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Introduction to MVP Architecture

MVP (Model-View-Presenter) is a derivative of MVC that focuses on separating
presentation logic from the UI.

MVC MVP

Model View Controller Model View Presenter

P "

e Model: Data layer — business logic, API calls, database operations.

e View: Flutter widgets — passive, only displays what the Presenter tells it.
* Presenter: Mediator — receives user actions, updates Model, tells View what to display.
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How MVP Works in Flutter

The Presenter is the brain; the View is the face.
View Responsibilities

e Display Ul elements.

e Capture user interactions (taps, gestures).

o Call Presenter methods on user actions.
e Implement a contract interface (IView).

Presenter Responsibilities

e Process business logic.

e Fetch/update data from Model.

e Call view.updateUI() to push new state.
* Never directly builds widgets.
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How MVP Works in Flutter
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MVP vs MVVM vs MVC

Understanding the landscape of architectural patterns.
Aspect MVC MVP MVVM
View Knows about Model Passive, has Presenter Data binds to ViewModel
Communication Direct View—Model View < Presenter, Presenter — Model Data binding (Observable)
Testability Moderate High (Presenter is pure Dart) High (ViewModel is testable)

Flutter Fit Less common Very common Good with Provider/Riverpod
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Flutter Ul Component Hierarchy

Flutter is built on a tree of widgets. Understanding this hierarchy is fundamental.

@@im 1@

Key Concept: Everything in Flutter is a widget — even "Scaffold’, ‘AppBar, and "FloatingActionButton'.
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Core Ul Components in Flutter

Layout Widgets

e Container box model with padding,
margin, decoration.

e Row / Column linear layouts (Flex).
e Stack layered positioning.
e GridvView / ListView scrollable collections

Interactive Widgets

e ElevatedButton raised button with ink
splash.

e TextField text input.
e Slider / Switch value pickers.
e GestureDetector raw touch handling.
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Structural Widgets

Scaffold — material page structure.
AppBar — top navigation bar.
BottomNavigationBar — tab switching.
Card — elevated content container.

Content Widgets

Text — rich text display.

Image — asset/network image.

Icon — material/design icons.
ProgressIndicator — loading feedback.
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Extending Widgets: Composition
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Building a Custom Widget: GroupView

A GroupView is a reusable container that groups related widgets with a title, optional
subtitle, and consistent styling.

What it does:

e Groups related Ul elements under a
header.

e Provides consistent card styling.

e Supports optional trailing action (icon,
button).

e Handles divider lines between items.
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Using GroupView in Practice
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Dynamic Layout Management

Flutter's declarative nature makes dynamic layouts powerful and predictable.

Core Strategies:

1. Conditional Widgets: Show/hide widgets based on state.

2. ListView.builder: Render only visible items for performance.

3. AnimatedSwitcher: Smooth transitions between different content.
4. LayoutBuilder: Adapt layout based on available space.

12
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Dynamic Layout: ListView.builder

For large or unknown-length lists, builder is essential.

Performance: ListView.builder recycles widget instances as the user scrolls — critical for lists with 100+ items.
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Dynamic Layout: LayoutBuilder &
MediaQuery

Adapt your Ul to screen size, orientation, and platform.
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Best Practices: Widget Design

1. Keep widgets small and focused — Single Responsibility Principle.

2. Avoid deeply nested widgets — Flatten your tree where possible.
3. Use const constructors — Reduces rebuild cost.
4. Extract reusable Ul patterns — Create custom widget libraries.
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Best Practices: Widget Design

Bad: Deeply nested, not reusable
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Best Practices: Widget Design

Good: Extract to custom widget
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Best Practices: State Management for Ul

Key rule: Separate Ul state from business data.

Do:

o Keep state close to where it's used.

e Use StatefulWidget for local Ul state
(animations, toggles).

e Lift state up only when needed by multiple
widgets.

Don't:

e Put all state in the top-level widget.

e Store Ul state in StatelessWidget, it can't
rebuild.

e Use setState() for complex/async state.
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Best Practices: Performance Optimization

1. const widgets — Mark widgets that don't change as const.

2. Avoid setState() In build() — Only call it in response to events.

3. Use RepaintBoundary — Isolate expensive custom painters.

4. Avoid anonymous function listeners — Store references for disposal.
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Best Practices: Performance Optimization

Good: const prevents unnecessary rebuilds
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Best Practices: Performance Optimization

Bad: Rebuilds on every state change
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Best Practices: Performance Optimization

Good: Use RepaintBoundary for expensive custom paint

Sharif University of Technology * Fall 2027 « Ali Najimi

22



Mobile Programming (MP)

Mini Lab
Building a Custom Dashboard Widget

Objective: Build a reusable dashboard card system using MVP + custom widgets.

Steps:
1. Define DashboardCard widget with title, icon, value, and trend.
2. Create DashboardView interface with showCards(List<CardModel>) .
3. Implement DashboardPresenter with mock data loading.
4. Use GridView.builder to render cards dynamically.
5. Add RefreshIndicator for pull-to-refresh.
6. Use mock data to render dashboard.

Sharif University of Technology * Fall 2027 « Ali Najimi

23



Mobile Programming (MP)

Mini Lab: Step-by-Step Code
Step 1: Model

Sharif University of Technology * Fall 2027 « Ali Najimi

24



Mobile Programming (MP)

Mini Lab: Step-by-Step Code
Step 2: View Contract
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Mini Lab: Step-by-Step Code
Step 3: Presenter
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Mini Lab: Step-by-Step Code
Step 4: Widget
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Mini Lab: Step-by-Step Code
Step 4: Widget
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Mini Lab: Step-by-Step Code
Step 4: Widget (Cont.)
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Summary: Key Takeaways

Architecture Performance

e MVP separates View (widgets) from e Use const constructors where possible.
Presenter (logic) and Model (data). e Avoid rebuilding widgets unnecessarily.

e Use contracts/interfaces for testability. e Use RepaintBoundary for expensive

Custom Widgets custom paint.

e Prefer composition over modification. Best Practices

e Extract reusable patterns (GroupView, o Keep widgets small and focused.
StyledCard). e Lift state only when necessary.

Dynamic Layouts e Separate Ul state from business data.

e Use ListView.builder for large lists.

e Use LayoutBuilder / MediaQuery for
responsive design.
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Thank You!

Questions?
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"A Flutter developer walks into a bar.

The bartender says, 'What would you like?"
The developer replies, 'I'll take a Column, place a
Textin it,
wrap it in a Card, and call it a day.'"
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