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Hello! I'm Esmaeeil Moradi, a Senior Android Architect with over 10
years of hands-on experience in Android development (including
AOSP), Kotlin, and expertise in the Web3 domain. Today, I’m
diving deep into one of the core pillars of Clean Code and
Scalable architecture in Android: Dependency Injection (DI),
focusing on Dagger and Hilt. These concepts are essential for
building applications that are highly maintainable, testable, and
scalable. These answers are not only useful for preparing for
high-level technical interviews but also offer practical insights for
building real-world applications.
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Junior Level Questions
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What is Dependency Injection and why is it important?

Dependency Injection (DI) is a software design pattern
where the dependencies of an object are provided to it from
the outside, rather than the object creating or locating them
itself. Simply put, instead of an object saying, "I need this
thing, and I'll create it myself," it says, "I need this thing;
please give it to me."

Simple Example without DI: Let's say we have a Car class
that needs an Engine:
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In this example, Car is directly dependent on Engine and
creates it itself. This is a hard-coupled dependency.



In this case, Car still depends on Engine, but it doesn't
create it itself. The Engine is "injected" into Car from the
outside.
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Example with DI (Constructor Injection):



Why is DI important?
1.Reduced Coupling:

Without DI: Components are tightly coupled. A change in a
dependency (e.g., changing the Engine type to
ElectricEngine) requires changes in the class that uses it
(Car).
With DI: Components are loosely coupled. Car only
depends on the Engine interface (or, generally, the
Engine's capabilities), not a specific implementation. This
allows swapping an implementation (e.g., replacing
GasolineEngine with ElectricEngine) without modifying
Car.

2. Increased Testability:
Without DI: Testing Car is difficult because it creates a real
Engine. To test Car, we'd have to set up the real Engine as
well.
With DI: We can inject a Mock or Fake Engine (a test
implementation) into Car. This allows us to test Car in
isolation, without worrying about Engine's internal logic.
This is crucial for Unit Tests.

3.Reusability:
A class whose dependencies are injected is less reliant on
its environment and can be used in various scenarios (with
different dependencies).

4.Cleaner & More Maintainable Code:
The role of each class becomes clearer: "This class takes
these dependencies and performs this work." The
responsibility of creating dependencies is delegated to the
DI framework.

In summary, DI helps us write more modular, testable, and flexible
code.
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Explain the basic setup of Hilt in an Android application.

Hilt is a dependency injection library built on top of Dagger,
designed to simplify Dagger usage in Android applications
significantly. Hilt automatically generates Dagger
components and scopes for standard Android classes like
Activities, Fragments, Services, BroadcastReceivers, and
ViewModels.

Basic Hilt Setup Steps:
Add Dependencies to Gradle: First, you need to add
Hilt to your project-level build.gradle.kts (or
build.gradle) and app-level build.gradle.kts (or
build.gradle).project/build.gradle.kts (or build.gradle):
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app/build.gradle.kts (or build.gradle):
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After adding, sync your project.



Create an Application Class and Annotate with
@HiltAndroidApp: 

You must create an Application class or use an existing one
and annotate it with @HiltAndroidApp. This enables Hilt's
code generation.
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Note: You must declare this class in your
AndroidManifest.xml file:



Inject Dependencies into Android Classes: 
To inject dependencies into Activities, Fragments, Services,
and BroadcastReceivers, you must annotate them with
@AndroidEntryPoint. Then, you can use @Inject for field
injection or constructor injection.
Example in an Activity:
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Example in a ViewModel: 
For ViewModels, use @HiltViewModel and @Inject in the
constructor. Hilt automatically provides the necessary
ViewModelFactory.
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Provide Dependencies 
       (if their constructor is not Injectable): 
For classes whose constructors are not injectable (e.g.,
classes from external libraries like OkHttpClient or classes
that require Context), you need to instruct Hilt on how to
construct them using Hilt Modules.
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With these steps, Hilt is ready to inject dependencies into
your Android components.



What are the different Hilt scopes and when do we use
them?
Scopes in Hilt (inherited from Dagger) are mechanisms to
control the lifecycle of dependencies. By using scopes, you
can determine how long an instance of a dependency should
be kept in memory. This helps with memory management
and performance.
Hilt provides several predefined scopes, each tied to a
specific component and, consequently, to an Android
lifecycle:

@Singleton (Application-wide Scope):
Associated Component: SingletonComponent
Lifecycle: Limited to the entire application's lifecycle
(the Application class).
Usage: For dependencies that only need a single
instance throughout the entire application's lifetime,
such as:

Database (Room Database instance)
Network clients (OkHttpClient, Retrofit)
Repositories (which themselves depend on
Database/API)
Analytics Trackers

Example:
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@ActivityRetainedScoped:
Associated Component: ActivityRetainedComponent
Lifecycle: Limited to the Activity's lifecycle, but
persists across configuration changes (like screen
rotations). This scope is suitable for ViewModels.
Usage: For dependencies that need to be preserved
throughout an Activity's lifetime (including rotations)
but don't need to be in the application-wide scope.
Example:
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Note: ViewModels are automatically tied to this scope
(via @HiltViewModel).



@ActivityScoped:
Associated Component: ActivityComponent
Lifecycle: Limited to the lifecycle of a specific Activity
(from its onCreate to onDestroy). A new instance is
created after a configuration change.
Usage: For dependencies that are only needed
during the lifetime of a specific Activity and don't
need to be preserved across screen rotations. This is
less common, as often ActivityRetainedScoped is
preferred.
Example:

Esmaeeil Moradi
@esmaeeil-moradi700



@FragmentScoped:
Associated Component: FragmentComponent
Lifecycle: Limited to the lifecycle of a specific
Fragment (from its onAttach to onDetach).
Usage: For dependencies that are only needed
during the lifetime of a specific Fragment.
Example:
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@ViewScoped (for Views within Fragment/Activity):
Associated Component: ViewComponent
Lifecycle: Limited to the lifecycle of a specific View
(e.g., a Custom View).
Usage: For injecting dependencies into Custom
Views that should live within their parent Fragment or
Activity.

@ServiceScoped and @ServiceComponent:
Similar to Activity/Fragment, for Services.

@ViewModelScoped:
This scope is internally used by Hilt for ViewModels
and is tied to the ViewModel's lifecycle. You don't
typically use it directly; instead, you apply
@HiltViewModel to your ViewModel.

Important Considerations:
Memory Footprint Reduction: Correct use of scopes
helps you keep dependencies in memory only as long as
they are needed, releasing them afterward, which
prevents memory leaks.
Performance: Unnecessary creation of new dependency
instances can impact performance. Proper scoping
addresses this.
Hierarchical Order of Scopes: Scopes have a hierarchy
(e.g., @Singleton is above @ActivityRetainedScoped). A
lower scope can access dependencies provided by
higher scopes, but the reverse is not true.
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Mid-Level Questions
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How do you provide different implementations for testing
versus production?

This is one of the biggest advantages of DI: the ability to
easily swap implementations. For testability, we often need
to replace "real" dependencies (like network calls or
database access) with mocks or fakes to make tests
isolated, fast, and reliable.

The main solution in Hilt: Replacing Modules for Testing.

Hilt provides a built-in mechanism for replacing modules
in a testing environment.
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Implementation Steps:

Define an Interface for the Dependency: Turn your
dependency into an interface so you can have different
implementations for it.
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Create a Hilt Module for Production: This module
provides the Production implementation. Place it in the
main package.
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Create a Hilt Module for Testing: In the src/test/java
folder (for Unit Tests) or src/androidTest/java (for
Instrumentation Tests), create another module that
provides the test implementation. Crucially, use
@TestInstallIn to replace the Production module.

For Unit Tests (src/test/java):
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For Instrumentation Tests (src/androidTest/java):
The same logic for TestAppModule applies to the
androidTest folder. The difference is that you'd use
@HiltAndroidTest and HiltAndroidRule to set up Hilt
in your instrumented tests.
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Write Tests:
For Unit Tests (JUnit 4):
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Note: For Unit Tests that don't require a device or
emulator, you need to configure
testInstrumentationRunner in your build.gradle.
app/build.gradle.kts:

android {
    // ...
    defaultConfig {
        testInstrumentationRunner =
"androidx.hilt.work.testing.HiltTestApplication_Application" // For unit tests,
use Hilt's test runner
    }
}

This Hilt-runner will automatically load the
TestAppModule.
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Summary: 
By using an interface to define dependencies and abstract
class with @Binds in Hilt modules, we can separate
Production and Test implementations. Then, using
@TestInstallIn and replaces, we replace the main module
with the test module so that Hilt injects the Mock/Fake
Implementation during testing. This approach significantly
improves testability.



Implement custom Hilt scopes for specific business
requirements.

While Hilt provides many predefined scopes that cover most
Android development needs, sometimes for complex
business logic or specific lifecycles, we need custom
scopes. A custom scope allows you to precisely match the
lifetime of dependencies with the lifecycle of a specific logic
or flow in your application, even if that logic isn't directly tied
to a standard Android component (like an Activity or
Fragment).

Scenario: 
Suppose you have a payment application and want a
TransactionSession (e.g., an object holding the current
transaction state) that exists only during a specific "payment
flow." This flow might span multiple Fragments or even
Activities, but it shouldn't be tied to the full Activity or
Application lifecycle and should be released once the
transaction is completed or canceled.
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Steps to Implement a Custom Scope:
Define Custom Scope Annotation: Create a new
Annotation for your scope.
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Create a Custom Component for the Custom Scope:
Create a new Hilt Component that encompasses your
scope and refers to the parent Component it's attached
to.
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Note: DefineComponent is used to define new Components
in Hilt. parent specifies which higher-level Component this
Component is attached to and can access its dependencies.



Create a Hilt Module for the Custom Scope: Provide the
dependencies you want to limit to this scope in a module
with @InstallIn this new Component.
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Use the Custom Scope and Manage Its Lifecycle: To use
this scope, you need to manually create and manage the
custom Component. This is typically done in a central
part of the flow (e.g., the first Fragment/Activity in the
payment flow) and must be released when the flow
ends.
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Architect-Level Considerations:

Complexity: Implementing Custom Scopes is more complex
than using predefined scopes, as it requires manual
Component lifecycle management.

Use Only When Necessary: Only use Custom Scopes when
Hilt's predefined scopes absolutely cannot meet your
requirements.

Memory Leaks: If PaymentFlowComponent or its scoped
dependencies are not properly released, it can lead to
memory leaks. Be careful to construct the Component where
its lifetime is clearly defined (e.g., in a ViewModel tied to a
Fragment/Activity's lifecycle).



How do you manage Circular Dependencies in
Dagger/Hilt?
A circular dependency occurs when Class A
depends on Class B, and Class B also depends on
Class A (A -> B -> A). Dagger/Hilt (and most DI
frameworks) cannot directly resolve such
dependencies, leading to a compile-time error (or
StackOverflowError at runtime).
Example Circular Dependency:

// This code will lead to a Circular Dependencyclass ClassA
@Inject constructor(private val classB: ClassB)
class ClassB @Inject constructor(private val classA: ClassA)

Dagger cannot build ClassA because it needs ClassB, and it
cannot build ClassB because it needs ClassA.
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Strategies to Manage/Resolve Circular Dependencies:

1-Architectural Refactoring: This is the best and most
sustainable solution. A circular dependency usually indicates
poor architecture or a violation of SOLID principles
(especially the Dependency Inversion Principle).

Use Interfaces: Abstract the dependency into an
interface, and establish the mutual dependency through
that interface.
Introduce a Coordinator/Mediator: Introduce a third class
responsible for coordinating between ClassA and ClassB,
with both depending on this Coordinator, not on each
other.
Redistribute Responsibilities: Reassign responsibilities
among classes so that the dependency becomes
unidirectional.

Example Refactoring (using an interface and Coordinator):
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This solution allows the Coordinator to manage
communication between ClassA and ClassB without them
directly depending on each other.



2-Using Lazy<T> (for Lazy Initialization):
If the circular dependency is due to immediate usage of both
objects in constructors, you can inject one of the
dependencies as Lazy. This means Dagger injects a
wrapper, and the actual object is only constructed when you
access it for the first time (lazyInstance.get()).
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Important Note: This only resolves the issue if at least one
side is Lazy and it's not immediately get()-ed in the other
side's constructor. If both classes call each other's get()
methods in their constructors (even through Lazy.get()), a
StackOverflowError will still occur. Therefore, Lazy is only
a temporary solution for instance creation timing, not a
fundamental design fix.



3-Using Provider<T> (for multiple instances or scope
issues):
Provider<T> is similar to Lazy<T> but provides a new
instance of the dependency every time you call get(). If the
circular dependency is related to scoping (e.g., both objects
are Singletons and depend on each other), Provider might
help.
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Again, Provider does not solve the root design issue and is
only useful for specific scenarios where new instances are
needed or creation needs to be deferred.
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Best Recommendation: 
Always try to solve circular dependencies through
architectural refactoring first. Lazy<T> and Provider<T>
are solutions that should be used as a last resort or for
specific, justifiable cases, as they can reduce code
readability and mask the underlying design problem.
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Senior Level Questions



Design a multi-module DI architecture using Hilt.

In a large Android application, using a modular architecture
is crucial. This helps organize code, improve build times,
facilitate testability, and enable development by different
teams. Hilt, by its design, provides excellent support for
multi-module architectures.
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Key Principles in Multi-Module DI Architecture with Hilt:

Module Segregation by Feature or Layer:
Feature Modules: Each major application feature
(e.g., authentication, profile, feed, messaging) is a
separate module.
Core Modules (Layer Modules): Horizontal modules
for common layers like data (Repositories, Data
Sources), domain (Use Cases, Domain Entities),
common-ui (shared UI components).

Module Dependency Rules:
Higher-level modules (like Feature Modules) can
depend on lower-level modules (like Core Modules).
Lower-level modules should not depend on higher-
level modules.
Feature modules usually should not depend on each
other; if something needs to be shared, it should be
done through a core:shared or core:domain module.
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Managing DI with Hilt in Modules:

@HiltAndroidApp in the app module: Only the main
app module will contain the Application class with
@HiltAndroidApp. This is the starting point of Hilt's
dependency graph.
@InstallIn for Hilt Modules: Hilt modules that provide
dependencies must be annotated with @InstallIn to
specify which Hilt Component they are installed in
(and thus control their lifecycle).

Application-wide dependencies (@Singleton):
Installed in SingletonComponent. These are
typically defined in core:data or core:domain
modules (for Repositories, Data Sources, Use
Cases).
Activity/Fragment-specific dependencies:
Installed in ActivityComponent or
FragmentComponent. These are typically defined
within Feature Modules.

Using @Binds and @Provides:
Use @Binds (in an abstract class Module) for
binding an interface to its implementation.
Use @Provides (in an object or class Module) for
classes whose constructors are not injectable or
require complex construction logic.
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Hiding Implementation Details:
Feature modules should only depend on Use Case/
Repository interfaces (defined in core:domain
module), not their implementations (which are in
core:data).
Interfaces are placed in the core:domain module.
Implementations of interfaces are placed in the
core:data module (for Repositories) or the respective
Feature Module itself (for feature-specific Use
Cases).
Hilt modules that bind or provide these
implementations are placed in the core:data module
or the relevant Feature Module.

Esmaeeil Moradi
@esmaeeil-moradi700



Esmaeeil Moradi
@esmaeeil-moradi700

Multi-Module DI Architecture Design (Example Project Structure):
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Workflow:

app module: Initializes Hilt and creates the main
components.
core:data module: Provides the UserRepository
implementation (which depends on UserDao and
UserApi). These dependencies are installed in
SingletonComponent.
core:domain module: Defines the UserRepository
interface and AuthUseCase. This module has no
compile-time dependency on core:data, ensuring layer
separation.
features:auth module:

LoginViewModel requires AuthUseCase.
Hilt automatically fetches AuthUseCase from
core:domain (whose implementation is provided by
core:data) and injects it into LoginViewModel.
If AuthFeatureModule has specific dependencies for
Auth (e.g., AuthTokenManager only needed in this
feature), it provides them in their appropriate scope
(e.g., ActivityComponent if only used in the relevant
Activity).
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Advantages of this Architecture:

Separation of Concerns: Each module has clear
responsibilities.
Improved Testability: Each module can be tested
independently.
Reduced Build Times: A change in a small module
reduces the need to rebuild the entire project.
Parallel Development: Different teams can work
concurrently on separate modules.
Walled Garden DI: Each module can manage its internal
dependencies without other modules knowing about its
implementation details. This helps reduce the
propagation of changes.
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Implement conditional dependency provision based on
runtime configurations.

Sometimes we need to inject a dependency differently
based on specific runtime conditions (e.g., Build Type, Build
Flavor, or even a Feature Flag). Hilt/Dagger provides this
capability through conditional modules and providers or by
using Qualifiers and Selection at Runtime.

Scenario: 
Suppose you use one base URL for API in Development and
Testing but a different one for Production. Or you want to
inject a different Logger for Debug and Release builds.
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Solution 1: Using buildConfigField and Conditional
Modules (for Build Flavors/Types):

1-Define Build Flavors in build.gradle.kts:
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2-Provide BaseUrl in Hilt Module: By using BuildConfig
(generated by Gradle for each Flavor), we can inject the
appropriate BASE_URL

With this method, Hilt selects the correct
BuildConfig.BASE_URL at compile time (based on the
selected Flavor).
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Solution 2: Using Qualifiers for Alternative Injections:

If you need to make a decision at runtime (e.g., based on a
flag in a database or a value from Remote Config), you need
to provide both implementations and then decide which one
to use at the consumption site.
1-Define Qualifiers:
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2-Provide Different Implementations with Qualifiers:
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3-Inject and Select at Runtime (in ViewModel/UseCase):
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Note: In this method, both implementations are built into the
DI graph (unless they are unscoped), but only one is used at
runtime. Using Provider ensures the actual instance is
created only when needed.

Architect-Level Considerations:
Build-time vs. Runtime Decisions: If the decision can be
made at build time (e.g., for Build Type or Flavor), use
that, as it offers better performance and eliminates dead
code. If you need runtime flexibility (e.g., A/B Testing),
use Qualifiers and runtime selection logic.
Complexity: Using Qualifiers and conditional logic
increases code complexity. Ensure this complexity is
justifiable.
Testability: Both methods provide good testability, as
you can mock RemoteConfigManager and control
isRemoteLoggingEnabled() behavior in tests.
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How would you optimize DI performance in a large
application?

In a large application, Dagger/Hilt performance can impact
both compile time (Build Time) and runtime. Complex
dependency graphs can lead to long build times and high
memory consumption.



Strategies for Optimizing DI Performance:

1-Compile Time Optimization:
Efficient Modularization:

Feature-based Modules: As explained in the previous
section, each major feature should be a separate
module. This ensures that Dagger only regenerates
the dependency graph for changed modules, not the
entire graph.
Layer-based Modules (core:data, core:domain):
These help in separation and reducing the size of
individual graphs.
Reduce Module Dependencies: Keep modules as
independent as possible.
Result: Improved parallel execution in Gradle and
faster incremental builds.

Use abstract class with @Binds instead of object with
@Provides:

When your dependency is an interface and you only
need to bind an implementation to it, use @Binds
within an abstract class Module. Dagger generates
less code for this scenario, leading to better
performance.
Example: abstract fun bindLogger(impl: LoggerImpl):
Logger
Result: Reduced generated code and compile time.
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Reduce Unnecessary Bindings and Providers:
Only provide dependencies that are truly needed.
Every @Provider or @Binds instructs Dagger to
generate code.
Result: Smaller graph, faster compilation.

Optimize Scope Usage:
Only use scoping when truly necessary. Every scope
means more Dagger Components and increased
graph complexity.
Dependencies that are unscoped (either @Unscoped
or without any scope annotation) create a new
instance every time they are injected. This is suitable
for lightweight dependencies and can reduce graph
complexity.
Result: Simpler graph and less compile time.

Use ProGuard/R8 (for reducing generated Dagger code
size):

R8 automatically removes dead code and optimizes
the code generated by Dagger.
Result: Smaller APK size and faster runtime.

Esmaeeil Moradi
@esmaeeil-moradi700



2-Runtime Optimization:

Reduce the Number of Singleton Instances:
Only @Singleton dependencies that truly require a
single instance throughout the application and are
heavy (e.g., database). Overuse of Singletons can
increase memory consumption.
Result: Lower memory footprint.

Lazy Injection with Lazy<T> and Provider<T>:
If a dependency is heavy and not always needed at
the initialization of a class, inject it as Lazy<T>. The
actual instance is only created when you access it for
the first time (lazyInstance.get()).
Result: Faster startup, lower memory consumption at
application launch.
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Optimize Component Lifecycle:
Ensure that custom Components (if used) and
scoped dependencies are correctly released in their
respective onCleared() or onDestroy() methods to
prevent memory leaks. Hilt handles most of these
automatically, but custom scopes or Hilt-managed
EntryPoints require more attention.
Result: Prevention of memory leaks, more stable
memory consumption.

Profiling and Monitoring:
Use Android Studio Profiler to monitor memory and
CPU consumption at runtime.
Utilize tools like Dagger Metrics Plugin (if using
Dagger directly) to analyze Dagger's compile time
and code generation.
Result: Identification of performance bottlenecks.
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https://www.google.com/search?q=https://github.com/trevjonez/dagger-metrics
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Conclusion for Senior Level: 
Optimizing DI performance in a large application is an
ongoing process that requires a combination of
meticulous modularization, smart use of scopes and
bindings, and continuous monitoring. The ultimate goal is
to achieve faster build times and optimized resource
consumption at runtime.
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Architect Level Questions



Design a DI system that supports hot-swapping
implementations at runtime.

Hot-swapping (or Dynamic Dependency Provision) refers to
the ability to change the implementation of a dependency at
runtime without requiring an application restart. This
capability is crucial for scenarios like A/B Testing, advanced
Feature Flagging, mocking in Stage/QA environments, and
even dynamic personalization.

The Main Challenge: Hilt/Dagger is primarily a compile-time
DI framework. Changes to the dependency graph after
compilation are not possible by default. For hot-swapping,
we need to add an abstraction layer at runtime.
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System Design:
1. Introduce an Intermediary Provider (Runtime Switcher):

Instead of directly injecting DependencyImplA or
DependencyImplB, we inject a SwitcherProvider
responsible for selecting the active implementation at
runtime.

2.Use Qualifiers for Different Implementations: Each
alternative implementation should be marked with a
unique Qualifier.

3.Manage Global State or Remote Config: A central source
is needed to decide which implementation is active (e.g.,
from Remote Config, Local Preferences, or Feature
Flags).

Implementation Steps (with Hilt):

1-Define Dependency Interface and Different
Implementations:
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2-Define Qualifiers:
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3-Create Hilt Module to Provide Candidate
Implementations:
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4-Introduce DynamicFeatureToggleProvider (the Hot-
swapping Layer): This class is the actual one responsible
for hot-swapping.
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5-Inject DynamicFeatureToggleProvider instead of
FeatureToggleManager:
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6-Control Hot-swapping at Runtime:
You'll need an EntryPoint to access the
DynamicFeatureToggleProvider.



Note: For SettingsEntryPoint, you'll need to define it as part
of your Hilt setup for SingletonComponent or a specific
component you're using.

Architect-Level Considerations for Hot-swapping:
Complexity: This method adds significant complexity to
the DI system. Its use is recommended only for essential
needs (like central Feature Flagging).
Performance Overhead: There's an extra layer of method
calls (isFeatureXEnabled()). For highly performance-
sensitive operations, this could be a concern.
State Management: If FeatureToggleManager has
internal state, you need to decide whether the state is
preserved between swapped implementations.
Observer Notification: If clients (like ViewModels) need
to be immediately notified of an implementation switch,
DynamicFeatureToggleProvider should use Flow or
LiveData to broadcast changes.
Testing: This system significantly improves A/B testing
capabilities, as feature behavior can be changed at
runtime.
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Design a DI framework that works across dynamic feature
modules.

Dynamic Feature Modules (DFM) allow you to download and
install specific features of your application separately (on-
demand). This is useful for reducing initial APK size and
managing large features. Integrating DFMs with Hilt
presents unique challenges, as Hilt primarily generates the
DI graph at compile time and cannot directly access
components within modules that haven't been downloaded
yet.
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Designing a DI Framework for DFMs (with Hilt):

Key Principles:

1.Base Components: The app module (always installed)
contains the main SingletonComponent and
ActivityComponent. General dependencies that all
modules require are provided in these components.

2.@InstallIn in DFMs: Hilt modules within Dynamic Feature
Modules must be installed in existing Hilt Components
from the app module or other base modules (like
core:data, core:domain).

3.@EntryPoint for Accessing DI Graph in DFMs (Limited):
While @AndroidEntryPoint generally works for classes
within DFMs, for accessing dependencies that might not
be directly injectable or if you need to access a specific
component, EntryPoints can be used.

4.Communication Between DFM and Base Module: DFMs
depend on the app module, but the app module should
not depend on DFMs (due to their dynamic nature). This
is a unidirectional dependency.
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Implementation Steps (with Hilt):

1-Multi-Module Project with DFM:
app module: Base module.
dynamic_feature_x module: Dynamic feature module.
build.gradle.kts in dynamic_feature_x (example):
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2-Hilt Injection into DFM Activity/Fragment:
For Activities/Fragments inside a DFM, annotate them with
@AndroidEntryPoint. Hilt automatically connects them to the
appropriate ActivityComponent or FragmentComponent.
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3-Provide DFM-Specific Dependencies:
If the DFM has its unique dependencies that should only be
available when the DFM is downloaded, create a Hilt module
within the DFM and install it in a suitable component from
the app module (usually SingletonComponent or
ActivityComponent).
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Note: When the DFM is installed, Hilt adds this module to
the existing DI graph.



4-Managing Navigation and Access to DFM Activity/
Fragment:

The app module cannot directly reference DFM classes.
To launch Activities/Fragments in a DFM, use Deep Links
or Activity.startActivity() with class name (using
Reflection and Intent).
Navigation Component supports DFMs and simplifies
this process.
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5-Communication Between DFM and Main Graph (in
special cases):
Sometimes, a DFM might need to inject dependencies that
aren't in the main app graph, or it might want to "expose"
specific dependencies to the main graph.

DFM to Main Graph:
@InstallIn(SingletonComponent::class): This is the most
common case. The DFM installs its Hilt modules into
existing components in app. These dependencies will be
available throughout the application (after the DFM is
installed).
Main Graph to DFM: EntryPoints (limited): If the main app
module needs to access a specific dependency within a
DFM (which is only available after the DFM is
downloaded), this becomes complex.

Solution:
In the app module, define an interface with a
method annotated with @Provides (for that
dependency).
In the DFM, implement that interface and install
its Hilt module for that implementation in
SingletonComponent.
Alternatively, use EntryPoints to access DFM-
specific scopes (if you've defined a custom
component within the DFM).
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Architect-Level Considerations:
Timing of DI Graph Extension: Hilt's DI graph is built at
application startup. When a DFM is downloaded and
installed, Hilt recognizes that new modules have been
added to existing components and dynamically extends
the graph.
Memory Leaks on DFM Uninstall: If a DFM is uninstalled,
Hilt does not automatically remove its dependencies
from the DI graph (unless the corresponding component
is also destroyed). This can lead to memory leaks.
Therefore, you need to be mindful of whether you need
to "clear" the DI graph after DFMs are uninstalled. In
most scenarios, DFMs are usually installed once and
persist for the application's lifetime.
Testing DFM with Hilt: DFM tests also work with Hilt
Android Test, but require specific configurations for
installing DFMs in the test environment.
Performance: DFMs help reduce APK size and initial
installation speed, but loading new features at runtime
can disrupt user experience if not managed properly
(e.g., with download progress indication).
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Create a DI monitoring and debugging system for complex
dependency graphs.

In large applications with complex DI graphs, detecting
issues like:

Unused Bindings
Missing Bindings
Hidden Circular Dependencies
Incorrect Scoping
Performance issues during injection (especially for Lazy
Initialization)
Memory leaks caused by DI

can be challenging. Creating a DI monitoring and debugging
system is crucial.



Implementation Strategies and Tools:

Dagger/Hilt Compiler Warnings/Errors (First Line of
Defense):

The Dagger/Hilt compiler is very verbose and reports
Dependency Graph errors (like Missing Bindings,
Circular Dependencies) with great detail at compile
time.
Best Practice: Always pay attention to these
warnings and errors and resolve them. Never ignore
Hilt errors.

Build Scans and Dagger Metrics Plugin:
Gradle Build Scans: Provides an overall view of build
times (including Dagger Annotation Processor
execution time).
Dagger Metrics Plugin (for Dagger-JVM): A tool from
Square that generates detailed reports of the Dagger
graph, including:

Graph size
Code generation times for each Component/
Module
Identification of bottlenecks in the DI graph
(While mostly for Dagger Core, its insights are
applicable to Hilt as well.)

Goal: Analyze compile time and identify modules/
components that consume significant time for
Dagger code generation.
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Custom Logger/Interceptor in Hilt (@Provides/@Binds):
You can add custom logging or monitoring logic inside
@Provides methods or in the constructors of injected
classes.

Example: Monitoring Instance Creation Time:
Goal: Identify dependencies that take a long time to
construct.
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LeakCanary (for Memory Leak Detection):
LeakCanary automatically detects memory leaks.
Many DI-related memory leaks occur from holding
references to Activities/Fragments in longer scopes
or improper cleanup of custom scopes.
Goal: Identify memory leaks caused by DI.

Android Studio Profiler:
CPU Profiler: To inspect CPU usage during
application startup (where DI is active) and during
injection operations.
Memory Profiler: To inspect memory consumption
and identify superfluous objects held by DI.
Goal: Identify runtime performance bottlenecks and
memory consumption.

Custom Debug View/Tools (for QA/Dev team):
You can create a debug screen within your
application that provides information about the active
DI graph.
Example: Displaying a list of active Singleton
dependencies, or a tool to toggle Feature Flags at
runtime (related to Hot-swapping).
Goal: Facilitate debugging and testing in non-
production environments.
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GraphViz Visualization (for Offline Analysis):
Dagger can generate a GraphViz (.dot) file of the DI
graph. You can use tools like GraphViz or online
visualizers to visually inspect the dependency graph.
Goal: Visually understand the graph structure,
identify complexities, and find long dependency
paths.
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Architect-Level Considerations:.

Trade-off between Monitoring and Overhead: Adding
monitoring tools to production code can introduce
performance overhead. These tools should only be
enabled in debug builds or via controllable flags.

Test Coverage: Complex DI systems require very high
test coverage (Unit Tests, Integration Tests). Testing for
broken migrations and performance tests, even with
mocking tools, are crucial.

Culture of DI Discipline: To maintain the health of a
complex DI graph, the development team must be aware
of and committed to DI Best Practices (e.g., proper
scope usage, adherence to SOLID principles, avoiding
circular dependencies). Thorough code reviews also help
in this regard.

AOSP Insight: In AOSP projects, due to their massive
scale and performance sensitivity, highly advanced
internal tools exist for analyzing compile time and
memory consumption. The idea of creating monitoring
tools for DI stems from this philosophy: anything that
impacts compile or runtime performance should be
measurable and optimizable.

Esmaeeil Moradi
@esmaeeil-moradi700



Esmaeeil Moradi
@esmaeeil-moradi700

✨These comprehensive
answers aim to equip you with

the knowledge required for
Architect-level and Senior-

level interviews, and to make
informed architectural

decisions in your real-world
projects.Good luck. ✨


