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Day 8
of #30DayAndroidChallenge: 
Comprehensive Answers to Jetpack Compose Fundamentals
Questions

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. I've also
conducted hundreds of technical interviews for leading tech
companies. For Day 8 of our #30DayAndroidChallenge, we dive
into the crucial and future-oriented topic of Jetpack Compose
Fundamentals. These answers are not only designed to prepare
you for high-level technical interviews but also to provide practical
insights for building real-world applications.
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Junior Level Questions
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What is Jetpack Compose, and what are its advantages
over the traditional View system?

Jetpack Compose is a modern, declarative UI toolkit for
building native user interfaces on Android. Unlike the
traditional View system, which relies on imperative UI and
XML, Compose allows you to construct your UI using pure
Kotlin code with Composable functions. This new approach
significantly simplifies and accelerates the UI development
process.
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Advantages of Jetpack Compose over the traditional View
system:

1-Declarative UI Approach:
Compose: You describe the final "state" of your UI, and
Compose is responsible for updating it. For instance, you
declare: "There's a button that shows 'Loading...' if
isLoading is true, otherwise 'Submit'." Compose
automatically applies the necessary changes to achieve
this final state.
Traditional View (Imperative UI): You had to specify,
step-by-step (imperatively), how to modify the UI. For
example: findViewById(), setText(), setVisibility(),
OnClickListener(). This approach often led to more
complex and verbose code for managing UI state.

2-Significant Reduction in Code Volume:
Compose generally requires less code compared to XML
and its associated Java/Kotlin code in the traditional
View system. This reduction translates to easier
maintenance and fewer bugs.
For example, a simple ListView in the traditional View
system required a RecyclerView, an Adapter, a
ViewHolder, and multiple XML files. In Compose, a
LazyColumn accomplishes this with much less effort.



3-Faster Development and Higher Productivity:
Interactive Previews: You can preview your Composables
directly in Android Studio without needing to run the app on a
device or emulator.
Live Recomposition: Code changes are reflected almost
instantly in previews or even on a running device.
No XML: The elimination of XML means no more switching
between different languages, saving considerable time.

4-Reduction in Runtime Errors:
The traditional View system was prone to
NullPointerExceptions due to findViewById and runtime issues
in XML.
Compose leverages Kotlin's power (Null Safety) and compile-
time checks, which eliminate many of these error types.

5-Simpler State Management:
Compose provides powerful frameworks like remember,
MutableState, and State Hoisting for managing and reacting
to state changes, significantly reducing complexity.

6-Better Performance (under appropriate conditions):
Compose can offer better performance due to its intelligent
recomposition, which only updates the parts of the UI that
have actually changed. In contrast, the traditional View
system sometimes required re-inflating or redrawing entire
View hierarchies.
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7-Powerful Animations and Graphics:
Compose offers a robust and easy-to-use API for
building complex and custom animations.

8-Easy Integration:
You can integrate Jetpack Compose incrementally into
existing projects (legacy View systems), making
migration a more manageable process.

In summary, Jetpack Compose is a significant leap forward
in Android UI development. Its modern, declarative
approach, coupled with the power of Kotlin, enhances the
developer experience and makes building high-quality
applications faster and more straightforward.
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Explain the @Composable annotation and the concept of
Composition.

The @Composable Annotation:
@Composable is a special annotation in Jetpack Compose
that signifies a function is capable of emitting a part of the
UI. Simply put, any function you intend to use in Jetpack
Compose to build your user interface must be annotated
with @Composable.

Characteristics of Composable Functions:
UI Output: These functions produce or modify a UI
element (such as text, a button, or a layout).
Unit Return: Composable functions typically return
nothing; their return type is Unit. Their purpose is solely
to emit UI into the Composable tree.
Composable-only Invocation: An @Composable
function can only be invoked from within another
@Composable function.
No Direct Side Effects: Composable functions should be
"side-effect free," meaning they should produce the
same output for the same input without altering any
objects outside themselves. 

(Side effects are managed through specific mechanisms,
which will be explained in subsequent questions.)
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In this example, MyButton is a Composable function that
creates a button with customizable text.
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The Concept of Composition:

Composition is the process Jetpack Compose uses to build,
render, and update the UI tree from your Composable
functions. It is a hierarchical structure of Composable
functions that describes your application's UI.
How Composition Works:

1. Initial Composition:
When the application starts, Compose executes your
@Composable functions for the first time to build the
initial UI tree (the Composition Tree). This is similar to
"inflating" XML in the traditional View system, but
done programmatically.

2.Recomposition:
This is the most crucial part. When the "State" of
your application changes (e.g., a user clicks a button,
or data is received from a network), Compose
detects that parts of the UI might need updating.
Instead of rebuilding the entire UI, Compose
intelligently and with minimal effort re-executes only
those @Composable functions that are affected by
the state change. This process is called
Recomposition.
The goal of Recomposition is to "rebuild" the
Composition Tree to reflect the current state.
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Key Points about Recomposition:

Intelligent and Efficient: Compose tries to perform as
little Recomposition as possible. If the inputs to a
Composable have not changed, that Composable might
not be re-executed at all, and its previous output might
be reused (this is called "skipping").
Order-agnostic: Composable functions can be executed
in any order or even in parallel. Therefore, Composable
functions must be side-effect free.
Cancellable: Recomposition can be cancelled at any
time. If the state changes rapidly multiple times,
Compose might skip intermediate recompositions and
only apply the latest change.
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In essence, @Composable functions are your UI building
blocks, and Composition and Recomposition are the
mechanisms Jetpack Compose uses to build and maintain
your UI in response to state changes.



How does State management work in Compose?

State management in Jetpack Compose is a fundamental
and critical concept because declarative UIs directly reflect
the application's state. Any change in state must lead to
Recomposition and a UI update.
Key Principles of State Management in Compose:

1.State:
State is any value that can change over time and
affects the behavior or appearance of the UI.
Examples include: the text in an input field, a
checkbox being selected, data loading from a
network, or the on/off status of a switch.

2.remember:
remember is a Composable function that allows you
to "remember" a value in the Composition's memory,
preserving it across recompositions. This is very
useful for internal states within a Composable.
Usage: Typically for primitive values or objects that
shouldn't be re-initialized on every recomposition.
Example:
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mutableStateOf: A function that returns a
MutableState<T>. When the value of MutableState
changes, Compose re-composes any Composable that
reads from it. Using by is Kotlin syntax for delegating the
getter/setter to MutableState, which makes the code
more readable.



   3.State Hoisting:
This is a crucial design pattern for managing state in
Compose. Instead of the state being held within the
Composable that consumes it, it is "hoisted" up to a
parent Composable.
Advantages:

Single Source of Truth: State is managed in one
place.
Testability: Composables that receive state
(Stateless Composables) are easier to test.
Reusability: Composables become reusable
without dependency on their internal state.
Separation of Concerns: Clearly separates UI
responsibilities from state management.

How?
Child Composables receive state as parameters.
Child Composables expose events (as Lambdas)
to the parent Composable for state updates.

Example:
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Here, StatelessCounter becomes a Stateless
Composable, and SmartCounter is responsible for
holding and managing the state.
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   4.rememberSaveable:
Similar to remember, but preserves the state even if
the Activity is destroyed (e.g., due to configuration
changes like screen rotation or process death). It
does this by leveraging Bundle mechanisms.
Usage: For states that must be preserved across
configuration changes or process recreation.
Example: 

          var text by rememberSaveable { mutableStateOf("") }

    5.derivedStateOf:
Used for state that is derived from other states. It
ensures that the re-computation only occurs when
the dependent states actually change, not on every
recomposition.
Usage: To optimize performance when a value is
expensively computed from multiple other states.
Example:
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6.ViewModel (with by viewModels() and
@HiltViewModel):

For managing more complex states and business
logic that needs to survive beyond the lifecycle of
Composables (e.g., across configuration changes),
Jetpack ViewModels are used.
Hilt (with @HiltViewModel and @AndroidEntryPoint)
greatly simplifies ViewModel injection.
Usage: For states shared across multiple screens,
communication with Repositories, or complex logic.
Example:
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Summary: 
State management in Compose is built upon reactivity.
remember and mutableStateOf are for internal
Composable state, State Hoisting for sharing and reuse,
rememberSaveable for state preservation across
configuration changes, and ViewModel for more complex
states and business logic.
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Mid-Level Questions
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How do you handle Side Effects in Compose?

A Side Effect in Compose refers to any operation that
occurs outside the scope of a Composable function and can
affect the state or behavior of the application outside of the
Composition. @Composable functions should be side-effect
free to ensure that recomposition works correctly and
efficiently.

Why shouldn't Composable functions have Side Effects?
Irregular Recomposition: Compose does not guarantee
how many times or in what order a Composable will
execute. If it contains a side effect, it might occur
multiple times or not at all.
Cancellability: Recomposition is cancellable. If a side
effect is performed within a Composable and the
recomposition is cancelled, the side effect might be left
incomplete or create an inconsistent state.
Difficult State Management: Unpredictable side effects
make managing the application's state very difficult.
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Types of Side Effects:

Making network calls
Updating a database
Displaying a Toast/Snackbar
Executing complex animations
Navigating between screens
Updating SharedPreferences
Changes to Lifecycle or Context
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Mechanisms for Managing Side Effects in Compose:
Compose provides several dedicated APIs to safely manage
side effects within a controlled lifecycle:

1.LaunchedEffect:
Used for executing a suspended operation (like a
Coroutine) that should run whenever the Composable
enters the Composition and be cancelled when it leaves.
key parameter: Takes a key parameter. If the key
changes, the previous Coroutine is cancelled, and a new
one with the new key starts. If the key remains constant
and the Composable recomposes, the Coroutine is not
relaunched (it only runs once on initial entry).
Example: Showing a Snackbar after data is received.

Usage: Network operations, one-time database
operations, displaying Toasts/Snackbars, Navigation.
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2.rememberCoroutineScope:
This Composable returns a CoroutineScope that is tied
to the lifecycle of the current Composable. You can use
this Scope to launch Coroutines in response to events
(like button clicks), where Recomposition is not
responsible for cancelling the Coroutine (you'll need to
manage cancellation yourself if needed).
Usage: Long-running operations initiated by user events
and independent of the Composable's recomposition.
Example: Submitting a form in the background.
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3.DisposableEffect:
For side effects that require "cleanup" (like registering a
Listener or starting/stopping an Observer) and should be
disposed of when the Composable leaves the
Composition or its key changes.
Usage: Add/Remove Listeners, Connect/Disconnect from
services, Lifecycle Observers.
Example: Registering for location service listeners.
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4.SideEffect:
For side effects that should run "after" every successful
recomposition of a Composable.
Usage: Synchronizing Compose state with the old View
system, logging, or any operation that requires the very
latest Composition state.
Example: Synchronizing with an analytics service.
Caution: Used rarely and should be employed with
extreme care, as it runs on every recomposition.
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5.produceState:
Used for converting non-Compose state into Compose
state and producing values asynchronously.
Usage: Converting a Flow or Callback-based source into
an observable Compose State.
Example:
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6.rememberUpdatedState:
Used to capture the latest value of a Callback or other
value, especially within a LaunchedEffect or
DisposableEffect, without requiring the effect to restart.
Usage: When a lambda is passed to a LaunchedEffect,
and changing that lambda shouldn't cause the effect to
restart, but the effect needs access to the latest lambda
value.
Example:
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Summary: 
Side effect management in Compose is key to maintaining
predictability and performance in declarative UIs. Correct
use of LaunchedEffect, rememberCoroutineScope,
DisposableEffect, SideEffect, and produceState allows
you to perform operations outside the Composition safely
and efficientl



Implement custom animations and Transitions in
Compose.

Jetpack Compose provides a powerful and flexible
animation API that significantly simplifies the creation of
complex animations compared to the traditional View
system.

Core Animation Concepts in Compose:
State-Driven Animations: Animations directly react to
state changes. When a state changes, Compose can
automatically animate it.
High-Level APIs: Compose provides high-level APIs like
animate*AsState, AnimatedVisibility, Crossfade,
AnimatedContent, and updateTransition for common
scenarios.
Low-Level APIs: For more granular control, you can use
lower-level APIs like Animatable.
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Implementing Custom Animations and Transitions:

1. animate*AsState (Simplest way to animate a single
value):
 This family of APIs (e.g., animateFloatAsState,
animateDpAsState, animateColorAsState,
animateContentSize) is used to animate a single value.

Example: Animating Button Size Change:
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Note: animateContentSize is particularly great for animating
size changes of Composables.
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2. AnimatedVisibility and AnimatedContent (Animating
Enter/Exit and Content Changes):

AnimatedVisibility: For animating the entry and exit of a
Composable from/to the Composition.

Esmaeeil Moradi
@esmaeeil-moradi700



AnimatedContent: For animating transitions between
two different content blocks. The old content fades
out, and the new content appears.
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3. updateTransition (Implementing Multiple and Complex
Transitions): 
For managing multiple animations within a state-driven
transition. When a specific state (e.g., Loading, Loaded,
Error) changes, you can animate several properties (like
alpha, scale, position) in a coordinated manner.
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Example: Multiple Animations with a Single State:
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Important Notes:

updateTransition returns a Transition object that you can use
to define multiple animations.
Use animate* functions within the transition block (e.g.,
transition.animateDp).
When the targetState of updateTransition changes, all defined
animations within it start to execute in a coordinated fashion.

4. Animatable (Precise Control and Coroutine-driven
Animations):
Animatable is used for scenarios where you need very precise
control over an animation, typically from within a Coroutine. It
allows you to stop, reverse, or snap an animation to a specific
value quickly.
Example: Press-Animated Button:
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Summary: 
Compose offers highly flexible animation APIs. Use
animate*AsState for single-value animations,
AnimatedVisibility/AnimatedContent for enter/exit and
content change animations, updateTransition for multi-
property state-driven animations, and Animatable for
precise, coroutine-driven animation control. Always
configure animationSpec to control timing, easing, and the
type of animation.
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How do you integrate Compose with existing View-based
UI (in Legacy projects)?

Integrating Jetpack Compose into legacy projects that use
the traditional View system is a common scenario. Google
has made this process as straightforward as possible,
allowing you to incrementally add Compose to your
application without needing to rewrite the entire UI at once.

Primary Tools for Integration:
1.ComposeView (To add Composable to View Hierarchy):

This is the most common and direct way to bring
Compose content into an existing View-based Activity or
Fragment. ComposeView is a standard Android View that
can be placed anywhere in your View Hierarchy (in XML
or programmatically).
Usage: For adding a small section of Compose UI to an
existing screen, or to start incrementally rewriting a
screen.



Example: Adding ComposeView to XML Layout:
activity_main.xml:
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MainActivity.kt:
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ViewCompositionStrategy: It's critical to set the
ViewCompositionStrategy for ComposeView.
DisposeOnViewTreeLifecycleDestroyed ensures that the
Composition is properly disposed when the
LifecycleOwner (like Activity/Fragment) is destroyed, or
when the View is detached from the window, preventing
memory leaks.



Esmaeeil Moradi
@esmaeeil-moradi700

2.AndroidView (To add View to Compose Hierarchy):
AndroidView is a Composable function that allows you to
embed a traditional Android View (like a MapView,
WebView, or AdView) within a Compose hierarchy.
Usage: When you need to leverage specific
functionalities of traditional Views that don't yet have
direct Compose equivalents.

Example: Embedding WebView in Compose:

factory: A lambda that creates the traditional View for
the first time.
update: A lambda that is invoked every time the
Composable recomposes. Use it to update the traditional
View's properties based on the Compose state.
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Considerations and Best Practices for Integration:

Boundary Management: The boundaries between
Compose and the traditional View system should be
clearly defined. Each ComposeView or AndroidView
represents such a boundary. Try to minimize the number
of these boundaries to manage complexity and
performance.
Performance:

ComposeView: Generally has minimal overhead.
AndroidView: Can introduce performance overhead
because it involves traditional Views. Use it only
when necessary and with caution.

State Management Across Boundaries:
View to Compose: State from the traditional View can
be passed to Composables via the setContent call in
ComposeView.
Compose to View: You can pass Callbacks from
Compose to the traditional View so that the
traditional View can update the state.
For shared state between the two systems,
ViewModels or LiveData / Flow are the best
solutions. Views can observe LiveData, and
Composables can convert it to State (using
collectAsState).



Esmaeeil Moradi
@esmaeeil-moradi700

Testing: Testing hybrid UIs requires a mixed strategy.
You can use traditional View tests (Espresso) for View
sections and Compose tests (Compose Test APIs) for
Compose sections.

LocalContext, LocalLifecycleOwner, LocalView:
Compose automatically provides Context,
LifecycleOwner, ViewModelStoreOwner, and
SavedStateRegistryOwner from the ComposeView,
allowing you to access them within your Composables
(e.g., using LocalContext.current).

Focus Management and Accessibility: Pay special
attention to focus management and accessibility in
hybrid UIs to ensure a seamless user experience.
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Incremental Migration Strategy:

1.Bottom-Up: Start by rewriting small, atomic components
in Compose and embedding them into existing Views
using ComposeView.

2.Screen-by-Screen: Build entirely new screens using
Compose.

3.Fragment/Activity-by-Fragment/Activity: Migrate an
entire existing Fragment or Activity to Compose (by
making ComposeView the root of its layout).

4.Mixed Navigation: Use NavHost in Compose to navigate
to View-based Activitys/Fragments, and vice versa.

Incremental integration allows you to benefit from
Compose while minimizing the risk of a full migration.
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Senior Level Questions



Design a complex Compose UI with Custom Layouts and
advanced animations.

Designing a complex UI in Compose, beyond the default
Composables, requires a deep understanding of the Layout
system, animation capabilities, and optimizations. 
Let's consider a scenario: 
a "Stacked Card Carousel" where cards animate in 3D and
stack visually.
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Design and Architect-Level Considerations:
1.Custom Layout (Layout Composable):

For precise control over the positioning (Placement) and
sizing (Measurement) of child elements, we use the low-
level Layout Composable. This allows us to fully customize
the layout logic, which is not possible with Column, Row,
Box.
Steps: MeasurePolicy (for measuring children) and
Placement (for placing children).

2.3D Transformations (GraphicsLayerModifier):
For 3D animations (like rotation around the Y-axis), we use
the graphicsLayer modifier. This modifier allows applying
graphical transformations (like rotationY, scaleX,
translationX, alpha). These are applied directly on the
graphics layer (GPU), which is much more efficient than
frequent recompositions.

3.Complex State Management and SnapFlingBehavior:
The carousel needs to scroll and "snap" to a specific item.
This scroll state must be managed with LazyListState.
For snapping, we can use rememberSnapFlingBehavior in
conjunction with LazyListState to guide the scroll after
release towards the nearest item.

4.Advanced Animations with ScrollableState and Derived
State:

To link the card animations to the scroll position, we can
use LazyListState (which implements ScrollableState) and
map the scroll position to the offsets of each card.
derivedStateOf is very useful for optimizing the
computation of these offsets, so that re-composition only
happens when the scroll truly changes.
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Example: Stacked Card Carousel with 3D Animation and
Custom Layout:

1. Defining Custom Layout for Stacked Cards
(StackedCardLayout):
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Code Explanation:

StackedCardLayout (Further Explanation): In the
example above, although a custom Layout is shown, for
visual 3D animations like this, directly using the
graphicsLayer modifier on individual items within a
LazyColumn (as done in StackedCardCarouselScreen) is
often a more optimal and simpler approach. The Layout
Composable is more suitable for scenarios where you
need entirely custom and non-linear layout logic (e.g., a
circular layout).

placeRelativeWithLayer: This is the key method that
allows you to apply graphical transformations (like
rotationY, scaleX, alpha, translationZ, and
cameraDistance). translationZ is important for
controlling stacking order in 3D perspective.

offsetFraction: This value is derived from
lazyListState and represents the scroll position of
each item relative to the viewport center. This value
is used to interpolate the animation values (rotation,
scale, alpha).
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LazyColumn and rememberSnapFlingBehavior:
LazyColumn is used for efficient scrolling
presentation of a large number of items.
rememberSnapFlingBehavior configures the scroll
behavior so that when the user lifts their finger, the
item automatically moves to the nearest snapping
point.

graphicsLayer Modifier:
Instead of using the low-level Layout (which can be
more complex), we can apply many graphical
transformations directly with the graphicsLayer
modifier on each Card. This modifier creates a new
graphics layer and is GPU-accelerated.
Architect's Insight: In newer Compose versions,
graphicsLayer is often the best way to apply complex
visual transformations because it doesn't directly
affect the Composition Tree and avoids triggering
unnecessary recompositions. Animation calculations
should be done outside the main recomposition (e.g.,
with derivedStateOf) to improve performance.
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Architect-Level Insights:
Trade-off between Custom Layout and Modifiers: Always try
to achieve the desired result first with existing Modifiers (like
graphicsLayer, animateContentSize, clip). If Modifiers are
insufficient, then resort to the Layout Composable.
graphicsLayer is often a better choice for visual animations
due to direct application of transformations on the GPU and
not triggering recompositions.
Performance Bottlenecks:

Over-Recomposition: Ensure that expensive computations
(like offsetFraction calculations and transformations) only
occur when the state truly changes (use of
derivedStateOf).
Allocation: Avoid excessive memory allocation on every
recomposition.
Measurement/Layout Passes: Custom Layouts can trigger
multiple measurement and layout passes. Consider this
and try to avoid unnecessary multi-pass layouts.

Accessibility: Ensure your animated UI remains accessible to
users with special needs. Use contentDescription and
accessibility services correctly.
Separation of Concerns: Keep complex UI and animation
logic separate from business logic. The ViewModel should
provide state and events, not manage animations.
Testing: Testing animations can be challenging. Use Compose
Test APIs to verify that animations start and end correctly.
ComposeTestRule.mainClock.advanceTimeBy() is very useful
for controlling animation time in tests.
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Implement performance optimizations for large Compose
UIs.

Optimizing performance in large Compose UIs is critical to
ensure a smooth and responsive user experience. The
primary goal is to reduce unnecessary recompositions and
minimize the work performed during recomposition.
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Performance Optimization Strategies:

1-Intelligent Recomposition:
Compose is intelligent by default and only recomposes parts
of the UI that have actually changed. But this intelligence
needs your help:

State Stability: Compose needs the "stability" of a
Composable's parameters to skip its recomposition.
Stable Types: All Primitive types (Int, String, Boolean),
Data Classes (data class), and Sealed Classes/Interfaces
(with stable parameters) are considered stable by
default.
Unstable Types: Functions that accept a lambda as a
parameter (unless annotated with @Stable or
remembered outside the Composable), non-Data classes
(that are not Hilt/Dagger Injectable), and any class/
interface whose value isn't guaranteed to be constant
across invocations.
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Solution:
For your own classes, use data class.

For classes that cannot be data class (e.g., classes
from external libraries or mutable classes you don't
control), you can mark them with the @Immutable or
@Stable annotation.

@Immutable: The class and all its contents will never
change after construction.

@Stable: The class might change at any time, but its
behavior in terms of equality and hash code is stable,
and Compose can remember it.

Architect-Level Note: If you're using Hilt/Dagger with
Compose, ensure that your injected classes passed
as parameters to Composables are Stable (typically
by being data class or by annotating them with
@Immutable/@Stable if they are immutable).
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Lambda Stability: Lambdas are considered unstable by
default because they can create a new object on every
recomposition.
Solution:

Use remember for internal lambdas (if they don't
capture any unstable state).
Use val (to create the lambda outside the
Composable) or ::methodName (for a method
reference).
Use rememberUpdatedState for lambdas passed as
parameters to Effects (like LaunchedEffect) to
prevent the Effect from restarting.
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 2.Utilize Lazy Composables (LazyColumn, LazyRow,
LazyVerticalGrid):

For displaying large lists, always use LazyColumn (or
LazyRow, LazyVerticalGrid). These Composables only
recompose and render items that are currently visible in
the viewport (or close to it).
Difference from Column: If you populate a simple Column
with many items, all items will be rendered on every
recomposition (even if not visible), leading to poor
performance and high memory consumption.
key in items: In LazyColumn/LazyRow, use the key
parameter in items. This helps Compose efficiently
identify items and optimize recomposition when items
are added/removed/moved.

3.Avoid Expensive Calculations during Recomposition:
Composable functions should be light and fast. Move
any heavy computations outside the Composition (e.g.,
to a ViewModel or Use Case).
If you must perform calculations within a Composable,
use remember or derivedStateOf to cache the result and
only recompute when inputs change.



Esmaeeil Moradi
@esmaeeil-moradi700

Example:
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4.Profiling and Debugging:

Layout Inspector: Use the Layout Inspector in Android
Studio to examine the Composition Tree and see which
Composables are recomposing.
Recomposition Counter: For debugging, you can create
a simple Composable that displays the recomposition
count for a specific Composable.

Android Studio Profiler: Use the CPU Profiler to identify
bottlenecks and the Memory Profiler to detect memory
leaks.
Baseline Profiles / Macrobenchmarks: For large
applications, creating Baseline Profiles can help improve
runtime performance.
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5.Optimized State Management (as discussed previously):
State Hoisting: Separating Stateless Composables from
Stateful Composables.
Minimal State: Keep only the minimum required state
within Composables.

6.Modifiers and Lazy Initialization:
Order of Modifiers: The order of Modifiers matters and
can affect performance. Modifiers are applied from left
to right.
Lazy Initialization: Use by lazy for expensive objects
that are not always needed.
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Architect-Level Insights:

Modularization: In a multi-module architecture, ensure
that UI modules (especially feature modules) only
depend on stable states coming from domain or data
modules. This prevents cascading recompositions
caused by changes in unstable states further up the
hierarchy.
Performance Budget: Define a "performance budget"
for critical UI sections (e.g., fast-scrolling lists). For
example, aim for all animations and scrolling to run at 60
frames per second (fps) or higher.
Early Exit for Composables: Use "early exit" logic within
Composables. If a Composable should not render
anything based on the current state (e.g., data is not yet
loaded), you can quickly return.
Immutable Data Structures: Using Immutable Data
Structures (like Kotlinx Immutable Collections) across all
application layers can naturally ensure state stability in
Compose and reduce the need for @Stable annotations.
Testing Performance: Add performance tests to your
CI/CD pipeline to detect performance regressions early.

By adhering to these principles, you can implement large
and complex Compose UIs with excellent performance.
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Create a reusable Compose component library for a
Design System.

Creating a reusable Compose component library for use
across multiple applications is a powerful strategy for
standardizing UI/UX, boosting development productivity,
and reducing code duplication within an organization. This
requires a thoughtful architectural approach.



Core Principles for Creating a Reusable Component
Library:
1.Dedicated Gradle Module:

The library should be a completely independent Gradle
module (e.g., library:compose-components or ui:shared-
library).
This module should have no dependencies on the code
of the consuming applications.

2.Statelessness First:
All components within this library should be as Stateless
as possible. State should be managed by the consuming
application and passed down to the components (State
Hoisting).
Why? Maximum reusability, easier testability, and
flexibility in integrating with various state management
architectures (MVVM, MVI, Redux).

3.Theming Agnostic or Themeable:
Option 1: Theme Agnostic: Components make no
assumptions about a specific theme and simply accept
values (colors, fonts, shapes) as parameters. This is
suitable for very generic components.
Option 2: Themeable (Recommended): Components
should be designed to leverage a base MaterialTheme or
CustomTheme.

Solution: Define an AppTheme within the library itself,
and all components use the Design Tokens from this
Theme. Consuming applications then wrap their own
AppTheme around these library components.
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Example:
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Architect-Level Note: Ensure that the MaterialTheme in
the library and in the applications are compatible. You
can create a CompositionLocal for specific library
customizations that the application can override.
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4.Flexible APIs:
Modifier Parameter: Always provide a modifier: Modifier
= Modifier for components.
Slots API: Use the Slot API for content flexibility (e.g.,
Card(header: @Composable () -> Unit, content:
@Composable () -> Unit)). This allows the consumer to
pass any Composable as part of your component.
Named Slots: For slots with distinct roles, use named
parameters.

5.Documentation & Previews:
KDoc: Provide detailed KDoc for each Composable and
its parameters.
Preview: Create multiple @Preview annotations for each
component in various states (enabled/disabled, light/
dark mode, with different content). This helps
consumers easily discover and use components.

6.Versioning and Distribution:
The library should have a clear Versioning system
(Semantic Versioning: MAJOR.MINOR.PATCH).
For distribution, you can use Maven Central, JitPack, or
an internal Maven Repository (for larger organizations).

7.Testing Strategy:
Unit Tests: For internal component logic.
Compose UI Tests: To verify visual behavior and
appearance (using ComposeTestRule).
Screenshot/Snapshot Tests: To detect visual
regressions.
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Component Library Project Structure:

Esmaeeil Moradi
@esmaeeil-moradi700



Dependencies in Consuming Applications:
Consuming applications will add the compose-components
module as a dependency in their build.gradle.kts:
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Architect Level 



Architect-Level Insights (Completed from previous section):

Ownership Model: Who is responsible for maintaining
and evolving the component library? This should be
clearly defined.

Release Cadence: Define a release cadence for the
library. Does it release with every small change, or in
batches at regular cycles?

Migration Strategy: If component APIs change, how will
consuming applications migrate? SemVer (Semantic
Versioning) and providing Migration Guides are crucial.

Performance Awareness: Components should be
performance-optimized since they will be used across
multiple applications. Employ high-performance patterns
(e.g., statelessness, stable types).

Accessibility by Design: Implement accessibility into
every component from the outset and highlight it in
documentation and tests.
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Theme Overlaying: Allow for "overlaying" the library's
theme by the consuming application's theme. This
enables applications to customize the appearance of
components without forking them.

Internal vs. External Usage: If the library is designed for
both internal and external developer community use,
additional considerations (like CI/CD tooling, distribution,
support) are required.

AOSP Comparison: In AOSP, UI frameworks (like
Material Design Components) are developed as
independent libraries used by various teams and across
multiple projects. Your component library should follow
the same design principles (modularity, testability, good
documentation).
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Dependency Management:

Transitive Libraries: When you create a component
library, you might depend on other libraries like Jetpack
Compose UI, Material Design, etc. These dependencies
are transitively passed to consuming applications.
Ensure that version conflicts between your library and
consuming applications are minimized.

Recommendation: Use Stable and Compatibility-Aware
versions of Jetpack libraries. In your library's
build.gradle.kts file, you can use api for dependencies
that need to be exposed to consuming applications and
implementation for internal library dependencies that
don't need exposure.

Kotlin Compiler Extension (KSP/KAPT): If your library
uses annotation processors (like Hilt or KSP for Kotlin
Symbol Processing), configure them correctly in
build.gradle.kts so that consuming applications can also
use them properly.
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Multiplatform Support (Optional but Growing):

If your application plans to expand to other platforms
(iOS, Web, Desktop), designing the component library
with Kotlin Multiplatform (KMP) in mind can be a
significant advantage.

Approach: Define your UI components in commonMain
and androidMain modules, using Expect/Actual for
platform-specific details. This will simplify sharing UI
code in the future. Even if you don't need KMP today,
designing with clear separation between UI logic and
platform specifics can be beneficial.
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Lint Tools and Static Analysis for enforcing Design System:

Beyond the compiler, to enforce correct usage of Design
System components, you can write custom Lint rules.

Example: A Lint rule that forbids direct use of
androidx.compose.material3.Button in Feature Modules
and forces the developer to use shared-
library:components.MyPrimaryButton. This prevents drift
in the Design System.
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Feedback & Collaboration:

Establish a feedback channel (like a Slack channel or
Issue Tracker) for library consumers.

Create a review cycle for Pull Requests and new
component proposals to maintain quality and alignment
with the design system's goals.



Final Summary of Day 8 Challenge:

With the conclusion of this comprehensive discussion on
Jetpack Compose Fundamentals, from basic concepts for
Juniors to advanced architectures for Architects, I hope
you've gained valuable insights. Jetpack Compose is not
only the future of Android UI development but also a
paradigm shift that demands a deep understanding of
declarative and reactive principles.

As a Senior Architect, I emphasize that clean code, robust
architecture, testability, and thinking at scale are the pillars
of a successful Android developer. Continuous practice,
learning, and sharing knowledge will pave your path in this
exciting industry.

Stay tuned for the upcoming days of the
#30DayAndroidChallenge, where we will delve into more
complex and profound topics! If you have any questions or
wish to share your experiences, please feel free to connect
with me in the comments.
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✨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. ✨


