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——— WHAT’S INSIDE THIS GUIDE ——

This comprehensive Android development guide covers every topic you need to master — from
Kotlin fundamentals to Play Store publishing. Whether you're a student, self-learner, or a
professional looking to upskill, this brochure serves as your complete roadmap to becoming a
proficient Android developer.

| Why Android Development?

ﬂ 3+ Billion Active Devices

Android powers over 3 billion devices globally — the largest mobile platform in the world.

Massive Job Market

ﬁ Android developers are among the most in-demand tech professionals with salaries
ranging from 4-25+ LPA in India.

Build & Monetize

# Create your own apps, publish to Google Play Store, and generate revenue through ads
and subscriptions.

Versatile Ecosystem

63 From phones, tablets, TVs, wearables, automotive to loT — Android skills open doors
across the entire ecosystem.

| Who Is This Guide For?

e CS/IT students who want to learn mobile development from scratch

o Self-taught developers looking for a structured learning roadmap

e Working professionals transitioning to Android development

e Freelancers & entrepreneurs wanting to build and ship their own apps
e Web developers expanding their skills to mobile platforms

| Prerequisites

e Basic understanding of any programming language (C, C++, Java, or Python)
e A computer with 8 GB+ RAM (Windows/macOS/Linux)

e Curiosity and willingness to build real projects

e No prior Android or mobile development experience required
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COMPLETE CURRICULUM

MODULE 01 | 3 Weeks

Programming Foundation with Kotlin

Introduction to Kotlin: Variables, Data Types & Operators

Control Flow: if/else, when, loops (for, while, do-while)

Functions: Parameters, Return Types, Default & Named Arguments

Null Safety: Nullable Types, Safe Calls, Elvis Operator

OOP: Classes, Objects, Inheritance, Interfaces, Abstract Classes
Collections: Lists, Sets, Maps & Collection Operations (filter, map, reduce)
Lambda Expressions & Higher-Order Functions

Scope Functions: let, run, with, apply, also

Coroutines Basics: Suspend Functions & Async Programming

Exception Handling & Error Management

MODULE 02 | 3 Weeks

Android Fundamentals

Android Architecture Overview & Platform Components

Android Studio Setup: Installation, Configuration & Keyboard Shortcuts

Project Structure: Manifests, Resources, Gradle Build System

Activities & Activity Lifecycle (onCreate, onStart, onResume, onPause...)

Intents: Explicit, Implicit, Intent Filters & Data Passing Between Screens

Fragments: Lifecycle, Communication & Fragment Transactions

Views & ViewGroups: LinearLayout, ConstraintLayout, FrameLayout, RelativeLayout
XML Layouts: Design Editor, Attributes & Layout Inspector

Event Handling: Click Listeners, Touch Events & Gesture Detection

Resources: Strings, Colors, Dimensions, Drawables & Asset Management

MODULE 03 | 4 Weeks

Modern Ul with Jetpack Compose

Introduction to Declarative Ul & Compose Philosophy

Composable Functions, Modifiers & Layouts (Row, Column, Box)

State Management: remember, mutableStateOf, State Hoisting

Material Design 3: Themes, Typography, Color Schemes, Shapes

Lists & Grids: LazyColumn, LazyRow, LazyVerticalGrid, Sticky Headers

Navigation in Compose: NavHost, NavController, Arguments & Deep Links
Animations: AnimatedVisibility, Crossfade, Animate*AsState, Transition API

Custom Drawing with Canvas API & Custom Layouts

Side Effects: LaunchedEffect, SideEffect, DisposableEffect, rememberCoroutineScope
Compose + XML Interop: Integrating Compose into Existing Projects
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CURRICULUM (CONTINUED)

MODULE 04 | 3 Weeks

Architecture & Design Patterns

MVVM Architecture Pattern: Model-View-ViewModel Implementation
Clean Architecture: Domain, Data & Presentation Layers
Repository Pattern & Data Source Abstraction

Dependency Injection with Hilt (Dagger simplified)

ViewModel & LiveData: Lifecycle-Aware Data Management
StateFlow & SharedFlow for Reactive Programming

Use Cases / Interactors: Business Logic Separation

Single Activity Architecture with Jetpack Navigation

Modular Architecture: Feature Modules & Dynamic Delivery

Design Patterns: Singleton, Factory, Observer, Builder, Strategy

MODULE 05 | 2 Weeks

Data Storage & Persistence

SharedPreferences & DataStore (Preferences & Proto DataStore)

Room Database: Entities, DAOs, Database Class, Migrations

Complex Queries: Joins, Relations, Embedded Objects & Type Converters
SQLite Fundamentals & Direct Database Operations

Content Providers: Sharing Data Between Applications

File Storage: Internal, External & Scoped Storage (Android 11+)

Encrypted Storage: EncryptedSharedPreferences & Security Best Practices
Caching Strategies for Offline-First Applications

MODULE 06 | 3 Weeks

Networking & API Integration

RESTful API Concepts: HTTP Methods, Status Codes, Headers
Retrofit: Setup, Interface Definitions, Converters & Interceptors
OkHottp Client: Logging, Timeouts, Certificate Pinning

JSON Parsing with Gson, Moshi & Kotlin Serialization
Coroutines with Retrofit: Async Network Calls & Error Handling
Pagination: Paging 3 Library with Remote Mediator

Image Loading with Coil & Glide Libraries

WebSocket Communication for Real-Time Features

GraphQL Basics with Apollo Android

Network Error Handling: Timeout, Retry & Offline Strategies

MODULE 07 | 3 Weeks

Firebase & Cloud Services
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» Firebase Setup & Configuration in Android Projects

» Authentication: Email/Password, Google Sign-In, Phone OTP, OAuth Providers
» Cloud Firestore: CRUD, Queries, Real-Time Listeners & Offline Support

» Realtime Database: When to Choose & How to Use

» Cloud Storage: File Upload, Download, Progress Tracking

» Push Notifications with Firebase Cloud Messaging (FCM)

» Firebase Analytics: Event Logging & User Properties

» Crashlytics: Crash Reporting, Non-Fatal Errors & Debugging

» Remote Config & A/B Testing for Feature Flags

» App Distribution for Beta Testing & CI/CD Integration
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CURRICULUM (CONTINUED)

MODULE 08 | 3 Weeks

Advanced Android Components

Services: Foreground, Background & Bound Services

WorkManager: Background Tasks, Constraints, Chaining & Periodic Work
Broadcast Receivers: System & Custom Broadcasts

Notifications: Channels, Groups, Actions, Bubbles & Custom Layouts

Runtime Permissions: Request Flow, Rationale & Best Practices

App Widgets: HomeScreen Widgets with Glance (Compose for Widgets)

Deep Links & App Links: Navigation from External Sources

CameraX: Photo Capture, Video Recording, Image Analysis, Barcode Scanning
Location Services: GPS, Fused Location Provider, Geofencing

Sensors: Accelerometer, Gyroscope, Proximity, Step Counter & Biometric Auth

MODULE 09 | 2 Weeks

Testing & Quality Assurance

Unit Testing with JUnit 5 & Kotlin Test Framework
Mocking with Mockito-Kotlin & MockK

Ul Testing with Espresso & Compose Testing APIs
Integration Testing: Room, Retrofit & ViewModel Testing
Test-Driven Development (TDD) Methodology

Code Coverage with JaCoCo & Android Studio Profiler
Static Code Analysis: Lint, Detekt & KtLint

CI/CD Pipeline Setup with GitHub Actions & Fastlane

MODULE 10 | 2 Weeks

Performance Optimization

Memory Management: Profiling & Fixing Memory Leaks with LeakCanary
Layout Performance: Reducing Overdraw & Flattening View Hierarchies
App Startup Optimization: Splash Screen API & Lazy Initialization
Network Optimization: Caching, Compression & Prefetching

Battery Optimization: Doze Mode, App Standby & Background Limits
ProGuard / R8: Code Shrinking, Obfuscation & Optimization

APK Size Reduction: Resource Optimization & App Bundles (AAB)
Baseline Profiles & Macrobenchmark for Runtime Performance

MODULE 11 | 2 Weeks

Google Play Store & Publishing

Google Play Console: Account Setup & Dashboard Overview
App Signing: Keystore Generation & Play App Signing
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» Building Release APK & Android App Bundle (AAB)

» Store Listing: Title, Description, Screenshots, Feature Graphic & Video
» App Review: Policies, Common Rejections & Appeal Process

> In-App Purchases & Subscriptions with Google Play Billing Library

» Ad Monetization: AdMob (Banner, Interstitial, Rewarded, Native Ads)

» In-App Updates API & Version Management

» Play Console Analytics, Vitals & Crash Monitoring

» ASO (App Store Optimization) Strategies for Maximum Visibility
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CURRICULUM (CONTINUED)

MODULE 12 | 3 Weeks

Advanced & Trending Topics

Kotlin Multiplatform (KMP): Sharing Business Logic Across iOS & Android

Al & ML Integration: TensorFlow Lite, ML Kit (Text, Face, Barcode, Pose)

Wear OS Development: Building Watch Apps with Compose for Wear OS

Android TV & Android Automotive Development Basics

Bluetooth & BLE: IoT Device Communication & Companion Apps

Accessibility: TalkBack, Content Descriptions, Semantic Properties

Localization & Internationalization (i18n / [10n) Best Practices

Security: Encryption, Secure Storage, Network Security Config, SafetyNet

Adaptive Layouts: Phones, Tablets, Foldables & Desktop with Window Size Classes
Material You: Dynamic Color Theming & Personalization

MODULE 13 | 1 Week

Version Control & Collaboration

Git Fundamentals: Init, Add, Commit, Push, Pull & Clone

Branching Strategies: Feature Branches, Git Flow & Trunk-Based Development
Pull Requests, Code Reviews & Merge Conflict Resolution

GitHub / GitLab: Repository Management, Issues & Project Boards
Conventional Commits & Semantic Versioning

.. SUGGESTED CAPSTONE PROJECTS

Portfolio-worthy apps to demonstrate your mastery

E-Commerce App — Product catalog, cart, Razorpay/Stripe payments & order tracking
Social Media App — User profiles, feeds, stories, real-time chat & push notifications
Food Delivery App — Restaurant listings, live tracking, order management & payments
Fitness Tracker — Sensor data, workout logging, health dashboard & Wear OS sync

News Aggregator — Multi-source feeds, bookmarks, offline reading & personalized
content
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——— TOOLS & TECHNOLOGIES COVERED ——

| Languages & Frameworks

e Kotlin (Primary), Java (Legacy codebases)
e Jetpack Compose (Modern Ul) & XML Layouts (Traditional Ul)
e Kotlin Coroutines & Flow for async programming

| Jetpack Libraries

e ViewModel, LiveData, Navigation, Room, Paging 3, DataStore
o WorkManager, CameraX, Hilt, Compose, Glance (Widgets)
e Lifecycle, SavedStateHandle, Startup, Window Manager

| Third-Party Libraries

o Retrofit, OkHttp, Gson, Moshi, Kotlin Serialization
e Coil, Glide (Image Loading), LeakCanary (Memory Profiling)
e Apollo GraphQL, Timber (Logging), Lottie (Animations)

| Backend & Cloud

o Firebase Suite: Auth, Firestore, FCM, Crashlytics, Analytics, Remote Config
o RESTful APls, WebSockets, GraphQL
e Google Play Services: Maps, Location, Billing, AdMob

| DevOps & Tools

e Android Studio, ADB, Layout Inspector, Profiler, Logcat
e Git, GitHub, GitHub Actions, Fastlane

e JUnit, MockK, Espresso, Compose Test, JaCoCo

e Gradle, ProGuard/R8, App Bundle, Play Console
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MASTER ANDROID DEVELOPMENT

with Comprehensive Learning Resources
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