Implementation:
Best Practices and Tools
Implementing modularization is not just about dividing code;
it requires precise strategies for managing dependencies,
inter-module communication, and the overall project
structure.

Dependency Management in Modular Architecture:
api vs implementation in Gradle:

api: Indicates a dependency on Upstream
Modules and propagates its dependencies to
consuming modules. This is suitable for modules
that expose a Public API.
implementation: An internal dependency of a
module that is not propagated to consuming
modules. This improves Encapsulation and
reduces build times.
System Architect's Tip: Always use
implementation whenever possible to minimize
Compile-time Coupling.

Using Convention Plugins (buildSrc or Kotlin DSL):
For centralized management of dependencies,
versions, and Gradle configurations in multi-module
projects. This prevents Version Mismatch errors and
ensures Consistency.
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Reference to DI (Hilt/Dagger):
Dependency Injection Frameworks (like Hilt,
which we covered on Days 17 and 18) are
essential for managing dependencies in a
modular architecture. They help you create
healthy and manageable Dependency Graphs and
inject dependencies between modules in a
Decoupled manner.
Utilizing Subcomponents or Component
dependencies in Dagger/Hilt to connect
Dependency Graphs of different modules.
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Inter-Module Communication:
Using Interfaces/Contracts for Decoupled
communication: Modules should communicate
with each other through Abstractions (interfaces),
not through concrete implementations. This is a
key principle of Clean Architecture and
Dependency Inversion, as discussed in
AndroidArchitectures.pdf.
Navigation Component in Modular Architecture:

You can define separate Navigation Graphs
for each feature module and then Include
them in the main application's Main Navigation
Graph.
Deep Links are a powerful tool for navigating
between modules, especially for launching an
Activity/Fragment in another module without a
direct dependency on it. (Referencing Single
Activity Architecture.pdf where Deep Link
Handling was mentioned).

Events and Message Buses (with caution): For One-
to-Many communication between modules, Events or
Message Buses (like EventBus or SharedFlow/
StateFlow in Coroutines – referencing Day 21) can be
used, but must be employed cautiously to prevent
new Tight Coupling.
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Project Structure:
Monorepo: The best practice for organizing files
and modules in a large repository, where all
project code resides in a single repository.
Logical Organization: Create logical folders for
modules (e.g., features/, core/, shared/) for better
readability and management.

Build Time Considerations:
Modularization drastically reduces build times by
creating Independent Compilation Units. A
change in a small module only requires
recompilation of that module and its dependent
modules.
Leveraging Incremental Compilation in Gradle,
which naturally works better with modularization.
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Modularization Challenges and Solutions:
Lessons Learned from Real-World Projects
Modularization offers many benefits, but it's not without its
challenges. As an architect, you must be aware of these
obstacles and have solutions for them:

Initial Overhead:
Challenge: Initially, Gradle setup and module
organization can be time-consuming and complex.
Solution: Use project templates or Convention
Plugins. Employ automation tools (like Shell/Python
scripts) for creating new modules.

Managing Circular Dependencies:
Challenge: When Module A depends on B, and B
depends on A, a cycle is created that prevents
compilation and adds complexity.
Solution: Careful design of modules and
dependencies, using Interfaces (Abstraction) to
break cycles, and dependency analysis tools (like
Gradle Doctor).
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Module Boundaries Decision-Making:
Challenge: Determining which code belongs in which
module and where the boundaries lie can be difficult.
Solution: Apply Single Responsibility Principle and
Common Closure Principle. Conduct regular
architecture review meetings with the team for key
decisions. Remember that Feature-based is better
for large teams, and Layer-based for Core Logic.

Resource Management Issues (Shared Resources):
Challenge: Managing shared Strings, Drawables, and
Layouts across different modules can be complex.
Solution: Create a Shared Resources or UI module
that holds common resources and on which other
modules depend. Use Android Lint to identify Unused
Resources.

Testing in Modular Architecture:
Challenge: Integration testing between modules can
be complex.
Solution: (Referencing Day 28) Keep Unit tests within
each module. For Integration tests between modules,
use separate test modules or End-to-End tests.
Dependency Injection is also key here.
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Modularization and Fast Development Cycle
in Web3 and Fintech

Description: 
In fast-paced and competitive environments like Web3 and
Fintech, Fast Development Cycle and security are
paramount. Modularization helps you achieve these goals:

Increased Security (Vulnerability Isolation):
By dividing code into smaller modules, the Attack
Surface of each module is reduced.
If a security bug is identified in one module, it can be
patched with a quick Hotfix and with minimal impact
on the overall system.
This is critical for Web3 Smart Contracts where any
error can lead to asset loss.

Enabling On-demand Delivery (Reducing App Size):
With Dynamic Feature Modules, you can download
and install specific functionalities only when the user
needs them. This significantly reduces the initial app
size, a major advantage for users with limited
internet or storage space.
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Improved Team Scalability and Developer Experience:
Teams can work in parallel and independently on
different modules, reducing Merge Conflicts.
Each developer deals with a smaller subset of the
code, making it easier to understand and maintain.
Faster Build Times significantly enhance the
developer experience.

Faster Iteration and Time-to-Market:
In Web3, where technology is rapidly changing and
there's a need to deliver new functionalities quickly,
modularization enables Rapid Prototyping and
Deployment.
Teams can develop and test Features at high speed
and bring them to market.

How Modularization Facilitates CI/CD
(Mentioning Day 30):

Modularization provides a strong foundation for
Continuous Integration/Continuous Deployment. In a
modular system, CI/CD pipelines can build and test
only the modules that have changed, leading to much
faster and more efficient CI/CD processes. We will
explore this fully on Day 30.



Conclusion: 
Build a Scalable Future with Modularization!

Esmaeeil Moradi
@esmaeeil-moradi700

Modularization is a long-term, strategic investment in the
stability, scalability, and maintainability of your Android
application. It not only helps you tackle the challenges of
large projects but also provides a powerful infrastructure
for innovation and growth. In the world of Web3 and
Fintech, where speed and security are paramount,
modularization is an essential tool for survival and
success.
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As an Android Architect, I invite you to apply these
powerful strategies in your projects and join in
building applications that not only perform
flawlessly but are also ready for limitless growth.
This is a crucial step towards mastering large-scale
architectures.

Stay tuned for the final article of the
#30DayAndroidChallenge on Continuous
Integration/Continuous Deployment (CI/CD), where
the architecture and development puzzle will be
completed!
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Looking forward to your
insights and experiences!

Let’s elevate Android
development together.
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