41 - MVC

Flutter Practice Notes

Contents

41- MVC

MVC Fundamentals (The Three Roles & Data Flow)

MVC in Flutter (Mapping & Friction)

Controllers & Thin Views

MVC Tradeoffs & Comparison (MVC vs MVP/MVVM/Clean)

MVC Integration (Capstone: A Pragmatic MVC-Style Feature)



41 - MVC

I Introduction

This module covers Model-View-Controller (MVC) and how it does (and doesn't) fit Flutter: the
classic pattern (Model = data/rules, View = Ul, Controller = input—model orchestration), how
MVC maps to Flutter (where the widget tree, controllers, and reactive state land), controller
design (keeping views thin, notifying the view of change), and the tradeoffs + comparison to
MVP/MVVM/Clean Architecture — tied together in a capstone. It sits alongside the other
presentation patterns (Module 42 MVP, Module 43 MVVM) and the layered backbone (Module
40 Clean Architecture).

I Why this module exists

MVC is the oldest and most name-dropped Ul pattern, and many Flutter apps (especially GetX-
based) describe themselves as MVC — but Flutter's declarative, reactive widget model fits
MVC awkwardly (the classic "controller updates view" flow assumes imperative views).
Understanding MVC's roles, why it strains in Flutter, and how it compares to MVVM/Clean
prevents cargo-culting a pattern that fights the framework, and clarifies what people actually
mean when they say "MVC in Flutter."

I Module map

# File Topic Level
1 01_mvc_fundamentals.md Classic MVC: three roles, data flow, origins @

2 02_mvc_in_flutter.md Mapping MVC to Flutter's reactive model (and the friction) )

3 03_controllers_and_thin_views.md Controller responsibilities, thin views, change notification

4 04_mvc_tradeoffs_and_comparison.md = Strengths/weaknesses; MVC vs MVP/MVVM/Clean (]

5  05_mvc_integration.md Capstone: a pragmatic MVC-style feature 0

Cross-references: MVP: Module 42. MVVM (the better reactive fit): Module 43. Clean
Architecture (layering): Module 40. State management: Module 11. Design patterns
(Observer): Module 05. Widget rebuilds: Module 07.

I Prerequisites

11 State Management, 40 Clean Architecture, 05 Design Patterns (Observer), Flutter widget
basics.



I What you'll be able to do after this module

e Explain classic MVC's three roles and its data flow.

e Map MVC onto Flutter and articulate precisely where it fits and where it strains.

e Design thin views + controllers with proper change notification (Observer/reactive).
e Compare MVC to MVP/MVVM/Clean and choose deliberately.

e Build a pragmatic MVC-style feature that respects Flutter's reactive model.

I Capstone

MVC-style feature: A counter/list feature structured as Model (data + rules), View (thin widgets),
and Controller (handles input, mutates the model, notifies the view via a changeNotifier /reactive
mechanism) — kept testable, with an honest note on how it differs from and relates to MVVM.

I Summary

MVC = Model (data/rules) + View (Ul) + Controller (input—model). In Flutter, the classic
imperative flow strains against the reactive widget model, so "Flutter MVC" is usually a reactive
variant (controllers + notifiers) that's really closer to MVVM. Know the roles, the friction, and the
comparisons — and pick the pattern that fits the framework.



MVC Fundamentals (The Three Roles & Data Flow)

MVC splits a Ul into three roles: the Model (data + business rules + state, ignorant of the Ul),
the View (renders the model, forwards user input), and the Controller (receives input,
updates the model, and selects what the view shows). The classic flow is input — Controller
— Model — View updates — the Controller mediates between a passive View and the
Model, and the Model notifies observers when it changes. It's a separation-of-concerns
pattern from 1970s Smalltalk, designed to keep Ul, logic, and data from tangling.

I Introduction

Before mapping MVC to Flutter, you need the canonical definition: what each role owns, how
data and control flow, and the (often blurry) variations. This file establishes the vocabulary so the
Flutter-specific friction (02_mvc_in_flutter.md) is clear.

I Why this concept exists

Early GUIs tangled data, rendering, and input handling into unmaintainable blobs. MVC
introduced separation of concerns: isolate the domain (Model) from its presentation (View) and
from input handling (Controller), so each can change independently and the Model can drive
multiple Views. It's the ancestor of nearly every Ul-architecture pattern since.

I Real-world analogy

MVC is a restaurant: the Model is the kitchen + recipes + inventory (the real state and rules), the
View is the dining room (what the customer sees), and the Controller is the waiter — takes your
order (input), relays it to the kitchen (updates the model), and the dining room reflects the result.
The kitchen doesn't know about table decor; the dining room doesn't cook.

I Problem Statement

For a simple feature (a task list), assign responsibilities to Model/View/Controller, define how a
user action flows through them, and how the View learns of Model changes. You'll map the three
roles and the data flow.



I Internal Working

Controller mediates; Model is Ul-
user input agnostic; View is (classically)
passive

View: render + forward input

Controller: interpret input reads state  notify (observer)

Model: data + rules + state

e Model: the app's data, business rules, and state — completely Ul-agnostic. It validates,
computes, and holds truth; it notifies observers (Views/Controllers) when it changes
(Observer pattern — Module 05). It does not import Ul

e View: renders the Model's state and forwards user input to the Controller. Classically
passive/dumb — no business logic; it reflects the Model (often by observing it) and delegates
actions.

e Controller: handles input, decides what to do, updates the Model, and may select which
View/state to present. It's the mediator translating user gestures into Model operations.

e Data/control flow (classic): user acts on the View — View notifies the Controller —
Controller updates the Model — Model notifies observers — View re-renders from the
Model. (Variants differ on whether input goes View—Controller directly or the View reads the
Model directly.)

¢ Variations (why it's fuzzy): many "MVC"s differ — some let the View observe the Model
directly; some route everything through the Controller; web MVC (Rails) means something
different again. MVC is more a family than a single spec, which is why "MVC in Flutter" is
ambiguous.



e Goal: separation of concerns — Model reusable across Views, View swappable, Controller
isolating input logic — for testability and maintainability.

I Memory Representation

Model holds state + an observer list; View holds a reference to the Model (to read/observe) and
the Controller (to forward input); Controller holds a reference to the Model. Change propagates
via notifications, not direct View mutation by the Controller (classically).

I Compiler Behavior

Not applicable — MVC is a design pattern, not a language feature.

I Runtime Behavior

Input flows View—Controller-—Model; Model change notifies observers; Views re-render. The
Model is the single source of truth; Views are projections of it.

I Flutter Engine Behavior

Not applicable here (framework mapping is in 02_mvc_in_flutter.md).

I Dart VM Behavior

Not applicable.



I Examples

// MODEL — data + rules + notification (UI-agnostic). Observer via ChangeNotifier here.
class TaskModel extends ChangeNotifier {
final List<String> _tasks = [];
List<String> get tasks => List.unmodifiable(_tasks);
void add(String t) {
if (t.trim().isEmpty) return; // business rule lives in the Model
_tasks.add(t.trim());

notifylListeners(); // notify observers (Views)

// CONTROLLER — interprets input, updates the model (no rendering, no rules of its own)
class TaskController {

final TaskModel model;

TaskController(this.model);

void onAddPressed(String text) => model.add(text); // input -> model operation

// VIEW (conceptual) — renders model state, forwards input to controller

// build(): read model.tasks to render; button onPressed -> controller.onAddPressed(text)




I Diagrams

User View Controller Model

tap "Add"
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onAddPressedtext

v

addtext

[
»

apply rule, mutate state

notify — re-render from model

4. ................................................................
User View Controller Model
I Common Mistakes
Mistake Why it's wrong Fix
Business rules in the View View should be dumb Rules in the Model
Model importing/knowing the Ul Breaks separation/reuse Keep Model Ul-agnostic
Controller holding state State belongs to the Model = Controller mediates; Model holds state
Rendering logic in the Controller Blurs roles View renders; Controller orchestrates input
Assuming one true MVC It's a family of variants Define your variant explicitly
View mutating Model directly for everything = Bypasses Controller Route input through the Controller

I Best Practices

e Keep the Model Ul-agnostic (data + rules + state + notification); keep the View passive
(render + forward input); keep the Controller to input—Model mediation (no rendering, no
owning state).

e Propagate change via notification/Observer (Model — Views), not the Controller pushing
into the View.

e Define which MVC variant you mean (View observes Model? input via Controller?) since MVC
is a family.

e Put business rules in the Model so it's reusable/testable independent of any View.



I Performance

Not a perf concern at this level; the Observer notifications' cost depends on how many Views
observe and how granular updates are (relevant in Flutter — 02_mvc_in_flutter.md).

I Advantages / Disadvantages

e + Separation of concerns, reusable/testable Model, swappable View, isolated input logic;
foundational + widely understood.

e — Ambiguous (many variants), Controller can become a catch-all, classic imperative flow
doesn't map cleanly to reactive Uls, View«~Controller~Model coupling can grow.

I Interview Questions

1. @ What are MVC's three roles? — Model (data/rules/state, Ul-agnostic), View (renders +
forwards input), Controller (input—Model mediation).

2. @ What's the classic MVC data flow? — Input — View — Controller - Model — (notify) —
View re-renders.

3. £ Where do business rules live in MVC? — In the Model — so it's reusable and testable
independent of the View.

4. ) How does the View learn about Model changes? — Via notification/Observer (the
Model notifies its observers), classically not by the Controller pushing to the View.

5. € Why is "MVC" ambiguous? — It's a family of variants (Smalltalk vs web/Rails vs others)
differing on input routing and whether the View observes the Model directly.

6. @ What's the Controller's failure mode? — Becoming a god-object holding state and logic
that belong in the Model — degrading into a tangled mediator.

7. @ Why does MVC's classic flow strain in reactive Uls? — It assumes an imperative View
the Controller updates; reactive frameworks rebuild the View from state, changing the flow
(covered in the Flutter file).

I Senior Engineer Tips

e State your MVC variant explicitly before arguing about it — most "that's not real MVC"
debates are just different variants talking past each other.

e Guard the Controller against becoming a state-holding god-object; state and rules belong in
the Model, input mediation in the Controller.

e Keep the Model free of Ul imports so it stays reusable and unit-testable — the single most
valuable MVC discipline.



I Architect Perspective

MVC is the ancestral separation-of-concerns pattern: isolate data/rules (Model) from presentation
(View) from input (Controller). Its core insight — a Ul-agnostic Model driving swappable Views —
survives in every descendant (MVP/MVVM/Clean). But its imperative "Controller updates View"
flow predates reactive Uls, which is exactly why it fits Flutter awkwardly and why understanding
the roles matters more than the label (02_mvc_in_flutter.md, Module 43).

I Summary

e MVC: Model (Ul-agnostic data/rules/state + notify), View (render + forward input), Controller
(input—Model mediation).

e Classic flow: input — View — Controller - Model — notify — View re-renders; Model is the
source of truth.

e It's a family of variants; keep the Model pure, the View dumb, the Controller lean; the
imperative flow strains in reactive Uls.

I Revision Notes

e Model = data + rules + state + observer notification (no Ul); View = render + forward input
(passive); Controller = input—=Model mediation (no rendering/state).

e Flow: input = View — Controller = Model — notify — View re-render; Model = source of
truth; Observer pattern for change.

e MVC is a family (Smalltalk/web/etc.); rules in Model; Controller can bloat; classic imperative
flow # reactive Ul.

I Practice Questions

1. What does each MVC role own, and what must it not do?
2. Trace a user action through classic MVC.

3. Why is MVC considered a family rather than one pattern?

I Coding Questions

1. Model a feature's Model (data + rule + notify), Controller, and (conceptual) View roles.
2. Show change propagation from Model — View via notification.

3. Identify a role violation (rule in View / state in Controller) and fix it.



I Mini Project

Role mapping (conceptual, Flutter): For a task-list feature, define the Model (data + validation
rule + changeNotifier notification), the Controller (input—Model), and a thin View (renders +
forwards input), and document the data flow for "add task." Acceptance: Model is Ul-agnostic
with rules + notification; Controller only mediates input; View only renders + forwards; data flow
documented; a role violation identified + corrected.



MVC in Flutter (Mapping & Friction)

Mapping MVC onto Flutter is genuinely awkward because Flutter's widget is both View and
(via build ) a bit of Controller, and the framework is declarative/reactive (Ul = f(state))
rather than the imperative "Controller mutates the View" MVC assumes. The pragmatic
"Flutter MVC" that emerges — Model (data/rules) + Controller (holds/mutates state, e.g. a
changeNotifier /GetxController) + View (rebuilds reactively from the controller) —is really a
reactive variant that's closer to MVVM/MVC-hybrid. Knowing this prevents forcing an
imperative pattern onto a reactive framework.

I Introduction

This file maps MVC's roles to Flutter's building blocks, explains the friction (widgets blur
View/Controller; reactive vs imperative), and describes what "Flutter MVC" actually means in
practice (controllers + reactive views), including the GetX flavor. It's the reality-check between
classic MVC (01_mvc_fundamentals.md) and the better-fitting MVVM (Module 43).

I Why this concept exists

Teams reach for the familiar MVC label, but Flutter wasn't built around it. The framework rebuilds
Views from state (declarative), so there's no persistent imperative View for a Controller to poke.
Recognizing this saves you from fighting the framework and clarifies that most "Flutter MVC" is a
reactive controller pattern — useful, but not classic MVC.

I Real-world analogy

Classic MVC is like a stage where a director (Controller) walks on and rearranges the actors
(View) directly. Flutter is like a screen showing a live render of a script (state): you don't move
actors on stage — you change the script and the screen re-renders. Trying to "grab an actor
and move them" (imperatively mutate a widget) doesn't fit; you edit the script (state) and let
Flutter redraw.

I Problem Statement

Take the task-list feature and structure it as "Flutter MVC": a Model (data/rules), a Controller
holding mutable state + operations, and a View that rebuilds reactively from the controller —
then articulate exactly where this diverges from classic MVC. You'll wire a reactive controller +
view and name the friction.



I Internal Working

Widget (View): rebuilds from
controller state

/N

input notifyListeners / reactive

N/

Controller:
ChangeNotifier/GetxController
holds+mutates state

Model: data + rules

e The mapping (pragmatic):

o

o

e Friction point 1 — the widget blurs View and Controller: a statefulwidget 'S build renders
(View) but setstate /event handlers also handle input/logic (Controller-ish). Flutter doesn't

Model — plain Dart data + rules (+ optionally repositories) — same as elsewhere.

Controller — a state holder ( changenotifier , Getxcontroller, Or similar) that holds mutable
state, exposes operations (called from the View), mutates the Model/state, and notifies

listeners.

View — a widget that listens/rebuilds (via ListenableBuilder / consumer / obx ) and forwards

input to the controller.

Flutter is declarative: View =
f(state); no imperative View to
poke

hand you a clean 1:1 with MVC's three separate objects.

¢ Friction point 2 — declarative/reactive, not imperative: classic MVC's "Controller updates
the View" assumes a persistent imperative View. Flutter rebuilds the View from state (Ul =
f(state)) — there's nothing to imperatively poke; you change state and rebuild. This inverts

the classic flow.

e What "Flutter MVC" really is: a reactive controller pattern — controller holds state, view
observes it. That's essentially MVVM (controller = view model) or a hybrid; the "MVC" label is
loose. GetX popularized this style ( Getxcontroller + obx ), often called MVC but structurally

MVVM-ish.



e Keeping it honest: if the "controller" exposes observable state the view binds to, you've built
MVVM; true classic MVC (passive view, controller pushing updates) doesn't map cleanly. Use
the reactive variant deliberately, not by mislabeling.

e Where the Model/repo fits: for anything beyond trivial, the "Model" becomes domain + data
(repositories) as in Clean Architecture; the controller orchestrates use cases (Module 40).

I Memory Representation

The controller (a Listenable / GetxController ) holds current state + a listener list; widgets subscribe
and rebuild on notify. No persistent imperative View object — widgets are rebuilt descriptions.

I Compiler Behavior

Not applicable; it's structural. The controller is plain Dart (testable without widgets).

I Runtime Behavior

Input — controller mutates state — notifyListeners /reactive trigger — listening widgets rebuild
(View = f(state)). This is reactive propagation, not the controller mutating a live view.

I Flutter Engine Behavior

The framework diffs the rebuilt widget tree against the element tree and repaints changed render
objects (Module 09) — reactivity is native; there's no imperative view mutation to hook.

I Dart VM Behavior

Controller logic is plain Dart (fast unit tests); widget rebuilds run on the Ul isolate.



I Examples

import 'package:flutter/material.dart’;

// MODEL — data + rules (UI-agnostic)
class TaskModel {

final List<String> tasks;

const TaskModel(this.tasks);

TaskModel add(String t) => t.trim().isEmpty ? this : TaskModel([...tasks, t.trim()]);

// "CONTROLLER" — holds state + operations + notifies (this is really MVVM-ish)
class TaskController extends ChangeNotifier {

TaskModel _model = const TaskModel([]);

TaskModel get model => _model;

void add(String text) { _model = _model.add(text); notifyListeners(); } // mutate + notify

// VIEW — rebuilds reactively from the controller, forwards input (no logic)
class TaskView extends StatelessWidget {
final TaskController controller; final TextEditingController input;
const TaskView({super.key, required this.controller, required this.input});
@override
Widget build(BuildContext context) => ListenableBuilder(
listenable: controller, // reactive: View = f(state)
builder: (_, __) => Column(children: [
for (final t in controller.model.tasks) Text(t),
ElevatedButton(onPressed: () => controller.add(input.text), child: const Text('Add')),
D,
)s
}

// This "MVC" is structurally MVVM (controller = view model exposing observable state).

I Diagrams

Classic MVC: Controller reactive controller
X ) . ——doesn't fit—»| Flutter: View = f(state), rebuilds | E— " really MVVM/hybrid
imperatively updates View (ChangeNotifier/Getx)



I Common Mistakes

Mistake Why Fix

Forcing imperative "controller updates view" Fights declarative Flutter = Change state; let View rebuild

Calling a reactive-controller app "classic MVC" = Mislabels MVVM Acknowledge it's MVVM-ish

Logic/state in the widget Blurs View/Controller Move state to the controller

Controller with Ul imports Not testable/reusable Keep controller plain Dart

God controllers Catch-all logic Split per feature; use repos/use cases
Ignoring rebuild scope Whole-tree rebuilds Scope listeners ( ListenableBuilder / Obx )

I Best Practices

e Accept Flutter's declarative model: don't imperatively "update the view" — mutate state in
the controller and let the View rebuild (Ul = f(state)).

e Keep the controller plain Dart (state + operations + notify), no Ul imports, so it's testable;
keep widgets thin (rebuild + forward input).

e Scope rebuilds ( ListenableBuilder / consumer / 0bx ) to what changed; split controllers per
feature; delegate real logic to Model/repositories/use cases (Module 40).

e Be honest about the label: a controller exposing observable state the view binds to is MVVM
— use the reactive variant deliberately (Module 43).

I Performance

Reactivity is native + efficient if rebuilds are scoped (listen narrowly). Whole-tree rebuilds on
every notify are the main pitfall — use granular builders/selectors (Module 21). Controller logic in
plain Dart is cheap.

I Advantages / Disadvantages

e + Familiar vocabulary, clean state-in-controller separation, testable controllers, works with
Flutter's reactivity (as a variant).

e - (Classic MVC doesn't map (friction/mislabeling), widget blurs View/Controller, controller-god
risk, essentially reinvents MVVM.

I Interview Questions

1. @ Why does classic MVC fit Flutter awkwardly? — Flutter is declarative (View = f(state))
with no persistent imperative View for a Controller to update; the classic imperative flow
doesn't apply.



2. © How does "Flutter MVC" typically work? — A controller ( changeNotifier / GetxController )
holds state + operations and notifies; widgets rebuild reactively and forward input.

3. € Why is "Flutter MVC" often really MVVM? — Because the controller exposes observable
state the view binds to — that's a view model, i.e., MVVM.

4. 0 How does the widget blur MVC roles? — A widget both renders (View) and, via
handlers/ setstate , handles input/logic (Controller) — no clean 1:1 with three objects.

5. € Where should state and logic live? — State/operations in the controller (plain Dart),
business rules in the Model/domain — not in widgets.

6. @ What's the main performance pitfall of this pattern? — Unscoped rebuilds on every
notify; fix with granular listeners/selectors.

7. @ How does GetX relate to MVC here? — It popularized the reactive-controller style
( GetxController + obx ) often called MVC but structurally MVVM-ish.

I Senior Engineer Tips

e Stop trying to imperatively update views; the moment you "change state and let Flutter
rebuild," the friction disappears — and you've built MVVM, which is fine.

e Keep controllers Ul-free and per-feature; a changeNotifier / GetxController with dio or
Buildcontext baked in is untestable and god-prone.

e Scope your reactive rebuilds; "MVC in Flutter" apps most often jank because the whole page
rebuilds on every notify.

I Architect Perspective

Mapping MVC to Flutter exposes a truth: the framework's reactivity naturally yields MVVM, so
"Flutter MVC" is best understood as a reactive controller (= view model) pattern. Recognizing this
lets you use the familiar structure without fighting the framework, and points you to MVVM as
the cleaner articulation and Clean Architecture for the Model side. The label matters less than
respecting Ul = f(state) and keeping controllers testable (Module 43, Module 40).

I Summary

e Classic MVC (imperative "Controller updates View") fits Flutter awkwardly; the widget blurs
View/Controller and the framework is declarative.

e "Flutter MVC" = Model (data/rules) + reactive controller (state+ops+notify) + View (rebuilds
from state) — structurally MVVM/hybrid (as in GetX).

e Mutate state and let the View rebuild; keep controllers plain-Dart + per-feature; scope
rebuilds; be honest about the label.



I Revision Notes

e Flutter = declarative (View = f(state)); no imperative View — classic MVC flow inverts; widget =
View + some Controller.

e "Flutter MVC" = Model + controller ( changeNotifier / GetxController , state+ops+notify) +
reactive View ( ListenableBuilder / 0bx ) — really MVVM/hybrid (GetX).

e Controller plain Dart (no Ul), per-feature; rules in Model/domain; scope rebuilds; mutate state,
don't poke the view.

I Practice Questions

1. Why is there no imperative View for a Controller to update in Flutter?
2. In what sense is "Flutter MVC" actually MVVM?

3. What's the main pitfall of reactive controllers, and the fix?

I Coding Questions

1. Build a reactive controller ( changeNotifier ) + a View that rebuilds from it.
2. Move logic/state out of a widget into the controller.

3. Scope the rebuild so only the changed part updates.

I Mini Project

Reactive "MVC" feature (Flutter): Implement the task list as Model (data + rule), a plain-Dart
controller ( changeNotifier : state + add / remove + notify), and a thin View that rebuilds reactively
(ListenableBuilder ) @and forwards input — with scoped rebuilds and a Ul-free, unit-testable
controller. Document how this differs from classic MVC and why it's MVVM-ish. Acceptance:
controller holds state/ops + notifies (no Ul imports); View rebuilds from state + only forwards
input; rebuilds scoped; controller unit-tested; classic-MVC-vs-reality difference documented.



Controllers & Thin Views

Whatever you call the pattern, the durable discipline is: thin views + focused controllers.
The view only renders state and forwards intents (no business logic, no I/O, no state
ownership); the controller owns view state, exposes operations, delegates rules to the
Model/domain, and notifies the view — staying plain Dart, per-feature, and Ul-free so it's
unit-testable. Controllers must not become god-objects (grab-bags of unrelated logic) or
hold Buildcontext /framework handles that couple them to the UL

I Introduction

This file is the practical craft of the controller/view split that "Flutter MVC" (really MVVM) relies
on: what the controller owns, how to keep views thin, change notification, lifecycle/disposal, and
avoiding the god-controller. It applies regardless of whether you label it MVC or MVVM.

I Why this concept exists

The value of any presentation pattern is realized only if the view stays dumb and the controller
stays focused. Fat views scatter untestable logic across the widget tree; god controllers become
unmaintainable dumping grounds. Disciplined thin views + lean controllers deliver the testability
and maintainability the pattern promises.

I Real-world analogy

The controller is a department manager: it makes decisions and holds the plan (state), delegates
specialized work to experts (Model/repositories), and reports status (notifies). The view is the
reception desk: it shows the current status and passes requests to the manager — it doesn't
make decisions or do the work. A manager who also does accounting, HR, and shipping (god-
controller) burns out; a receptionist who starts making policy (fat view) causes chaos.

I Problem Statement

Design a feature's controller so it owns view state + operations and delegates rules to the
domain, keep the view purely presentational, wire proper change notification + disposal, and
avoid a god-controller. You'll define controller responsibilities and a thin view.



I Internal Working

View: render state + forward god-controller / BuildContext
intents inside
calls op notify "__.—""aVOid

\ \ P et .

Controller; owns view state +

operations
Model / repositories / use cases: dispose: cancel subs, close
rules + 1/0 resources

e Controller owns: the feature's view state (loading/data/error + fields), operations the view
calls (1oad, add, submit ), and change notification. It delegates business rules to the
Model/domain and I/O to repositories/use cases — it orchestrates, it doesn't implement
rules or fetch directly (Module 40).

e Controller must NOT: import Flutter Ul / hold Buildcontext (couples to the tree, leaks,
untestable), contain business rules (Model's job), do raw I/O (data layer's job), or accumulate
unrelated concerns (god-object).

e Thin view: renders from controller state and forwards intents; no logic beyond layout, no
state ownership, no direct model/repo calls. Handles loading/data/empty/error (Module 38).
It observes the controller ( ListenableBuilder / consumer / 0bx ).

e Change notification: mutate state then notify ( notifyListeners /reactive); prefer immutable
state snapshots so rebuilds are predictable; scope rebuilds to what changed (Module 21).

¢ Lifecycle/disposal: controllers holding subscriptions/streams/controllers must dispose them
(dispose() ); tie to the widget/Dl lifecycle so nothing leaks (Module 08).

¢ Avoiding god-controllers: one controller per feature/screen with a single responsibility;
extract shared logic into use cases/services; if a controller grows unrelated methods, split it.

e Testability: because the controller is plain Dart with injected dependencies, unit-test its state
transitions (call op — assert state) with fakes — no widgets/device.

¢ Passing context safely: if the view needs navigation/snackbars from a controller result, the
view reacts to state/events (it has context) — the controller emits an event/state, it doesn't



hold context.

I Memory Representation

Controller holds current (ideally immutable) view state + listener list + injected deps (+ any
subscriptions to dispose). Views hold references to the controller (observe) but no logic state.

I Compiler Behavior

A Ul-free controller compiles without Flutter widget imports (only foundation for changeNotifier is
fine) — a checkable purity boundary that enables plain-Dart tests.

I Runtime Behavior

Intent — controller op — (delegate to domain) — mutate state — notify — view rebuilds (scoped).
Dispose cancels subscriptions. God-controllers cause tangled updates + wide rebuilds.

I Flutter Engine Behavior

Scoped notifications rebuild only listening subtrees; unscoped notifications rebuild broadly
(Module 09).

I Dart VM Behavior

Controller logic is plain Dart (fast tests); subscriptions must be cancelled to avoid
leaks/background work.



I Examples

import 'package:flutter/foundation.dart'; // ChangeNotifier only — NO material/widgets

// CONTROLLER — owns view state + ops; delegates rules/IO; UI-free; disposable
class TasksController extends ChangeNotifier {

final AddTask addTask; // use case (domain) — injected

final LoadTasks loadTasks;

TasksController(this.addTask, this.loadTasks);
TasksViewState state = const TasksViewState.loading(); // immutable snapshot

Future<void> load() async {
state = const TasksViewState.loading(); notifylListeners();
final r = await loadTasks(); // delegate I/0 to domain/data
state = r is Success ? TasksViewState.data(r.value) : const TasksViewState.error('Failed');
notifylListeners();
}
Future<void> add(String text) async { // op the view calls

await addTask(text); // rule enforced in the use case/model
await load();

}

// No BuildContext, no dio, no business rules here.

// THIN VIEW — render + forward intents; observe controller; handle states
ListenableBuilder(
listenable: controller,
builder: (context, _) => switch (controller.state) {
Loading() => const CenteredSpinner(),
Data(:final tasks) => TaskList(tasks, onAdd: controller.add), // forward intent
Error(:final msg) => ErrorView(message: msg, onRetry: controller.load),
¥
)s




I Diagrams

View thin Controller Domain/Data

addtext intent

>
use case / repo rules + 1/0
>
Result
4 .........................................
update state
notify — rebuild scoped
4. .....................................
View thin Controller Domain/Data

I Common Mistakes

Mistake Why Fix

BuildContext inside the controller = Couples to Ul, leaks, untestable = View reacts to state/events; no context in controller

Business rules/I/O in the controller Wrong layer, untestable Delegate to Model/use cases/repos
Fat view with logic/state Untestable, tangled Thin view: render + forward intents
God-controller Unmaintainable grab-bag One per feature; split; extract services
Not disposing subscriptions Leaks/background work dispose() tied to lifecycle
Mutable shared state without notify = Stale Ul Immutable snapshots + notify
Unscoped notifications Wide rebuilds/jank Scope listeners

I Best Practices

e Controller owns view state + operations + notification, stays plain Dart (no
Buildcontext /Ul imports), and delegates rules to the Model/domain and 1/0 to
repositories/use cases.

e Keep the view thin (render + forward intents, handle loading/data/empty/error); observe the
controller; scope rebuilds.



e One focused controller per feature (avoid god-objects); dispose subscriptions/resources;
use immutable state snapshots + notify.

e For navigation/snackbars, have the view react to state/events (it has context) — never hold
context in the controller; unit-test state transitions with fakes.

I Performance

Scoped notifications + immutable snapshots keep rebuilds minimal (Module 21). God-controllers
and unscoped notifies cause wide rebuilds. Disposal prevents leaked subscriptions doing
background work. Controller logic is cheap plain Dart.

I Advantages / Disadvantages

e + Testable controllers (plain Dart), thin reusable views, clear ownership, scoped rebuilds, no
context-leak.

e - Requires discipline (no context/rules/I/O in controller), disposal management, splitting to
avoid god-objects, state-snapshot boilerplate.

I Interview Questions

1. @ What does the controller own vs delegate? — Owns view state/operations/notification;
delegates business rules to the Model/domain and 1/O to repositories/use cases.

2. @ What must a controller never hold? — Buildcontext /Ul imports, business rules, or raw
I/O — those couple it to the Ul or belong in other layers.

3. €0 How does the view stay thin? — It only renders controller state and forwards intents
(handling loading/data/empty/error); no logic/state ownership.
4. How does navigation/snackbar happen without context in the controller? — The

controller emits state/events; the view (which has context) reacts.

5. € How do you avoid a god-controller? — One focused controller per feature; extract
shared logic into services/use cases; split when it grows unrelated concerns.

6. @ Why keep the controller Ul-free, and how does it help testing? — It's plain Dart, so
you unit-test state transitions (call op — assert state) with fakes, no widgets/device.

7. @ What lifecycle concern must controllers handle? — Disposing

subscriptions/streams/resources ( dispose() ) tied to the widget/DI lifecycle to avoid leaks.

I Senior Engineer Tips

e Ban suildcontext from controllers; emit state/events and let the view handle
navigation/snackbars — context in a controller is the top source of leaks and untestable code.



e Keep controllers per-feature and Ul-free, delegating rules/IO downward; the moment a
controller does everything, it's a god-object and your tests die.

e Use immutable state snapshots + scoped listeners; it makes rebuilds predictable, cheap, and
easy to assert in tests.

I Architect Perspective

Thin views + focused controllers are the transferable discipline beneath MVC/MVP/MVVM:
presentation logic lives in a testable, Ul-free controller that owns view state and delegates
downward, while views are replaceable projections. Getting this split right (no context, no rules,
no god-objects, proper disposal, scoped rebuilds) is what actually delivers testability and
maintainability — independent of the label (02_mvc_in_flutter.md, Module 43, Module 40).

I Summary

e Controller owns view state + operations + notification, stays plain Dart (no context/Ul),
delegates rules/IO downward; one per feature.

e Views are thin (render + forward intents, handle all states); scope rebuilds; use immutable
snapshots + notify; dispose resources.

e Navigation/snackbars via view reacting to state/events; controllers unit-tested with fakes.

I Revision Notes

e Controller: owns view state/ops/notify, Ul-free (no Bsuildcontext /material), delegates
rules—=Model, I/O—use cases/repos; per-feature (no god-object); dispose() subscriptions.

e View: thin (render + forward intents, loading/data/empty/error); observe controller; scope
rebuilds; immutable snapshots + notify.

e Navigation/snackbar via view reacting to state/events; unit-test controller state transitions
with fakes.

I Practice Questions

1. What belongs in the controller vs the view vs the domain?
2. Why must the controller not hold Buildcontext ?

3. How do you keep a controller from becoming a god-object?

I Coding Questions

1. Build a Ul-free controller owning view state + ops, delegating to use cases.

2. Wire a thin view that observes it and forwards intents (all Ul states).



3. Add disposal for a subscription and unit-test a state transition with fakes.

I Mini Project

Thin view + focused controller (Flutter): Refactor a feature so a Ul-free changeNotifier
controller owns view state + operations (delegating rules/IO to use cases), with proper disposal,
and a thin view renders + forwards intents (loading/data/empty/error) with scoped rebuilds.
Handle navigation via the view reacting to an event/state (no context in the controller). Unit-test
state transitions with fakes. Acceptance: controller Ul-free (no context/rules/IO), per-feature,
disposes resources; view thin + all states + scoped rebuilds; navigation without context-in-
controller; state transitions unit-tested.



MVC Tradeoffs & Comparison (MVC vs
MVP/MVVM/Clean)

MVC's strength is familiarity + simplicity for small apps; its weakness in Flutter is that
classic MVC doesn't fit the reactive model (it degrades into MVVM or god-controllers). The
presentation-pattern family differs mainly in how the view learns of changes and how
tightly it's coupled to presentation logic: MVC (controller mediates, view often reads
model), MVP (presenter drives a passive view via an interface — good testability, more
boilerplate), MVVM (view binds to an observable view model — the natural fit for reactive
Flutter). Clean Architecture is orthogonal — a layering scheme these presentation patterns
plug into. Choose by fit, not fashion.

I Introduction

This file weighs MVC's pros/cons in Flutter and compares it to MVP, MVVM, and Clean
Architecture so you can choose deliberately. It's the decision-making capstone-context before
building a pragmatic MVC feature (05_mvc_integration.md).

I Why this concept exists

Teams pick architecture by habit or hype. Knowing precisely how these patterns differ — and that
Clean Architecture is a different axis (layering) than MVC/MVP/MVVM (presentation) — lets you
combine them correctly (e.g., MVVM presentation + Clean layering) and avoid forcing classic
MVC onto a reactive framework.

I Real-world analogy

The patterns are different ways a shop floor talks to the back office: MVC — a waiter relays
orders and the floor peeks at the kitchen board; MVP — a manager (presenter) tells each passive
display exactly what to show through a strict script (interface); MVVM — displays subscribe to a
live status board (view model) and auto-update. Clean Architecture isn't a floor-to-office style
at all — it's how the whole building is organized into departments (layers), regardless of
which floor-talk style you use.

I Problem Statement

Given a Flutter feature, decide among MVC/MVP/MVVM and whether/how to combine with
Clean Architecture, justifying by testability, fit with reactivity, boilerplate, and team size. You'll
compare the patterns and pick appropriately.



I Internal Working

Presentation patterns (how view gets updates)

MVC: controller mediates; view MVP: presenter drives passive MVVM: view binds to observable Clean Architecture: LAYERING
reads model view via interface view model

natural fit

(domain/data/presentation)

plug a presentation pattern into
the presentation layer

reactive Flutter

e MVC:
o + Simple, familiar, minimal ceremony; fine for small apps/prototypes.

o - In Flutter it doesn't map cleanly (reactive vs imperative - becomes MVVM or a god-
controller); ambiguous variants; controller-view coupling can grow; testability depends on

how you build it.
e MVP (Model-View-Presenter — Module 42):

o + Highly testable (presenter talks to a view interface — mock the view); explicit contract;
passive view.

o - More boilerplate (view interfaces + wiring); the presenter—view interface feels unnatural
in reactive Flutter; less popular here.
e MVVM (Model-View-ViewModel — Module 43):

o + Natural fit for Flutter — the view binds to an observable view model (state holder),
matching Ul = f(state); testable view model; scoped rebuilds. This is what most "Flutter
MVC/GetX/Provider/Riverpod" apps actually are.

o - Binding/observability plumbing; risk of fat view models (mitigated by delegating to use
cases).

e Clean Architecture (different axis — Module 40):

o It's layering (domain/data/presentation + dependency rule), not a view-update style. You
combine it with a presentation pattern: e.g., MVVM view models in the presentation
layer calling use cases in the domain. "Clean + MVVM" is the common Flutter combo.

e Decision guide:
o Small/prototype — MVC/MVVMe-lite (a controller + reactive view), minimal layering.
o Typical app = MVVM presentation (state holder + reactive view).

o Complex/long-lived/team — Clean Architecture layering + MVVM presentation (+ DDD
in the domain if warranted — Module 46).

o MVP — when you want strict view-interface testability (rarer in Flutter).



e Key insight: pick a presentation pattern (MVC/MVP/MVVM) and decide how much layering
(Clean) — they're orthogonal choices; MVVM + Clean is the Flutter sweet spot.

I Memory Representation

Not applicable — architectural comparison. The differences are structural (who holds state, how
updates propagate, how layers are organized).

I Compiler Behavior

Not applicable.

I Runtime Behavior

MVVM/reactive: state change — binding — scoped rebuild. MVP: presenter calls view-interface
methods. MVC: controller mutates model — notify — view reads. Clean layering adds indirection
(use cases/interfaces) regardless.

I Flutter Engine Behavior

Reactive patterns (MVVM) align with the rebuild-from-state engine model; imperative view
updates (classic MVC/MVP interface calls) fit less naturally.

I Dart VM Behavior

All presentation logic (controller/presenter/view model) is plain Dart — unit-testable;
MVP/MVVM emphasize this most.



I Examples

Decision cheat-sheet (Flutter):

Prototype / tiny app -> MVVM-1lite (controller + reactive view), little layering

Standard app -> MVVM (state holder binds to view), repositories

Complex / long-lived / team -> Clean Architecture (layers + dependency rule) + MVVM presentation (+DDD if
needed)

Need strict view-mock tests -> MVP (presenter + view interface) — rarer in Flutter

"We use MVC" (GetX/Provider) -> usually MVVM in disguise — fine, name it correctly

Orthogonal axes:
Presentation pattern: MVC | MVP | MVWWM  (how the view updates)
Layering: none | Clean (how code is organized)

Common Flutter combo: MVVM + Clean

// Same feature, MVVM (natural Flutter) + Clean (layering): view model calls a use case
class ProfileViewModel extends ChangeNotifier { // presentation (MVVM)
final GetProfile getProfile; // domain use case (Clean)
ProfileViewModel(this.getProfile);

// ... holds observable state; view binds; delegates rules/IO downward

I Diagrams

Presentation: MVC / MVP / MVVM

Flutter fit— MVVM T

MVVM + Clean = Flutter sweet
spot

/

Layering: none / Clean ————complex apps—» Clean




I Common Mistakes

Mistake Why Fix
Treating Clean vs MVVM as either/or They're orthogonal Combine (MVVM presentation + Clean layers)

Forcing classic MVC on reactive Flutter = Friction/god-controllers =~ Use MVVM (reactive fit)

Picking by hype/habit Wrong fit for app size Choose by testability/fit/complexity
Over-layering a tiny app Boilerplate w/o payoff Right-size (MVVM-lite)
Under-structuring a complex app Tangles, untestable Add Clean layering

Mislabeling MVVM as MVC Confusion Name the pattern correctly

Fat view models/presenters Untestable god-objects = Delegate to use cases/services

I Best Practices

e Choose a presentation pattern (MVC/MVP/MVVM) and, separately, how much Clean
layering — they're orthogonal; MVVM + Clean is the Flutter sweet spot.

e Prefer MVVM for Flutter (matches reactive Ul = f(state)); use MVP only when strict view-
interface testability is worth the boilerplate; use MVC/MVVM-lite for tiny apps.

e Right-size: minimal structure for prototypes, full Clean layering for complex/long-lived/team
apps; name patterns honestly.

e Regardless of pattern, keep presentation logic testable (plain Dart) and delegate rules/10
downward (Model/use cases) to avoid god-objects.

I Performance

No inherent perf differences among patterns; MVVM's scoped bindings can be very efficient.
Over-layering adds negligible runtime cost but real dev cost — the perf-relevant concern is
scoping rebuilds, not the pattern label (Module 21).

I Advantages / Disadvantages

e + (Choosing well) right-sized, testable, framework-aligned architecture; clear combination of
presentation + layering.

e - (Choosing poorly) friction (classic MVC on reactive), boilerplate (MVP), or tangles (under-
structuring); confusion from mislabeling.

I Interview Questions

1. @ How do MVC, MVP, and MVVM differ? — By how the view is updated/coupled: MVC
(controller mediates, view reads model), MVP (presenter drives a passive view via an interface),



MVVM (view binds to an observable view model).

. @ Which fits Flutter best and why? — MVVM — the view binds to observable state,

matching Flutter's Ul = f(state) reactive model.

_) Is Clean Architecture an alternative to MVVM? — No — Clean is layering (a different
axis); you combine it with a presentation pattern (commonly MVVM).

. ) When would you use MVP in Flutter? — When you want strict, view-interface-mockable

testability and accept the extra boilerplate (uncommon in Flutter).

. £ Why does classic MVC strain in Flutter? — Its imperative "controller updates view" flow

conflicts with declarative rebuild-from-state; it tends to become MVVM or a god-controller.

. @ How do you decide the architecture for a new app? — By

size/complexity/longevity/team: prototype - MVVM-lite; standard - MVVM; complex —
Clean + MVVM (+DDD if warranted).

. @ What's the common failure mode across all these patterns? — Fat

presenters/controllers/view models (god-objects) — fixed by delegating rules/IO to use
cases/services.

I Senior Engineer Tips

Separate the two decisions explicitly — "which presentation pattern?" and "how much
layering?" — most architecture arguments conflate them; MVVM + Clean answers both well
for Flutter.

Default to MVVM in Flutter and add Clean layering as complexity grows; don't force classic
MVC or adopt MVP's boilerplate without a testability reason.

Name your pattern honestly (a bound view model is MVVM, not MVC); mislabeling breeds
confused code reviews and onboarding.

I Architect Perspective

MVC/MVP/MVVM answer "how does the view stay in sync?”; Clean Architecture answers "how is

the code layered?" — orthogonal concerns you compose. In Flutter, reactivity makes MVVM the

natural presentation choice, and Clean layering scales it for complex apps, with DDD deepening

the domain when warranted. MVC's lasting value is conceptual (separation of concerns); its literal

form is superseded by MVVM in reactive frameworks. Choose by fit and complexity, combine the

axes, and keep presentation logic testable (Module 43, Module 40, Module 46).

I Summary

MVC (simple, familiar; strains in reactive Flutter - MVVM/god-controller), MVP (testable via
view interface, more boilerplate), MVVM (natural reactive fit — view binds to view model).



e Clean Architecture is orthogonal layering, combined with a presentation pattern; MVVM +
Clean is the Flutter sweet spot.

e Choose by testability/fit/complexity/team, right-size, name honestly, delegate to avoid god-
objects.

I Revision Notes

e MVC: controller mediates/view reads model (simple; reactive-Flutter friction). MVP: presenter
drives passive view via interface (testable; boilerplate). MVVM: view binds observable view
model (Flutter-natural).

e Clean = layering (orthogonal), combine with presentation pattern (MVVM+Clean common).
Choose by size/complexity/team; right-size; name honestly; delegate to avoid god-objects.

I Practice Questions

1. How do MVC/MVP/MVVM differ in view updating/coupling?
2. Why is Clean Architecture not an alternative to MVVM?

3. Which pattern(s) would you pick for a prototype vs a complex team app?

I Coding Questions

1. Express the same feature in MVC-reactive and MVVM and note the difference.
2. Combine MVVM presentation with a Clean use case call.

3. Justify a pattern choice for three app scenarios.

I Mini Project

Architecture decision doc (Flutter): For three scenarios (prototype, standard app, complex team
app), recommend a presentation pattern (MVC/MVP/MVVM) and layering level (none/Clean),
justify by testability/fit/complexity, and show a small code sketch of the recommended combo
(e.g., MVVM + Clean) for the standard app. Acceptance: presentation vs layering treated as
orthogonal axes; MVVM identified as the reactive fit; recommendations justified per scenario;
combo sketch (view model — use case) correct; honest naming.



MVC Integration (Capstone: A Pragmatic MVC-Style
Feature)

Build a feature the way "MVC in Flutter" actually works in practice: a Model (data + rules,
ideally behind repositories/use cases), a Controller (Ul-free state holder with operations +
notification), and a thin reactive View — wired via DI, testable, and scoped. Acknowledge
honestly that this reactive controller pattern is essentially MVVM; the value isn't the label
but the discipline: thin views, focused Ul-free controllers, rules delegated downward, and the
reactive Ul = f(state) flow respected.

I Introduction

This module capstone assembles the fundamentals, Flutter mapping, controller/view discipline,
and tradeoffs into one pragmatic feature. It demonstrates the reactive controller pattern done
well and documents where it sits relative to MVVM/Clean — the practical takeaway of the
module.

I Why this concept exists

Seeing the roles individually isn't enough; the lesson lands when you build a clean, testable
feature and recognize what pattern you actually produced. This closes the loop: use the familiar
structure, respect the framework, keep it testable, and name it honestly.

I Real-world analogy

It's like being asked to build a "classic car" but with a modern electric drivetrain: you keep the
recognizable shape (Model/Controller/View vocabulary) but the engine is inherently reactive

(MVVM). Pretending it's a carburetor engine (imperative MVC) would break it; embracing the
electric drivetrain (state — rebuild) makes it work — and you're honest that it's really an EV.

I Problem Statement

Build a "notes" feature as pragmatic MVC: Model (Note + validation, behind a repository/use
cases), Controller (Ul-free changenotifier with load/add/delete + notify), and a thin reactive View
(loading/data/empty/error + retry), wired by DI and unit-tested — with a note documenting its
MVVM/Clean relationship. You'll compose the module's discipline into one slice.



I Internal Working

View: thin, reactive, forwards DI: inject use cases -> controller; reactive controller  MVVM view
intents controller -> view model

iétents \no\tify /
~.

Controller: Ul-free state holder +

notify

Use cases (domain):
AddNote/LoadNotes (rules)

l

NoteRepository (data): persistence

e Model (01_mvc_fundamentals.md): note entity + validation rule; for anything real, put rules in
use cases and persistence behind a repository (Module 40) rather than a monolithic model.

e Controller (03_controllers_and_thin_views.md): a Ul-free changenotifier owning immutable
view state + operations ( 1oad / add / delete ), delegating rules/IO to use cases, notifying
listeners, disposing resources — no Buildcontext , NO rules, no raw 1/0.

e View: a thin reactive widget ( ListenableBuilder ) rendering loading/data/empty/error + retry
and forwarding intents; scoped rebuilds; navigation/snackbars via reacting to state/events
(has context).

e Wiring (DI): inject use cases into the controller and the controller into the view (Module 14);
the view depends on the controller, the controller on use cases (domain) — dependencies
inward.

e Testability: unit-test the controller's state transitions with fake use cases (no widgets);
widget-test the view per state.

¢ Honesty about the label (04_mvc_tradeoffs_and_comparison.md): this is a reactive
controller pattern = MVVM; the "Model/Controller/View" naming is the MVC vocabulary
applied to a reactive framework. Document it so the team isn't confused, and note the easy
path to full Clean + MVVM.

¢ Right-sizing: for a tiny feature you can collapse use cases (controller calls the repo directly);
for a real app, keep the layers.



I Memory Representation

Controller holds immutable view state + injected use cases + listener list (+ resources to dispose).
View observes the controller. Model/entities are plain data; repository holds persistence.

I Compiler Behavior

Controller compiles Ul-free (no widget imports) — testable in plain Dart. View imports Flutter +
controller; dependencies point inward (view — controller — use cases — domain).

I Runtime Behavior

Intent — controller op — use case (rules) — repo (I/O) — state update — notify — view rebuild
(scoped). Errors surface as error state + retry. Reactive throughout.

I Flutter Engine Behavior

Only the view touches the engine; scoped notifications rebuild the listening subtree (Module 09).

I Dart VM Behavior

Controller/use case/model tests are fast plain Dart; only widget tests use the test binding.



Examples

import 'package:flutter/foundation.dart';

// MODEL (domain): entity + rule via use case; persistence via repository
class Note { final String id, text; const Note(this.id, this.text); }

abstract class NoteRepository { Future<List<Note>> all(); Future<void> add(Note n); }

class AddNote { // use case (rule lives here)
final NoteRepository repo;
AddNote(this.repo);
Future<Result<void>> call(String text) async {
if (text.trim().isEmpty) return Failure(ValidationFailure('empty'));
await repo.add(Note(_id(), text.trim()));

return const Success(null);

// CONTROLLER (UI-free reactive state holder — really an MVVM view model)
class NotesController extends ChangeNotifier {
final AddNote addNote; final NoteRepository repo;
NotesController(this.addNote, this.repo);

NotesState state = const NotesState.loading();

Future<void> load() async {
state = const NotesState.loading(); notifyListeners();
state = NotesState.data(await repo.all()); notifyListeners();
}
Future<void> add(String text) async {
final r = await addNote(text); // rule delegated to use case

if (r is Failure) { state = const NotesState.error('Note cannot be empty'); notifyListeners(); return;

await load();



// VIEW — thin, reactive, forwards intents; navigation/snackbars via reacting to state
ListenableBuilder(
listenable: controller,
builder: (context, _) => switch (controller.state) {
Loading() => const CenteredSpinner(),
Data(:final notes) when notes.isEmpty => const EmptyState('No notes yet'),
Data(:final notes) => NotelList(notes, onAdd: controller.add),
Error(:final msg) => ErrorView(message: msg, onRetry: controller.load),
¥
)s

// TEST — controller state transitions with fakes (no device)
test('add empty -> error state', () async {
final c = NotesController(AddNote(FakeRepo()), FakeRepo());
await c.add("' "N

expect(c.state, isA<NotesError>());

s

I Diagrams

View thin Controller Ul-free Use case Repository

addtext

\4

AddNotetext rule

\4

addnote I/O

v

ok/fail

update state

A,

notify — rebuild scoped

View thin Controller Ul-free Use case Repository



I Common Mistakes

Mistake Why Fix

Rules/I1/O in the controller Wrong layer, untestable = Delegate to use cases/repo
BuildContext in the controller Leaks/untestable View reacts to state/events

Fat view with logic Untestable Thin view: render + forward intents

Calling it classic MVC Mislabels MVVM Document it's MVVM-ish

Over-layering a tiny feature Boilerplate Right-size (controller—repo directly)

Unscoped rebuilds Jank Scope ListenableBuilder

No tests Loses the payoff Unit-test controller transitions

I Best Practices

e Structure as Model (domain/repos/use cases) + Ul-free Controller (state+ops+notify) +
thin reactive View; wire via DI (dependencies inward).

e Keep the controller Ul-free (no context/rules/lO), delegate to use cases/repositories,
dispose resources, use immutable state + scoped rebuilds.

e Unit-test controller state transitions with fakes; handle loading/data/empty/error + retry;
navigation via the view reacting to state/events.

e Document the label honestly (reactive controller = MVVM) and right-size the layering to
the feature's complexity.

I Performance

Scoped reactive rebuilds + immutable state keep it efficient; delegating rules/IO keeps the
controller light. No architectural overhead beyond negligible Dl/indirection. God-
controllers/unscoped rebuilds are the pitfalls to avoid (Module 21).

I Advantages / Disadvantages

e + Familiar vocabulary, clean testable controller, thin views, framework-aligned (reactive), easy
path to Clean + MVVM.

e - It's MVVM under an MVC label (potential confusion), controller-god risk, layering/DI + test
boilerplate, right-sizing judgment needed.

I Interview Questions

1. @ How is a pragmatic “Flutter MVC" feature structured? — Model (domain/repos/use
cases) + Ul-free controller (state + ops + notify) + thin reactive view, wired by DI.



2. @ Where do business rules and 1/0 go? — In use cases/repositories (domain/data) — not

the controller or view.

. ) Why is this really MVVM? — The controller is a state holder the view binds to (a view

model); the MVC naming is applied to a reactive framework.

. £ How do you keep the controller testable? — Ul-free (no context), inject use cases, unit-

test state transitions with fakes.

_) How is navigation handled without context in the controller? — The controller emits
state/events; the view (with context) reacts.

. @ How would you evolve this to full Clean + MVVM? — Formalize domain (entities/use

cases/interfaces) + data (repo impls) layers behind the controller (view model), keeping the
reactive view.

. @ When would you collapse the layers? — For a tiny feature — let the controller call the

repository directly, skipping use cases, to avoid ceremony.

I Senior Engineer Tips

Build it reactive and honest: a bound state-holder controller is MVVM — use it, document it,
and don't contort it toward imperative classic MVC.

Keep rules/IO out of the controller (use cases/repos) and context out entirely; that's what
makes the controller unit-testable and the feature maintainable.

Right-size the layering per feature and standardize the structure across features so the
codebase reads consistently.

I Architect Perspective

This capstone shows the practical resolution of the MVC-in-Flutter question: the reactive

controller pattern (MVVM in substance) with rules delegated to a domain and a thin bound view.

It respects the framework, stays testable, and upgrades cleanly to full Clean + MVVM as

complexity grows. The transferable lesson — thin views, focused Ul-free controllers, downward

delegation, honest naming — carries into every presentation pattern that follows (Module 43,
Module 40).

I Summary

Pragmatic "Flutter MVC" = Model (domain/repos/use cases) + Ul-free reactive Controller
(state+ops+notify) + thin reactive View, wired by DI.

It's MVVM in substance; keep the controller Ul-free and delegating downward, views thin,
rebuilds scoped, and unit-test transitions.

Document the label honestly; right-size layering; upgrade path is Clean + MVVM.



I Revision Notes

e Structure: Model (domain/repos/use cases) + Ul-free Controller ( changeNotifier :
state+ops+notify, no context/rules/I0) + thin reactive View (loading/data/empty/error+retry);
Dl-wired inward.

e Substance = MVVM (controller = bound view model); delegate rules—use cases, I0—repo;
dispose; scoped rebuilds; navigation via view reacting.

e Unit-test controller transitions with fakes; right-size layering; upgrade to Clean + MVVM.

I Practice Questions

1. What's in the Model vs Controller vs View here, and what's excluded from each?
2. Why is this pattern really MVVM, and does the label matter?

3. How do you test the controller without a device?

I Coding Questions

1. Build the notes feature: use case + repo + Ul-free controller + thin reactive view.
2. Wire it via DI and handle all Ul states + retry.

3. Unit-test controller state transitions (empty—error, load—data) with fakes.

I Mini Project

Pragmatic MVC feature (capstone — Flutter): Build a "notes" feature: Model (Note +
AddNote / LoadNotes USE CasesS + NoteRepository ), @ Ul-free changeNotifier controller (state +
load/add + notify, delegating rules/IO), and a thin reactive view (loading/data/empty/error +
retry, scoped rebuilds, navigation via reacting), wired by DI. Unit-test controller transitions with
fakes and document its MVVM/Clean relationship. Acceptance: controller Ul-free + delegating
(no context/rules/IO); view thin + all states + scoped rebuilds; DI-wired inward; transitions unit-
tested; label documented honestly; right-sizing noted.



