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Why Testing Matters

Untested code is broken code. Mobile apps are especially vulnerable to regressions.
Why test mobile apps?

e Device fragmentation: Thousands of screen sizes, OS versions.
e Network unreliability: Must handle offline, slow, and error states.
e State complexity: Navigation, lifecycle, background/foreground.
* Regression prevention: Changes in one feature break another.

e Confidence to refactor: Tests catch what manual testing misses.

Testing ROI:

e Finding a bug in development costs 1x to fix.
e Finding a bug in QA costs 10x.
e Finding a bug in production costs 100x.
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Flutter Testing Pyramid

Three Levels:
1. Unit Tests (70%)

o Test a single function, method, or
class.

o Fast, isolated, no UI.
o test/ directory.

2. Widget Tests (20%)

o Test a single widget's rendering and
interaction.
o Medium speed, no full app.

o test/ directory.

3. Integration Tests (10%)
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Unit Testing

Test pure Dart logic — models, repositories, business logic.
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Unit Testing — Async & Errors
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Widget Testing

Test how widgets render and respond to user interaction.
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Integration Testing

Test the full app on a real device or emulator.
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Mocking & Dependency Injection

Use mocktail (or mockito) to create test doubles.
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Testing State Management (Riverpod)
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CI/CD with GitHub Actions

Automate testing, building, and deployment on every push.




Mobile Programming (MP)
Code Coverage & Quality

Measure what matters:

e Code Coverage: Percentage of code exercised by tests.

o Target: 80%+ for business logic.
o Run: flutter test —--coverage
o Generate HTML: genhtml coverage/lcov.info -0 coverage/html

e Static Analysis: flutter analyze catches issues before runtime.

e Dart Code Metrics: dart_code_metrics package for cyclomatic complexity, naming
conventions.

Sha




Mobile Programming (MP)

Mini Lab
Test a Riverpod App

Objective: Write comprehensive tests for a Riverpod-powered app.

Requirements:

1. Unit tests for User model (fromJson, toJson).

2. Unit tests for UserRepository with mocked API client.

3. Widget test for UserListPage (loading — data — error states).
4. Provider test for asyncUsersProvider .

5. Run all tests with coverage.

6. Verify coverage = 80% for 1lib/ .
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Summary: Key Takeaways

Testing Pyramid

e /0% Unit — Fast, isolated.

e 20% Widget — Ul rendering.
e 10% Integration — Full app.

Tools

e flutter test — Unit & Widget.

e integration_test — EZ2E.
e mocktail — Test doubles.

e coverage — Measure coverage.
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Cl/CD

e GitHub Actions for automation.
e Run tests on every push.

Build APK/IPA in CI.

e Upload artifacts for QA.

Best Practices

e Test behavior, not implementation.
e Use meaningful test names.

e Arrange — Act — Assert pattern.
Keep tests independent.

14



il Mobile Programming (MP)

\Nlv/

Thank You!

Questions?
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"A QA engineer walks into a bar.

Orders 1 beer. Orders 0 beers. Orders 99999999

beers.
Orders -1 beers. Orders a lizard. Orders NULL

beers.

First real customer walks in and asks where the

bathroom is.
The bar bursts into flames."
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