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Preface

Laravel makes it easy to build things. Maybe too easy. You scaffold a project, generate

some models, write a few controllers, and you have a working application in an

afternoon. The problem shows up three months later when you need to change

something and realize that nobody — including you — can follow the code.

This is not a Laravel problem. It is a habits problem. The framework gives you powerful

tools and sensible defaults, but it does not force you to use them well. You can write

beautiful, maintainable Laravel code or you can write a mess that happens to work.

The framework does not care either way.

This book is about choosing the first option.

I wrote it because I spent years learning these lessons the hard way — through messy

codebases, painful refactors, and code reviews that should have been shorter. Every

chapter addresses a real problem I have seen in production Laravel applications, and

every solution is something I actually use.

Who this book is for

You already know Laravel. You can build applications with it. What you want is to build

them better — code that your teammates can read, that you can maintain six months

from now, and that does not collapse under its own weight as the project grows.

If you are new to Laravel, start with the official documentation. Come back here once

you have built a project or two.
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Pragmatism Over Dogma

This book presents patterns, not commandments. Every pattern in here — Actions,

DTOs, Form Requests, thin controllers — exists to solve a real problem at a certain

scale. If you do not have the problem yet, you do not need the pattern yet.

A solo developer building a five-route CRUD application does not need Actions, DTOs,

and dedicated Form Requests for every endpoint. A controller with five lines of

validation and a simple create()  call is perfectly fine. It is readable, it is obvious, and

extracting it into three separate files would add ceremony without clarity. That is not

clean code. That is noise.

There is a name for the opposite of spaghetti code: ravioli code — dozens of tiny

classes that each do almost nothing, forcing you to click through twelve files to

understand a single operation. This book does not advocate for that. If you find

yourself creating a GetFlightsAction  that contains nothing but Flight::active()->get() ,

you have gone too far. A model with a well-named scope, called directly from a

controller, is already clean. Not everything needs to be wrapped in another class.

But Teams Need a Line in the Sand

Here is the tension: pragmatism without consistency is chaos.

On a team, "use your judgment" means five developers make five different judgment

calls. One puts validation in the controller, another uses a Form Request, a third

validates inside the Action. One developer writes business logic in the controller

because "it is only ten lines." The next developer adds fifteen more lines to the same

method because "there is already logic here." Six months later, you have a four-

hundred-line controller that everyone is afraid to touch — not because anyone made a

bad decision, but because nobody made the same decision.
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The patterns in this book earn their keep in team environments precisely because they

are conventions. When your team agrees that validation lives in Form Requests,

nobody debates where to put it. When business logic always goes in Actions, a new

developer knows where to look without asking. The value is not just in the pattern

itself — it is in the predictability. Everyone writes code the same way, code reviews

focus on logic instead of structure, and the codebase reads like it was written by one

person.

This does not mean you apply every pattern from day one. It means you decide as a

team which patterns you adopt, and then you follow them consistently. If your team

decides that simple validation stays inline and only complex validation gets a Form

Request, that is fine — as long as everyone agrees on what "simple" means and the

rule is written down somewhere.

The patterns in this book are a starting point for that conversation. Pick the ones that

fit your team and your project, agree on when to use them, and then treat that

agreement as non-negotiable. Consistency across a codebase is worth more than any

individual pattern.

A Note on AI

You can ask Claude, GPT, or any large language model to write a Laravel controller,

and it will. It will even write it well — syntactically correct, following common

conventions, probably with a Form Request and an Eloquent query. AI is remarkably

good at generating code that works.

But working code is not the same as clean code.

AI does not know your application. It does not know that your team puts business logic

in Actions, not controllers. It does not know that your project uses DTOs for data

transfer between layers. It does not know that you have a naming convention for Form

Requests, or that your models use specific scope patterns, or that your jobs follow a
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particular structure. It generates code based on statistical patterns from millions of

codebases — most of which are not clean.

Here is what I have learned from using AI extensively in my own work: AI is a

multiplier, not a replacement. If you understand clean code principles, AI

accelerates you. You can describe what you want, review what it generates, and

correct it quickly because you know what good looks like. If you do not understand

these principles, AI gives you more code faster — and more mess faster.

Even the most capable models — Claude Opus 4.6, GPT-5.4, whatever comes next —

cannot make architectural decisions for you. They cannot decide whether your

application needs an Action or whether the logic belongs in the controller. They cannot

judge whether a DTO adds clarity or ceremony to your specific use case. They cannot

weigh the trade-offs between a package and a hand-rolled solution in the context of

your team and your project. These are judgment calls that require understanding, not

generation.

This book teaches you the understanding. Once you have it, use AI as much as you

want. Direct it, review it, correct it. You will write better code faster than either you or

the AI could alone. But the understanding comes first. Without it, you are just

generating confident-looking code that you cannot evaluate.

What to expect

We start with how to think about clean code — simplicity, naming, dependency

injection. Then we move into writing clean Laravel code — controllers, actions, DTOs,

jobs, APIs. After that, we cover models and database patterns. Finally, we tie it all

together with testing.

Every example uses Laravel 13 and PHP 8.5. No outdated patterns, no deprecated

features.
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About the Author

I am Ahmad Mayahi, a software engineer who builds web applications with PHP and

Laravel.

I did not study computer science. I learned by building projects, reading source code,

and making every mistake you can make in a production codebase. That background

is why I write the way I do — practical, direct, and with zero patience for theory that

does not translate to real code.

I have worked on projects of all sizes, from weekend MVPs to large applications

maintained by teams over several years. The patterns in this book are the ones that

survived — the practices I kept coming back to because they actually made codebases

easier to work with.

You can find me at mayahi.net.

My Books
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Contributing

This book is open to contributions. If you spot an error, have a better example, or want

to add a section that fills a gap, you are welcome to submit a pull request.

What Makes a Good Contribution

Every chapter in this book follows a pattern: explain why a practice matters, then

show how to apply it in Laravel. A good contribution does the same. It does not just

show code — it explains the problem the code solves and why the reader should care.

Before you write, read two or three existing chapters to absorb the tone. The writing is

direct, opinionated, and practical. No hedging, no filler, no "it depends" without

explaining on what. Sentences are short. Paragraphs get to the point. Code examples

use real-world scenarios, not FooBar  abstractions.

Here is what to aim for:

Start with the problem. Show the messy or naive approach first, then

introduce the clean version. The reader should feel the pain before seeing the

cure.

Explain the why, not just the what. "Use Actions" is not useful. "Use Actions

because they give you a single place to test business logic without HTTP

overhead" is.

Use Laravel 13 and PHP 8.5. Constructor property promotion, enums, match

expressions, typed properties — use modern PHP. No legacy patterns.

Keep examples realistic. Orders, users, subscriptions, payments — things that

exist in real applications.
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Skip the obvious. Do not explain what a controller is. The reader already knows

Laravel. Explain what makes a controller clean.

Using AI

You are free to use AI to help you write. I use it myself. But AI is a drafting tool, not an

author. If you paste a chapter into Claude or GPT and submit whatever comes back, it

will not match the book's voice — and I will be able to tell.

Here is what works: use AI to generate a first draft, then rewrite it in your own words.

Cut the filler it adds. Remove the hedging. Make the sentences shorter. Add your own

experience and opinions. The result should sound like a person who has strong views

about Laravel, not a language model trying to be helpful.

If you use AI, give it context about the book's style. Here is a prompt that works well:

I am contributing to a technical book about clean code in Laravel.

The book's style is:

- Direct and opinionated — no hedging or "it depends" without explaining on what

- Short sentences, short paragraphs

- Every section starts with the problem (messy code), then shows the clean solution

- Code examples use realistic scenarios (orders, users, payments), not FooBar

- Uses Laravel 13 and PHP 8.5 features (constructor property promotion, enums, match, typed properties)

- Explains WHY a pattern matters, not just HOW to use it

- No bold in paragraphs — bold is for list item labels and headings only

- References link to official docs or well-known community articles

Write a section about [YOUR TOPIC]. Start with the problem, show the naive approach,

then present the clean solution with an explanation of why it is better.

Keep it practical — the reader already knows Laravel.

Then rewrite the output until it sounds like you, not the model.
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What to Contribute

Fix errors. Typos, broken code examples, outdated patterns, wrong Laravel

version behavior.

Improve examples. If a code sample could be clearer or more realistic, improve

it.

Add missing topics. If a chapter skips something important, add a section.

Open an issue first to discuss scope.

Update references. If a linked article has moved or disappeared, find the new

URL or a suitable replacement.

What Not to Contribute

Do not rewrite existing sections to match a different opinion. The book is

opinionated on purpose. If you disagree with a pattern, open an issue for

discussion instead of submitting a rewrite.

Do not add chapters about topics the book intentionally skips. If it is not here,

there is probably a reason. Ask first.

Do not add comments, docblocks, or type annotations to code you did not

change. Keep diffs focused.

How to Submit

Fork the repository, make your changes, and open a pull request. In the PR

description, explain what you changed and why. If you are adding new content,

include a brief outline of the section so I can review the direction before the details.
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Chapter 01

The Philosophy of Simplicity
Think Clean

One of the most consistent messages from Taylor Otwell is a warning against being

too "clever." In a 2025 episode of the Maintainable podcast, he described the pattern

clearly:

We as developers sometimes tend to try to build these beautiful cathedrals of

software... but we can sometimes create very complex cathedrals of

complexity that aren't so easy to change. Software should be a little bit more

simple and disposable and easy to change.

This is not a throwaway quote. It is the single most important idea in this entire book.

The Laravel framework was not built to impress computer science professors. It was

built so that working developers could ship real applications without drowning in

abstraction.

Clever code is code that makes the author feel smart. Simple code is code that makes

the reader feel smart. There is a world of difference between the two, and Taylor has

spent over fourteen years choosing the latter.

Consider this example. A clever and compact ternary chain:

$status = $user->isAdmin() ? ($order->isPaid() ? 'approved' : 'pending') : 'rejected';

Now look at the same logic written simply:
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public function determineOrderStatus(Order $order): string

{

    /** @var \App\Models\User $user */

    $user = $order->user;

    if ($user->isAdmin()) {

        if ($order->isPaid()) {

            return 'approved';

        }

        return 'pending';

    }

    return 'rejected';

}

The second version is longer, but any developer on your team can read it and

understand what it does - including the one who joins six months from now. That is the

trade Taylor makes every single time: more lines for more clarity.

Convention Over Configuration

Convention over configuration is one of the most influential ideas in modern web

development, popularized by Ruby on Rails and deeply embedded in Laravel's DNA.

Laravel is an opinionated framework. It has opinions about where your controllers go,

how your models are named, what your migration files look like, and how your routes

are structured. These opinions are not arbitrary - they are conventions that eliminate

thousands of small decisions from your daily work.

When you follow Laravel's conventions, every Laravel developer who reads your code

already knows where to find things. The framework's tooling - Artisan commands,

route model binding, automatic dependency injection - works seamlessly because it

expects things to be in certain places. And you stop wasting mental energy on
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decisions that do not matter.

Here is a practical example. Laravel expects a User  model to map to a users  table.

You do not need to configure this. You do not need a mapping file. You do not need an

annotation. It just works:

// Laravel knows this maps to the "users" table

class User extends Model

{

    // No $table property needed

}

The moment you fight this convention - naming your model UserAccount  but keeping

the users  table, or naming your table tbl_users  - you create friction. Now you need

explicit configuration:

class UserAccount extends Model

{

    protected $table = 'users'; // Fighting the convention

}

Every piece of explicit configuration is a small tax on every developer who reads your

code. Sometimes that tax is worth paying. Most of the time, it is not.

Code That Reads Like English

One of Laravel's most distinctive qualities is how its code reads. Taylor designs APIs so

that method chains feel like sentences rather than instructions. Look at this Eloquent

query:

16 / 570 mayahi.net

https://laravel.com/docs/eloquent


$users = User::where('active', true)

    ->whereHas('subscription', function (Builder $query): void {

        $query->where('plan', 'premium');

    })

    ->orderBy('name')

    ->get();

You can read that aloud: "Get users where active is true, where they have a

subscription with a premium plan, ordered by name." Now compare the same thing in

raw SQL:

SELECT *

FROM users

WHERE active = 1

AND EXISTS (

    SELECT 1

    FROM subscriptions

    WHERE subscriptions.user_id = users.id

      AND subscriptions.plan = 'premium'

)

ORDER BY name ASC;

SQL tells the database how to fetch the data. Eloquent tells the reader what you want.

Both work, but one is easier to come back to six months later.

This pattern runs through the entire framework. The query builder, the collection

methods, the validation rules - they are all designed to chain into readable sentences.

When you write $collection->where('active', true)->sortBy('name')->values() , even

someone unfamiliar with PHP can roughly follow what it does.

When you write your own code, ask yourself: can I read this line aloud and have it

make sense?
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Embrace the Framework

One of the most common mistakes in the Laravel community is fighting the

framework. Developers coming from other ecosystems often try to impose patterns

that do not fit - custom validation layers, hand-rolled authentication systems, or

abstraction layers on top of things Laravel already handles.

Here is an example. A developer coming from a framework without built-in validation

might build something like this:

class UserValidator

{

    public function validate(array $data): array

    {

        $errors = [];

        if (empty($data['email'])) {

            $errors[] = 'Email is required.';

        }

        if (! filter_var($data['email'], FILTER_VALIDATE_EMAIL)) {

            $errors[] = 'Email is not valid.';

        }

        if (User::where('email', $data['email'])->exists()) {

            $errors[] = 'Email is already taken.';

        }

        return $errors;

    }

}

Laravel already does all of this in one line:

$validated = $request->validate(['email' => ['required', 'email', 'unique:users']]);
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And that is just validation. The same pattern applies across the framework:

// Model not found? 404 automatically.

$user = User::findOrFail($id);

// Caching? One line.

$users = Cache::remember('users', 3600, fn (): Collection => User::all());

// File storage? One line.

$path = $request->file('avatar')->store('avatars');

This does not mean you should never build custom solutions. It means you should

reach for Laravel's built-in tools first. The framework is remarkably complete, and the

code you do not write is the code that never has bugs.

PHP Built-in Features Are Not Always the Answer

There is a subtler version of fighting the framework that does not involve building

custom solutions from scratch. Instead, developers see a shiny new PHP feature and

reach for it as a drop-in replacement for something the framework already handles.

A common example is PHP 8.4 property hooks. You might be tempted to use them

inside Eloquent models:

class User extends Model

{

    public string $first_name {

        set(string $value) => $this->attributes['first_name'] = ucfirst($value);

        get => ucfirst($this->attributes['first_name']);

    }

}

It looks clean. It uses a modern PHP feature. But it quietly breaks how Eloquent works.

The Laravel way to handle this is with the attribute system:
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use Illuminate\Database\Eloquent\Casts\Attribute;

class User extends Model

{

    protected function firstName(): Attribute

    {

        return Attribute::make(

            get: fn (string $value): string => ucfirst($value),

            set: fn (string $value): string => ucfirst($value),

        );

    }

}

The difference is not cosmetic. Eloquent's attribute system is wired into the model's

lifecycle. Serialization methods like toArray() , toJson() , and $appends  all depend on

it. Property hooks bypass serialization entirely - $user->first_name  and $user-

>toArray()['first_name']  will return different values. Your model might look like it

works when you access a property directly, but it will behave unexpectedly the

moment you serialize it for an API response.

Beyond the technical issues, framework conventions are where your team and the

ecosystem will look. Nova, Filament, API Resources, and every Laravel package that

touches models understands the attribute system. New developers joining your project

will check casts()  and look for Attribute  methods - not property hooks.

This is not a criticism of property hooks themselves. They are a great PHP feature - in

plain PHP classes, DTOs, value objects, and anywhere you are not inside Eloquent's

system. But inside a model, Eloquent's tools exist for a reason. Use them.
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You Are Not Going to Need It

Developers love to plan for the future. "What if we need to switch databases?" "What if

we need to support multiple payment providers?" "What if this needs to scale to

millions of users?" These are valid questions - for later. Right now, they lead to code

that solves problems you do not have.

This idea has a name: YAGNI - You Aren't Gonna Need It. It means do not build

something until you actually need it.

Here is what premature abstraction looks like:

// You have one payment provider: Stripe.

// But "what if we add PayPal later?"

interface PaymentGatewayInterface

{

    public function charge(int $amount, string $currency): PaymentResult;

    public function refund(string $transactionId): RefundResult;

}

class StripePaymentGateway implements PaymentGatewayInterface { /* ... */ }

class PaymentGatewayFactory { /* ... */ }

class PaymentGatewayManager { /* ... */ }

You now have four files to maintain instead of one, and you still only use Stripe. If

PayPal comes along next year, you can refactor then - and you will have a much better

understanding of what the abstraction should look like because you will have a real

second use case, not an imaginary one.

The simple version:
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class StripeService

{

    public function charge(int $amount, string $currency): PaymentIntent

    {

        return Stripe::paymentIntents()->create([

            'amount' => $amount,

            'currency' => $currency,

        ]);

    }

}

One class, no interface, no factory. When you need a second payment provider, that is

the time to extract an interface - not before.

The Repository Pattern in Laravel

The most common example of YAGNI in the Laravel world is the Repository Pattern.

The idea is to put a layer between your application and the database so that you can

"swap the database later." It looks something like this:
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interface UserRepositoryInterface

{

    public function findById(int $id): ?User;

    public function findActiveUsers(): Collection;

    public function create(array $data): User;

}

class EloquentUserRepository implements UserRepositoryInterface

{

    public function findById(int $id): ?User

    {

        return User::find($id);

    }

    public function findActiveUsers(): Collection

    {

        return User::where('active', true)->get();

    }

    public function create(array $data): User

    {

        return User::create($data);

    }

}

Every method in this class is a thin wrapper around something Eloquent already does.

The interface adds nothing - it just mirrors the methods on the other side. And the

justification is always the same: "What if we need to switch from MySQL to MongoDB?"

Be honest with yourself: how often does that happen? In years of building Laravel

applications, I have never seen a project that actually needed to swap its database.

And even if it did, the repository would not save you - switching databases means

changing queries, relationships, indexes, migrations, and data types. A thin wrapper

around Eloquent does not protect you from any of that.
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Laravel already gives you two powerful layers for querying data: Eloquent for working

with models and relationships, and the Query Builder for more complex queries.

Between the two, you can handle virtually anything. If your query logic gets complex,

use Eloquent scopes - not a repository that repeats what Eloquent already does.

// Instead of a repository, use scopes

use Illuminate\Database\Eloquent\Attributes\Scope;

class User extends Model

{

    #[Scope]

    protected function active(Builder $query): void

    {

        $query->where('active', true);

    }

}

// Clean, simple, and uses what Laravel gives you

$activeUsers = User::active()->get();

The Repository Pattern has its place in frameworks that do not have a built-in ORM, or

in applications that genuinely talk to multiple data sources. In a typical Laravel

application, it is extra code that solves a problem you do not have.

The best abstraction is the one you write after you have two concrete

implementations, not before you have one.

Code Is Read More Than It Is Written

As Robert C. Martin wrote in Clean Code, "the ratio of time spent reading versus

writing is well over 10 to 1." This applies even more in a framework like Laravel, where

conventions make code predictable - but only when you write with the reader in mind.

24 / 570 mayahi.net

https://laravel.com/docs/eloquent
https://laravel.com/docs/queries
https://laravel.com/docs/eloquent#query-scopes
https://en.wikipedia.org/wiki/Robert_C._Martin
https://www.oreilly.com/library/view/clean-code-a/9780136083238/


You write a line of code once. Your team reads it dozens of times - in code reviews,

while debugging, while adding features nearby, while onboarding new developers.

Every decision you make while writing should favor the reader, not the writer.

This means:

Choose clarity over brevity. A longer, obvious name beats a short, cryptic one.

$activeSubscriptions  is better than $subs .

Choose boring over clever. A simple if  statement that anyone can follow beats a

one-liner that requires a second look.

Choose explicit over implicit. If something is not obvious from the code, make it

obvious - even if it takes an extra line.

A good rule of thumb: if you need to add a comment to explain what a piece of code

does, the code itself is probably too complex. Rewrite it until the comment is

unnecessary.

// Before: needs a comment to explain

// Get users who registered in the last 30 days and have verified their email

$users = User::where('created_at', '>', now()->subDays(30))

    ->whereNotNull('email_verified_at')

    ->get();

// After: the code explains itself

$users = User::query()

    ->registeredInLast(days: 30)

    ->verified()

    ->get();

The second version uses Eloquent scopes to give the query conditions meaningful

names. The logic is the same, but the reader does not need a comment to understand

it.
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The Three Questions

Before writing any piece of code in a Laravel application, ask yourself three questions:

1. Is this the simplest way to solve this problem?

If you are reaching for a design pattern, a third-party package, or a custom

abstraction, pause. Is there a simpler way? Could a plain PHP class do the job? Could a

built-in Laravel feature handle it?

2. Will a new team member understand this in thirty seconds?

If your code requires a README, a diagram, or a verbal explanation to understand, it is

too complex. The best code explains itself.

3. Am I following Laravel's conventions?

If you are naming things differently, putting files in unusual places, or structuring your

application in a non-standard way, you should have a very good reason. Convention is

a gift - accept it.

These three questions will guide every decision in this book. When we discuss Actions,

Services, DTOs, or Domain-Driven Design in later chapters, we will always come back

to these fundamentals: simplicity, clarity, and convention.

What This Book Is (and What It Is Not)

This book is not a Laravel tutorial. It assumes you already know how to build Laravel

applications - you understand routing, controllers, Eloquent, Blade, and the basics of

the framework.

This book is about how to build Laravel applications well. It is a style guide, an

architecture guide, and a philosophy guide - all grounded in practical, real-world code

examples using Laravel 13. Every pattern we discuss, every convention we
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recommend, and every package we introduce serves one purpose: making your code

simpler, clearer, and more maintainable.

We start with the small things - naming, code style, controller structure - and gradually

build toward larger architectural patterns like Domain-Driven Design and Event

Sourcing. Each chapter builds on the previous one. No concept is used before it is

explained.

By the end of this book, you will not just write Laravel code. You will write Laravel code

that any Laravel developer can read, understand, and maintain.

Summary

Simple beats clever. Write code that makes the reader feel smart, not the author.

More lines for more clarity is always a good trade.

Follow Laravel's conventions. The framework expects things in certain places.

When you follow those expectations, the tooling works for you and every Laravel

developer already knows their way around your code.

Let code read like English. Eloquent, collections, and validation are designed to

chain into readable sentences. Write your own code the same way.

Use what Laravel gives you. Before building a custom solution, check if the

framework already solves the problem. It usually does.

Do not build for imaginary requirements. Solve the problem in front of you.

Abstractions, interfaces, and patterns like the Repository Pattern can wait until

you have a real reason to reach for them.

Favor the reader. You write code once. Your team reads it dozens of times.

Choose clarity over brevity, boring over clever, and explicit over implicit.

Ask three questions before writing code: Is this the simplest way? Will a new

team member understand it quickly? Am I following Laravel's conventions?
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Test Your Understanding

Think you've mastered this chapter? Take the quiz and find out.

http://mayahi.test/quiz/book/clean-code-in-laravel/the-philosophy-of-simplicity
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Chapter 02

Naming Conventions
Think Clean

Naming is the most underrated skill in software development. A good name eliminates

the need for a comment. A bad name creates confusion that ripples through your

entire codebase. In Laravel, naming is especially important because the framework

uses names to make automatic connections - a User  model maps to a users  table, a

PostController  handles Post  routes, and a SendWelcomeEmail  job does exactly what its

name says.

Taylor Otwell's code is remarkably consistent in its naming. If you read through the

Laravel framework source code, you will notice that every class, method, and variable

follows predictable patterns. This chapter documents those patterns so you can follow

them in your own applications.

Models

Models are always singular nouns in PascalCase. A model represents a single record in

a database table, so it makes sense to name it in the singular:

After Before Why

User Users Plural - a model is one record

Invoice InvoiceModel Redundant suffix

OrderItem Order_Item Snake_case in a class name

FlightBooking Flightbooking Missing PascalCase word boundary
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Laravel automatically maps model names to table names by converting PascalCase to

snake_case and pluralizing:

class OrderItem extends Model

{

    // Automatically maps to "order_items" table

    // No $table property needed

}

When your model name has multiple words, Laravel handles it correctly. OrderItem

becomes order_items . FlightBooking  becomes flight_bookings . Trust the convention.

Controllers

Controllers follow the pattern {SingularResource}Controller . They are always singular

because they handle operations on a type of resource, not on multiple resources. We

cover controller structure in detail in the Thin Controllers chapter.

After Before Why

UserController UsersController Plural

InvoiceController InvoiceCtrl Abbreviated

OrderItemController OrderItemsController Plural

For controllers that do not map to a single resource, use a descriptive name that

explains what the controller does:

class DashboardController extends Controller { }

class SettingsController extends Controller { }

class SearchController extends Controller { }
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For invokable controllers - controllers with a single __invoke  method - name them after

the action they perform. We explain when and why to use invokable controllers in the

Thin Controllers chapter.

class ExportOrdersController extends Controller

{

    public function __invoke(Request $request): Response

    {

        // Single action: export orders

    }

}

Methods

Methods in Laravel always use camelCase and typically start with a verb that

describes what they do:

// After: verb-first, descriptive

public function calculateTotal(): Money { }

public function sendNotification(): void { }

public function findByEmail(string $email): ?User { }

public function markAsPaid(): void { }

public function isActive(): bool { }

public function hasSubscription(): bool { }

// Before: vague, noun-first, or unclear

public function total(): Money { }        // Is this getting or calculating?

public function notification(): void { }   // Is this sending or creating?

public function email(string $email) { }   // What about the email?

Notice the naming patterns for boolean methods: is  prefix for state checks ( isActive ,

isPaid , isAdmin ) and has  prefix for relationship/ownership checks ( hasSubscription ,

hasPermission , hasVerifiedEmail ).
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Variables

Variable naming is arguably the most important naming decision you make, because

variables are everywhere. A method gets named once. A variable gets read dozens of

times - in conditions, loops, function arguments, and return values. If the name is

unclear, every line that uses it becomes harder to understand.

The rule is simple: a variable name should tell you what it holds, not just that it exists.

Use camelCase and be specific.

Say What It Is

The biggest mistake is using short, vague names that force the reader to look

elsewhere to understand what the variable contains:

// Before: what is $u? What is $data? What is $inv?

$u = User::where('active', true)->get();

$data = $orders->sum('total');

$inv = Invoice::where('status', 'pending')->first();

$temp = $user->created_at->diffInDays(now());

// After: the name tells you exactly what it holds

$activeUsers = User::where('active', true)->get();

$monthlyRevenue = $orders->sum('total');

$pendingInvoice = Invoice::where('status', 'pending')->first();

$daysSinceRegistration = $user->created_at->diffInDays(now());

When you read $monthlyRevenue , you know what it is. When you read $data , you have

to trace back to where it was assigned. That tracing adds up across an entire

codebase.
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Avoid Abbreviations

It is tempting to shorten names to save keystrokes, but abbreviated names cost more

time in reading than they save in typing. Your editor has autocomplete - use it:

Before After Why

$usr $user Saves two characters, loses clarity

$addr $shippingAddress Which address? Billing? Shipping?

$qty $quantity Not everyone reads qty  as "quantity"

$calc $calculatedDiscount Calculated what?

$res $response $res  could mean result, resource, or response

$e $exception Single letters hide meaning

The only place single-letter variables are acceptable is in short loops where the scope

is tiny and the meaning is obvious:

for ($i = 0; $i < $retryLimit; $i++) {

    // $i is fine here - small scope, obvious meaning

}

Singular vs. Plural

Use plural names for collections and singular names for single items. This small habit

tells the reader whether they are looking at one thing or many things without checking

the type:
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$users = User::all();              // Collection - plural

$user = User::findOrFail($id);    // Single model - singular

foreach ($users as $user) {        // Iterating: plural → singular

    $user->notify(new WelcomeNotification());

}

This also protects you from mistakes. If you see $user->sum('balance') , something is

wrong - a single model does not have a sum  method. The plural name $users-

>sum('balance')  immediately makes sense.

Booleans Should Read Like Questions

A boolean variable should read naturally in an if  statement. Prefix it with is , has ,

can , should , or was :

// After: reads like English

$isActive = $user->active;

$hasSubscription = $user->subscription !== null;

$canEditPost = $user->id === $post->user_id;

$shouldSendReminder = $invoice->due_at->isToday();

// Before: what does "true" or "false" mean here?

$active = $user->active;           // Is this a boolean or the active record?

$subscription = true;              // Is this a boolean or a Subscription object?

$edit = $user->id === $post->user_id;  // Edit what?

When you read if ($isActive) , it flows like a sentence: "if is active." When you read

if ($active) , it could mean anything.

Avoid Generic Names

Names like $data , $result , $info , $temp , and $value  tell you nothing. They are

placeholders that never got replaced with a real name:
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// Before: generic names that could mean anything

$data = $request->validated();

$result = $paymentGateway->charge($amount);

$info = $user->profile;

$items = $request->input('products');

// After: specific names that describe the content

$validatedInput = $request->validated();

$chargeResult = $paymentGateway->charge($amount);

$userProfile = $user->profile;

$selectedProducts = $request->input('products');

Sometimes $result  seems fine because the context is obvious. But code gets moved,

refactored, and read out of context. A specific name survives those changes; a generic

one does not.

Match the Domain Language

Use the same words your team and your business use. If the business calls them

"invoices," do not call them "bills" in code. If the product team says "subscription," do

not use "plan":

// If the business says "coupon"

$appliedCoupon = Coupon::where('code', $code)->first();

// Do not call it a "discount code" or "promo" in code

$promo = Coupon::where('code', $code)->first(); // Confusing

This idea comes from Domain-Driven Design - using a shared language between

developers and the business. When everyone uses the same words, there is less room

for misunderstanding.
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Database

Tables

Database tables are always plural and use snake_case. This is the convention that

Eloquent relies on for automatic model-to-table mapping:

Model Table Pivot Table

User users -

Post posts -

OrderItem order_items -

User  + Role - role_user  (alphabetical)

Pivot tables combine the two model names in singular snake_case, sorted

alphabetically, joined by an underscore. So User  and Role  become role_user , not

user_role .

Columns

Columns use snake_case and should describe what they store. See migrations for all

available column types:

Schema::create('orders', function (Blueprint $table): void {

    $table->id();

    $table->foreignId('user_id')->constrained();     // Foreign key: model_id

    $table->string('shipping_address');                // Descriptive

    $table->decimal('total_amount', 10, 2);           // Clear unit

    $table->timestamp('paid_at')->nullable();          // Timestamp: verb_at

    $table->boolean('is_refundable')->default(true);   // Boolean: is_ prefix

    $table->timestamps();                              // created_at, updated_at

});
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Notice the patterns: foreign keys use {model}_id , timestamps use {verb}_at  (like

paid_at , shipped_at , verified_at ), and booleans use is_  or has_  prefixes.

Routes

Routes use plural nouns in kebab-case for the URI, and follow RESTful conventions:

// After: RESTful, plural, kebab-case

Route::get('/users', [UserController::class, 'index']);

Route::get('/users/{user}', [UserController::class, 'show']);

Route::get('/order-items', [OrderItemController::class, 'index']);

Route::post('/order-items', [OrderItemController::class, 'store']);

// Before: singular, camelCase, or verb-based

Route::get('/user', [UserController::class, 'index']);       // Singular

Route::get('/orderItems', [OrderItemController::class, 'index']); // camelCase

Route::get('/getUsers', [UserController::class, 'index']);   // Verb in URL

Dashes vs. Underscores in URLs

When a route has multiple words, use dashes (kebab-case), not underscores. This is a

web-wide convention - Google recommends dashes over underscores in URLs, and it is

what most REST APIs use:

// After: dashes in the URL

Route::get('/order-items', [OrderItemController::class, 'index']);

Route::get('/payment-methods', [PaymentMethodController::class, 'index']);

Route::post('/forgot-password', ForgotPasswordController::class);

// Before: underscores or camelCase in the URL

Route::get('/order_items', [OrderItemController::class, 'index']);

Route::get('/paymentMethods', [PaymentMethodController::class, 'index']);
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There is one exception: route parameters must use camelCase or snake_case because

they map to PHP variables. Dashes are not allowed in PHP variable names, so {order-

item}  would not work:

// Route parameters use camelCase — dashes do not work here

Route::get('/users/{user}', [UserController::class, 'show']);

Route::get('/order-items/{orderItem}', [OrderItemController::class, 'show']);

Named Routes

Named routes use dot notation with the resource name:

Route::resource('users', UserController::class);

// Generates: users.index, users.create, users.store, users.show, etc.

// Custom named routes follow the same pattern

Route::get('/dashboard', DashboardController::class)->name('dashboard');

Route::get('/users/{user}/orders', [UserOrderController::class, 'index'])

    ->name('users.orders.index');

When a route name has multiple words, there is no single official convention. Some

teams use camelCase, others use kebab-case. Spatie's guidelines recommend

camelCase:

// camelCase (Spatie convention)

Route::get('/account/billing-history', [BillingController::class, 'history'])

    ->name('account.billingHistory');

// kebab-case (matches what Laravel generates for resource routes)

Route::get('/account/billing-history', [BillingController::class, 'history'])

    ->name('account.billing-history');
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Both work fine. What matters is that your team picks one and sticks with it. Avoid

snake_case — billing_history  — since neither the framework nor the community uses

it for route names.

Dots separate resources. The style you choose separates words within a segment. If

you stay consistent, you can always guess the route name without running php

artisan route:list .

Views

View files use kebab-case and are organized in directories matching their resource:

resources/views/

├── users/

│   ├── index.blade.php

│   ├── show.blade.php

│   ├── create.blade.php

│   └── edit.blade.php

├── order-items/

│   ├── index.blade.php

│   └── show.blade.php

└── components/

    ├── alert.blade.php

    └── user-card.blade.php

Reference them with dot notation:

return view('users.index', compact('users'));

return view('order-items.show', compact('orderItem'));
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Config Files

Configuration files and their keys use snake_case. The filename itself is also

snake_case:

// config/payment.php

return [

    'stripe_key' => env('STRIPE_KEY'),

    'default_currency' => 'usd',

    'tax_rate' => 0.21,

];

// Accessing config values with dot notation

$key = config('payment.stripe_key');

$currency = config('payment.default_currency');

Keep config keys flat and descriptive. If you find yourself nesting deeply, it is usually a

sign that the config file is doing too much and should be split into separate files.

Language Files

Laravel supports two approaches for localization: PHP files with short keys, and JSON

files with full translation strings as keys.

PHP Language Files

PHP language files live under lang/{locale}/  and use snake_case for both the filename

and the keys:

40 / 570 mayahi.net

https://laravel.com/docs/configuration
https://laravel.com/docs/localization


lang/

├── en/

│   ├── messages.php

│   ├── validation.php

│   └── auth.php

└── fr/

    ├── messages.php

    ├── validation.php

    └── auth.php

// lang/en/messages.php

return [

    'welcome' => 'Welcome to our application!',

    'order_placed' => 'Your order has been placed.',

    'greeting' => 'Hello, :name!',

];

// Accessing translations

echo __('messages.welcome');

echo __('messages.greeting', ['name' => 'Ahmad']);

JSON Language Files

For applications with many translatable strings, JSON files are simpler. Each language

gets a single file named after its locale, and the keys are the full English strings:

// lang/es.json

{

    "Welcome to our application!": "¡Bienvenido a nuestra aplicación!",

    "Your order has been placed.": "Tu pedido ha sido realizado."

}

The advantage of JSON files is that you do not need to invent short keys — the English

text is the key. The trade-off is that they can get large in applications with hundreds of

strings.
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For territory-specific languages, use the ISO 15897 format: en_GB  for British English,

pt_BR  for Brazilian Portuguese — not en-gb  or pt-br .

Form Requests

Form requests describe the action they validate:

After Before

StoreUserRequest UserRequest

UpdateOrderRequest OrderValidation

CreateInvoiceRequest InvoiceFormRequest

The Store  and Update  prefixes match the resource controller methods they serve,

making the connection obvious:

class UserController extends Controller

{

    public function store(StoreUserRequest $request): RedirectResponse { }

    public function update(UpdateUserRequest $request, User $user): RedirectResponse { }

}

Events, Listeners, Jobs, and Notifications

These classes follow a consistent pattern: they describe what happened (events), what

to do about it (listeners/jobs), or what to tell someone (notifications):
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Type Naming Pattern Example

Event Past tense verb
OrderPlaced , UserRegistered ,

PaymentFailed

Listener Action to take SendOrderConfirmation , CreateUserProfile

Job Action to perform ProcessPayment , GenerateInvoicePdf

Notification
What is being

communicated

OrderShippedNotification ,

WelcomeNotification

Mail What is being sent OrderConfirmationMail , PasswordResetMail

Events use past tense because they describe something that already happened.

Listeners, jobs, and notifications describe what will happen in response.

Enums

Enums use singular PascalCase, and their cases use PascalCase as well. Laravel has

built-in support for casting model attributes to enums:

enum OrderStatus: string

{

    case Pending = 'pending';

    case Processing = 'processing';

    case Shipped = 'shipped';

    case Delivered = 'delivered';

    case Cancelled = 'cancelled';

}

The enum name describes what it represents ( OrderStatus , PaymentMethod , UserRole ),

and each case reads naturally: OrderStatus::Shipped , PaymentMethod::CreditCard .
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Middleware

Middleware names describe what they check or enforce. Use PascalCase and keep the

name short:

After Before Why

EnsureEmailIsVerified CheckEmail Too vague — check what?

HandleLocale LocaleMiddleware Redundant suffix

Authenticate Auth Abbreviated

Laravel's own middleware follow this pattern: EnsureFrontendRequestsAreStateful ,

TrustProxies , HandleCors . The name should tell you what the middleware does without

opening the file.

Policies

Policies map directly to models. The naming is simple: {Model}Policy :

Model Policy

User UserPolicy

Invoice InvoicePolicy

OrderItem OrderItemPolicy

Policy methods match the action they authorize: view , create , update , delete ,

restore , forceDelete . These names come from Laravel's default resource methods,

and the framework auto-discovers them when you follow this convention.
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Traits

Traits use PascalCase and describe the capability they provide. Laravel's built-in traits

follow a clear pattern — they start with a verb or Has  prefix that reads naturally when

you see them in a use  statement:

use HasFactory;

use Notifiable;

use SoftDeletes;

use HasApiTokens;

Follow the same pattern in your own traits. The name should describe what the trait

gives the class, not what the class is:

After Before Why

HasSubscription SubscriptionTrait Redundant suffix

Searchable SearchTrait Redundant suffix

TracksActivity Activity Sounds like a model, not a behavior

HandlesPayments PaymentFunctions Vague and unusual

When you read class User extends Model  followed by use HasSubscription, Searchable , it

reads like a description: "User has subscription, is searchable."

Scopes

Eloquent scopes define reusable query constraints on a model. Scopes are defined

using the #[Scope]  PHP attribute:
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use Illuminate\Database\Eloquent\Attributes\Scope;

use Illuminate\Database\Eloquent\Builder;

class Order extends Model

{

    #[Scope]

    protected function paid(Builder $query): void

    {

        $query->whereNotNull('paid_at');

    }

    #[Scope]

    protected function recent(Builder $query): void

    {

        $query->where('created_at', '>=', now()->subDays(30));

    }

    #[Scope]

    protected function forUser(Builder $query, User $user): void

    {

        $query->where('user_id', $user->id);

    }

}

// Reads naturally when chained

$orders = Order::paid()->recent()->forUser($user)->get();

The method name is what you call when chaining - paid() , recent() , forUser() . Pick

names that are adjectives or past-tense verbs so they read well in a chain. Notice how

Order::paid()->recent()->forUser($user)  reads almost like English. That is the goal.

Avoid scope names that start with verbs like get  or find  — those suggest a method

that returns a result, not a scope that filters a query:
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After Before Why

active getActive Scopes do not "get" — they filter

published findPublished Same issue — sounds like it returns a result

forUser byUser Less clear, but acceptable

Blade Components

Blade components use kebab-case in their tag names and PascalCase for the class.

Laravel handles the conversion automatically:

// Class: app/View/Components/UserCard.php

class UserCard extends Component { }

// Usage in Blade

<x-user-card :user="$user" />

For nested components, the directory structure maps to dot notation in the tag:

app/View/Components/

├── Form/

│   ├── Input.php          → <x-form.input />

│   └── Select.php         → <x-form.select />

└── Navigation/

    └── Breadcrumb.php     → <x-navigation.breadcrumb />

Anonymous components — Blade files without a class — follow the same kebab-case

pattern:
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resources/views/components/

├── alert.blade.php        → <x-alert />

├── user-card.blade.php    → <x-user-card />

└── form/

    └── input.blade.php    → <x-form.input />

Constants

Class constants and global constants use SCREAMING_SNAKE_CASE :

class Invoice

{

    public const int MAX_LINE_ITEMS = 50;

    public const string DEFAULT_CURRENCY = 'usd';

    public const float TAX_RATE = 0.21;

}

This is a PHP-wide convention, not specific to Laravel, but it is worth mentioning

because mixing constant naming styles in a codebase is a common mistake.

If a class exists only to hold a group of related constants, consider using an enum

instead. Enums give you type safety, autocompletion, and a single place to manage

allowed values — which plain constants do not:
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// Instead of a class full of constants

class Currency

{

    public const USD = 'usd';

    public const EUR = 'eur';

    public const GBP = 'gbp';

}

// Use an enum

enum Currency: string

{

    case Usd = 'usd';

    case Eur = 'eur';

    case Gbp = 'gbp';

}

49 / 570 mayahi.net



The Complete Naming Reference

What Convention Example

Model Singular, PascalCase OrderItem

Controller Singular + Controller OrderItemController

Migration snake_case, descriptive create_order_items_table

Seeder Singular + Seeder OrderItemSeeder

Factory Singular + Factory OrderItemFactory

Table Plural, snake_case order_items

Pivot table Alphabetical, singular item_order

Column snake_case total_amount

Foreign key Singular model + _id order_id

Route Plural, kebab-case /order-items

Named route Dot notation order-items.index

View kebab-case directory order-items/index.blade.php

Config snake_case config('payment.stripe_key')

Method camelCase, verb-first calculateTotal()

Variable camelCase $orderItem

Property camelCase $this->shippingAddress

Constant SCREAMING_SNAKE_CASE MAX_LINE_ITEMS

Form Request Verb + Resource + Request StoreOrderItemRequest
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What Convention Example

Event Past tense OrderItemAdded

Listener Action phrase UpdateInventoryCount

Job Action phrase ProcessOrderPayment

Notification Descriptive + Notification OrderShippedNotification

Enum Singular, PascalCase OrderStatus

Middleware Descriptive, PascalCase EnsureEmailIsVerified

Policy Model + Policy OrderItemPolicy

Trait PascalCase, describes capability HasSubscription

Scope #[Scope]  + adjective/verb paid() , active()

Blade component kebab-case tag, PascalCase class <x-user-card>  / UserCard

Follow these conventions consistently, and any Laravel developer can navigate your

codebase without extra documentation.

Summary

Models are singular PascalCase ( OrderItem ). Laravel maps them to plural

snake_case tables ( order_items ) automatically.

Controllers are singular with a Controller  suffix ( OrderItemController ). Invokable

controllers are named after the action they perform.

Methods use camelCase and start with a verb ( calculateTotal , sendNotification ).

Boolean methods use is / has / can  prefixes.

Variables should say what they hold ( $activeUsers , not $data ). Use plural for

collections, singular for single items, and boolean prefixes for true/false values.
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Database tables are plural snake_case. Columns are snake_case. Foreign keys

use {model}_id . Timestamps use {verb}_at . Booleans use is_ / has_  prefixes.

Routes use plural kebab-case URLs ( /order-items ). Named routes use dot

notation ( users.orders.index ).

Views use kebab-case directories and filenames ( order-items/index.blade.php ).

Events use past tense ( OrderPlaced ). Listeners, jobs, and notifications describe

the action ( SendOrderConfirmation ).

Traits describe a capability ( HasSubscription , Searchable ). Scopes use the

#[Scope]  attribute with adjectives or past-tense verbs that chain naturally (

Order::paid()->recent() ).

Blade components use kebab-case tags ( <x-user-card> ) and PascalCase classes (

UserCard ).

When in doubt, check how Laravel names the same thing in its own source code

— then do that.

Test Your Understanding

Think you've mastered this chapter? Take the quiz and find out.

http://mayahi.test/quiz/book/clean-code-in-laravel/naming-conventions
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Chapter 03

Code Quality and Automation
Think Clean

Most books put code style at the end, as an afterthought. We put it here, in Chapter 3,

because code style is not a finishing touch - it is a foundation. If your team cannot

agree on how code looks, every pull request becomes a formatting debate instead of a

logic review.

Taylor Otwell settled this for the Laravel community. Laravel uses its own opinionated

coding style (based on PER Coding Style), and the official tool for enforcing it is Laravel

Pint.

Laravel Pint

Laravel Pint is a zero-configuration code style fixer built on top of PHP-CS-Fixer. It

ships with every new Laravel application. Out of the box, Pint uses the laravel  preset,

which is Taylor's preferred style. You do not need a configuration file. You do not need

to debate tabs versus spaces. You run Pint, and your code looks like Laravel code.

To fix the style of every PHP file in your project, run Pint with no arguments:

./vendor/bin/pint

If you want to see what Pint would change without actually modifying any files, use the

--test  flag. This is useful in CI pipelines where you want to fail a build on style

violations rather than auto-fix them:

./vendor/bin/pint --test
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You can also target specific files or directories instead of scanning the entire project:

./vendor/bin/pint app/Models

./vendor/bin/pint app/Http/Controllers/UserController.php

If you need to customize rules, create a pint.json  file in your project root:

{

    "preset": "laravel",

    "rules": {

        "concat_space": {

            "spacing": "one"

        },

        "ordered_imports": {

            "sort_algorithm": "length"

        }

    }

}

The best practice is to run Pint automatically. Add it to your CI pipeline, your pre-

commit hooks, or your editor's save action. Code style should never be a manual task.

Laravel Coding Style

Do not spend time debating which coding style to follow. Do not schedule meetings

about brace placement, ternary usage, or whether to use string interpolation. These

discussions burn hours and produce no business value.

Instead, adopt the Spatie Laravel & PHP guidelines as your non-negotiable standard.

Spatie has been building and maintaining Laravel packages for years — their

guidelines are battle-tested, comprehensive, and widely respected in the Laravel

community. They cover everything from early returns and ternary usage to validation

syntax, string formatting, and class structure.
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Treat these guidelines the same way you treat your code formatter: configure once,

follow always. When a new team member joins, point them to the guidelines. When a

pull request debate starts about style, point to the guidelines. The answer is already

written — there is nothing left to discuss.

Combine this with Laravel Pint (configured above) to enforce formatting automatically,

and your team never has to think about code style again.

Strict Types Declaration

By default, PHP is weakly typed. When a function expects an int  and you pass the

string "3" , PHP silently converts it and moves on. No error, no warning. This is by

design — PHP was built for the web, where everything starts as a string in an HTTP

request.

But that silent coercion can hide real bugs. Consider this:

function calculateTotal(int $quantity, float $price): float

{

    return $quantity * $price;

}

// PHP silently converts "3" to 3 — no error, no warning

calculateTotal("3", 19.99); // Returns 59.97

It works, but what if someone passes "three"  instead of "3" ? You only discover the

problem at runtime, and possibly in production.

Adding declare(strict_types=1)  at the top of a file changes this behavior. PHP will no

longer coerce types — if the types do not match, it throws a TypeError  immediately:
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<?php

declare(strict_types=1);

function calculateTotal(int $quantity, float $price): float

{

    return $quantity * $price;

}

calculateTotal("3", 19.99);

// TypeError: Argument #1 ($quantity) must be of type int, string given

Now the bug is caught at the call site, not somewhere downstream where the

corrupted value causes unexpected behavior.

Laravel itself does not use declare(strict_types=1)  — the framework is designed to be

flexible with type coercion. Many successful Laravel projects ship without it. Whether

you adopt strict types is a team decision, not a universal best practice.

If your team does decide to use it, two things matter. First, be consistent — apply it

across all your application files rather than mixing strict and non-strict files, which can

lead to confusing behavior at the boundaries. Second, if you are adding it to an

existing codebase, introduce it gradually — file by file, with tests covering each

change — rather than turning it on everywhere at once.

For more context, see the PHP documentation on strict typing and the Spatie

guidelines.

Static Analysis

Static analysis means checking your code for bugs without running it. Instead of

waiting for something to break in production, a static analysis tool reads your files,

follows how data moves through your methods, and tells you about problems before
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they happen. Think of it as a spell-checker for your logic.

Type hints are good - they tell PHP what types to expect. Static analysis takes that

further. PHPStan reads your entire codebase and catches bugs that tests might miss -

calling a method that does not exist, passing the wrong type to a function, or using a

variable that might be null. Larastan is a PHPStan extension that understands

Laravel's magic - Eloquent models, facades, collections, and more.

Unlike Pint, Laravel does not ship with PHPStan or any configuration for it. You need to

install it yourself:

composer require --dev larastan/larastan

Then create a phpstan.neon.dist  configuration file in your project root:

includes:

    - vendor/larastan/larastan/extension.neon

parameters:

    paths:

        - app/

    level: 6

    checkMissingIterableValueType: false

You will notice PHPStan uses two possible config filenames: phpstan.neon.dist  and

phpstan.neon . The .dist  file is the one you commit to your repository — it holds the

shared configuration that everyone on your team uses. The phpstan.neon  file (without

.dist ) is for local overrides. If PHPStan finds both, it uses phpstan.neon  and ignores

the .dist  file. This way, a developer can temporarily lower the level or ignore a path

on their machine without changing the committed config. Add phpstan.neon  to your

.gitignore  so local overrides stay local.
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PHPStan has levels from 0 (loose) to 9 (strictest). Start at level 5 or 6 and work your

way up:

Level What It Checks

0 Basic checks: unknown classes, functions, methods

1 Possibly undefined variables

2 Unknown methods on mixed  types

3 Return types

4 Dead code, unreachable statements

5 Argument types passed to methods

6 Missing type hints on properties

7 Union types handled correctly

8 Nullable types handled correctly

9 Mixed type is never used

Run the analysis:

./vendor/bin/phpstan analyse

Larastan understands Laravel-specific patterns that would confuse plain PHPStan:

// Larastan knows User::where() returns Builder<User>

// Larastan knows $user->posts returns HasMany<Post>

// Larastan knows config('app.name') returns string|null

// Larastan knows Route::get() accepts a closure or controller array
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A word of caution: Static analysis can be annoying if it is not set up well. If you

crank the level too high on a codebase that is not ready, you will get hundreds

of errors and your team will just start ignoring them. If you are adding

PHPStan to an existing project, start at a low level, fix what you can, and use a

baseline to track the rest. Do not add it to your CI/CD pipeline until your

codebase passes cleanly - a pipeline that always fails is worse than no

pipeline at all. It is also worth spending some time reading the PHPStan

documentation to understand how rules and levels work before you roll it out.

Automated Refactoring with Rector

Pint fixes how your code looks. PHPStan tells you what is wrong. Rector goes a step

further - it rewrites your code for you. Rector reads your PHP files, applies a set of

rules, and changes the code automatically. It can rename deprecated method calls,

add type declarations, replace old patterns with modern ones, and even upgrade your

code from one Laravel version to the next.

Install Rector with the Laravel extension:

composer require --dev driftingly/rector-laravel

Then create a rector.php  configuration file in your project root. The simplest setup

uses Rector's LaravelSetProvider , which automatically detects your Laravel version

from composer.json  and applies the matching rules:
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<?php

declare(strict_types=1);

use Rector\Config\RectorConfig;

use RectorLaravel\Set\LaravelSetProvider;

return RectorConfig::configure()

    ->withSetProviders(LaravelSetProvider::class)

    ->withComposerBased(laravel: true);

Run it in dry-run mode first to preview what would change:

./vendor/bin/rector --dry-run

When you are happy with the proposed changes, run it without the flag to apply them:

./vendor/bin/rector

Targeted Rule Sets

Instead of applying everything at once, you can pick specific rule sets for the

improvements you care about. For example, the LARAVEL_IF_HELPERS  set replaces

verbose conditional patterns with Laravel's concise helpers:

// Before: manual if + abort

if (! $user->isAdmin()) {

    abort(403);

}

// After: Rector rewrites it to

abort_if(! $user->isAdmin(), 403);
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The LARAVEL_TYPE_DECLARATIONS  set adds return types and parameter types to your code

based on how methods are actually used — a great way to prepare your codebase for

higher PHPStan levels.

To use specific sets, reference them in your configuration:

use RectorLaravel\Set\LaravelSetList;

return RectorConfig::configure()

    ->withSets([

        LaravelSetList::LARAVEL_IF_HELPERS,

        LaravelSetList::LARAVEL_TYPE_DECLARATIONS,

    ]);

If you are upgrading between Laravel versions, you can target a specific version level.

Check the LaravelLevelSetList  class in the driftingly/rector-laravel package for the

constants available for your version:

use RectorLaravel\Set\LaravelLevelSetList;

return RectorConfig::configure()

    ->withSets([

        LaravelLevelSetList::UP_TO_LARAVEL_110,

    ]);

Rector is powerful, but it is also opinionated — always review its changes before

committing. Run your tests after every Rector pass. Treat it as a very fast junior

developer: it does the tedious work, but you still review the pull request.
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Laravel Shift

If you want to take automated upgrades even further, Laravel Shift is a paid service

built specifically for upgrading Laravel applications between major versions. While

Rector applies individual code transformations, Shift handles the full upgrade -

configuration changes, dependency updates, namespace adjustments, removed

features, and everything documented in Laravel's upgrade guide.

The workflow is simple: you sign in with your GitHub, Bitbucket, or GitLab account,

point Shift at your repository, and it opens a pull request with atomic commits and

detailed comments explaining every change it made. You review the PR, run your

tests, and merge.

Shift supports upgrades all the way from Laravel 4.2 to the latest release. Individual

shifts cost between $9 and $39, or you can subscribe to a Shifty Plan starting at $99

per year for unlimited runs and automatic PRs whenever Laravel tags a new release.

Shift works best on projects that follow Laravel conventions closely. If your

codebase is heavily customized or has drifted far from the standard Laravel

structure, you may need to fix some things by hand after the automated run.

That said, even in those cases, Shift handles most of the repetitive work and

lets you focus on the parts that actually need your attention.

CI/CD Pipeline

Running these tools locally is great, but the real power comes when you enforce them

automatically on every push and pull request. GitHub Actions makes this

straightforward.

Before setting up CI, consider adding Composer scripts so your team can run the same

checks locally with a single command:
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{

    "scripts": {

        "lint": "./vendor/bin/pint --test",

        "fix": "./vendor/bin/pint",

        "analyse": "./vendor/bin/phpstan analyse",

        "refactor": "./vendor/bin/rector --dry-run",

        "check": [

            "@lint",

            "@analyse",

            "@refactor"

        ]

    }

}

Now composer check  runs Pint, PHPStan, and Rector in one go — the same checks your

CI pipeline will enforce.

Automated Code Style Fixing with Pint

This workflow runs Pint on every push and pull request that touches PHP files, and

automatically commits the fixes back to the branch:
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name: Fix PHP code style issues

on:

  push:

    branches: [main]

    paths:

      - '**.php'

  pull_request:

    branches: [main]

    paths:

      - '**.php'

concurrency:

  group: ${{ github.workflow }}-${{ github.ref }}

  cancel-in-progress: true

permissions:

  contents: write

jobs:

  php-code-styling:

    runs-on: ubuntu-latest

    timeout-minutes: 5

    steps:

      - name: Checkout code

        uses: actions/checkout@v6

        with:

          ref: ${{ github.head_ref }}

      - name: Fix PHP code style issues

        uses: aglipanci/laravel-pint-action@2.6

      - name: Commit changes

        uses: stefanzweifel/git-auto-commit-action@v7

        with:

          commit_message: Fix styling

Let us break down how this works:
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paths: ['**.php']  - The workflow only triggers when PHP files change. There is no

reason to run a PHP style fixer when you edit a README or a JavaScript file.

concurrency  - If you push twice in quick succession, the first run is cancelled. This

saves runner minutes and prevents two runs from trying to commit style fixes at

the same time.

permissions: contents: write  - The workflow needs write access to push the auto-

fix commit back to the branch.

ref: ${{ github.head_ref }}  - On pull requests, this checks out the actual feature

branch (not the merge commit), so the style fix commit lands on the correct

branch.

aglipanci/laravel-pint-action@2.6  - A community action that sets up PHP and runs

Pint. It handles the PHP setup so you do not have to.

stefanzweifel/git-auto-commit-action@v7  - After Pint runs, this action checks if any

files were modified. If Pint changed something, it commits and pushes the fixes

automatically. If nothing changed, it does nothing.

The result: developers never need to argue about code style in reviews. Push your

code, and CI formats it for you.

Static Analysis with PHPStan

This workflow runs PHPStan to catch bugs and type errors:
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name: PHPStan

on:

  push:

    branches: [main]

    paths:

      - '**.php'

      - 'phpstan.neon.dist'

      - 'phpstan-baseline.neon'

      - '.github/workflows/phpstan.yml'

  pull_request:

    branches: [main]

    paths:

      - '**.php'

      - 'phpstan.neon.dist'

      - 'phpstan-baseline.neon'

      - '.github/workflows/phpstan.yml'

concurrency:

  group: ${{ github.workflow }}-${{ github.ref }}

  cancel-in-progress: true

jobs:

  phpstan:

    name: PHPStan

    runs-on: ubuntu-latest

    timeout-minutes: 5

    steps:

      - uses: actions/checkout@v6

      - name: Setup PHP

        uses: shivammathur/setup-php@v2

        with:

          php-version: '8.5'

          coverage: none

      - name: Install composer dependencies

        uses: ramsey/composer-install@v3
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      - name: Run PHPStan

        run: ./vendor/bin/phpstan --error-format=github

Here is what each piece does:

paths  - Notice this workflow triggers on more than just PHP files. Changes to

phpstan.neon.dist  (the configuration), phpstan-baseline.neon  (the baseline of

ignored errors), and the workflow file itself all trigger a re-run. If you tighten your

PHPStan rules, you want to know immediately if the codebase still passes.

shivammathur/setup-php@v2  - Sets up the exact PHP version your project uses. The

coverage: none  option skips installing Xdebug, which speeds up the job since

PHPStan does not need code coverage.

ramsey/composer-install@v3  - Installs your Composer dependencies with built-in

caching. On subsequent runs, it restores the vendor/  directory from cache,

making the install step near-instant.

--error-format=github  - This is the key flag. Instead of printing errors to the

console, PHPStan outputs them in GitHub's annotation format. This means errors

appear as inline annotations directly on the pull request diff, right next to the line

that caused the problem.

Unlike the Pint workflow, PHPStan does not auto-fix anything - it fails the build. This is

intentional. A type mismatch might mean the code is wrong, or it might mean the type

hint is wrong. Only the developer can decide which one to fix.

Automated Refactoring with Rector

This workflow runs Rector in dry-run mode. It checks whether there are any refactoring

rules that have not been applied yet. If there are, the build fails. The idea is that

developers should run Rector locally, review what it changed, and commit on purpose

— not have CI silently rewrite their code:
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name: Rector

on:

  push:

    branches: [main]

    paths:

      - '**.php'

      - 'rector.php'

      - '.github/workflows/rector.yml'

  pull_request:

    branches: [main]

    paths:

      - '**.php'

      - 'rector.php'

      - '.github/workflows/rector.yml'

concurrency:

  group: ${{ github.workflow }}-${{ github.ref }}

  cancel-in-progress: true

jobs:

  rector:

    name: Rector

    runs-on: ubuntu-latest

    timeout-minutes: 5

    steps:

      - uses: actions/checkout@v6

      - name: Setup PHP

        uses: shivammathur/setup-php@v2

        with:

          php-version: '8.5'

          coverage: none

      - name: Install composer dependencies

        uses: ramsey/composer-install@v3

      - name: Run Rector

        run: ./vendor/bin/rector --dry-run
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Here is what each piece does:

paths  — Like the PHPStan workflow, this triggers on PHP files, the Rector

configuration ( rector.php ), and the workflow file itself. Changing a rule set should

immediately verify the codebase still passes.

--dry-run  — Rector checks the code and reports what it would change, but does

not modify any files. If there are pending changes, the build fails.

The workflow uses the same shivammathur/setup-php  and ramsey/composer-install

actions as the PHPStan workflow, keeping the setup consistent across all your CI jobs.

Why Separate Workflows?

You might wonder why we do not combine Pint, PHPStan, and Rector into a single

workflow. There are a few reasons:

1. Different behaviors — Pint auto-fixes and commits. PHPStan and Rector fail the

build. Mixing these in one workflow creates confusing logic where part of the job

succeeds and part fails.

2. Independent triggers — PHPStan triggers on phpstan.neon.dist  changes,

Rector triggers on rector.php  changes, and Pint only needs PHP files. Keeping

them separate means each workflow has clean, focused trigger rules.

3. Clear feedback — When a workflow fails, you immediately know what failed:

style, analysis, or refactoring. A single combined workflow forces you to dig

through logs to figure out which tool broke.

All three workflows use timeout-minutes: 5  as a safety net. If something hangs, the job

stops after five minutes instead of burning through your Actions quota.
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With these tools in place, every chapter that follows will produce code that is not only

well-structured but also clean, checked, and ready to ship. This is the foundation that

makes everything else possible.

Summary

Code style is a foundation, not a finishing touch. Settle formatting debates

once with Laravel Pint, then automate it so nobody thinks about it again.

Adopt the Spatie guidelines as your non-negotiable coding style. Do not

waste time in meetings debating style — the answers are already written.

Strict types are optional. Laravel does not use them. If your team adopts

them, be consistent and introduce them gradually.

Static analysis catches bugs without running code. PHPStan with Larastan

understands Laravel's magic and finds problems your tests might miss. Start at a

low level and work your way up.

Automate refactoring with Rector. It rewrites your code to use modern PHP

and Laravel patterns. Use Laravel Shift for full version upgrades.

Enforce everything in CI. Separate workflows for Pint, PHPStan, and Rector

give clear feedback, independent triggers, and clean separation of concerns.

Test Your Understanding

Think you've mastered this chapter? Take the quiz and find out.

http://mayahi.test/quiz/book/clean-code-in-laravel/code-quality-and-automation
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Chapter 04

Dependency Injection
Think Clean

Dependency injection is a simple idea with a fancy name. Instead of a class creating

the things it needs, you pass them in from the outside. That is it. The class says "I

need this" and someone else provides it.

Here is a controller that creates its own dependency:

class OrderController extends Controller

{

    public function store(StoreOrderRequest $request): RedirectResponse

    {

        // The controller creates its own dependency

        $service = new OrderService();

        $order = $service->placeOrder($request->toDto());

        return redirect()->route('orders.show', $order);

    }

}

And here is the same controller with the dependency injected:
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class OrderController extends Controller

{

    public function store(

        StoreOrderRequest $request,

        OrderService $service,

    ): RedirectResponse {

        $order = $service->placeOrder($request->toDto());

        return redirect()->route('orders.show', $order);

    }

}

The difference is one line - new OrderService()  is gone. But that one line changes

everything about how testable, flexible, and maintainable your code is.

Why new  Is a Problem

When you write new OrderService()  inside a class, you are making a hard decision that

cannot be changed from outside. The class is permanently tied to that specific

implementation. This creates three problems:

1. You cannot swap it in tests.

If OrderService  talks to Stripe, sends emails, or queries the database, your test has no

way to replace it with a fake. You are stuck testing the real thing:
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// This controller ALWAYS uses the real OrderService

// You cannot replace it with a mock or fake

class OrderController extends Controller

{

    public function store(StoreOrderRequest $request): RedirectResponse

    {

        $service = new OrderService(); // Hardcoded - no way to swap

        $order = $service->placeOrder($request->toDto());

        return redirect()->route('orders.show', $order);

    }

}

2. You cannot change behavior without editing the class.

If you need a different OrderService  in a different context - maybe a

DiscountedOrderService  during a sale - you have to open the controller and change the

code. With injection, you just bind a different class in the container.

3. You hide what the class depends on.

When dependencies are created with new  inside methods, you have to read the entire

class to figure out what it needs. When they are listed in the constructor, you can see

all dependencies at a glance:

// Clear: you can see all dependencies without reading the method bodies

class PlaceOrderAction

{

    public function __construct(

        private readonly OrderService $orderService,

        private readonly PaymentGateway $paymentGateway,

        private readonly InventoryService $inventoryService,

    ) {}

}
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Given all of this, do not waste time debating whether to use new  or the container.

Always use dependency injection for services. The cost of injecting something that

could have been new ed is zero — the container resolves it automatically, no

performance penalty, no extra complexity. But the cost of new ing something that

should have been injected is real: the moment you need to test it, swap it, or change

its behavior, you have to refactor. Make this a non-negotiable rule on your team and

move on. Spend your meeting time on problems that actually matter.

Dependency Injection in Plain PHP

Before looking at Laravel's tools, it helps to understand that dependency injection is

not a framework feature - it is a plain PHP pattern. You can use it without any

framework at all.

Imagine a UserService  that sends welcome emails. Without injection, the class creates

its own mailer:

class UserService

{

    public function register(string $email, string $name): void

    {

        $user = new User($email, $name);

        $user->save();

        // Hardcoded - this class decides HOW to send email

        $mailer = new SmtpMailer('smtp.example.com', 587);

        $mailer->send($email, 'Welcome!', "Hello {$name}");

    }

}

This works, but UserService  is now permanently tied to SmtpMailer . You cannot test it

without an SMTP server. You cannot switch to a different mailer without editing this

class. The dependency is hidden inside the method.
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With injection, you pass the mailer in from outside:

class UserService

{

    public function __construct(

        private readonly MailerInterface $mailer,

    ) {}

    public function register(string $email, string $name): void

    {

        $user = new User($email, $name);

        $user->save();

        // The class does not know or care HOW the email is sent

        $this->mailer->send($email, 'Welcome!', "Hello {$name}");

    }

}

// In production

$service = new UserService(new SmtpMailer('smtp.example.com', 587));

// In tests

$service = new UserService(new FakeMailer());

The UserService  no longer knows what kind of mailer it is using. It just knows it has

something that can send emails. That is dependency injection - the caller decides what

to provide, not the class itself.

This pattern works in any PHP project. But creating objects by hand gets tedious fast.

In a real application, classes depend on other classes, which depend on other classes.

Building the full chain manually is painful:
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// Building dependencies by hand - this gets old quickly

$httpClient = new HttpClient();

$paymentGateway = new StripePaymentGateway($httpClient);

$inventoryService = new InventoryService();

$orderService = new OrderService($paymentGateway, $inventoryService);

$controller = new OrderController($orderService);

That is where a container comes in.

What Is a Container?

A container is an object that knows how to build other objects. Instead of manually

creating dependencies and wiring them together, you tell the container "I need an

OrderService " and it figures out the rest - what OrderService  needs, what those

dependencies need, and so on, all the way down.

Think of it like a factory that reads blueprints. You ask for the finished product, and it

assembles all the parts for you.

Here is a simplified version of how a container works under the hood:
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class Container

{

    private array $bindings = [];

    public function bind(string $abstract, string $concrete): void

    {

        $this->bindings[$abstract] = $concrete;

    }

    public function make(string $class): object

    {

        // If there is a binding, use it

        if (isset($this->bindings[$class])) {

            $class = $this->bindings[$class];

        }

        // Read the constructor to find out what it needs

        $reflection = new ReflectionClass($class);

        $constructor = $reflection->getConstructor();

        if ($constructor === null) {

            return new $class();

        }

        // Resolve each parameter recursively

        $dependencies = [];

        foreach ($constructor->getParameters() as $parameter) {

            $type = $parameter->getType()->getName();

            $dependencies[] = $this->make($type); // Recursive!

        }

        return $reflection->newInstanceArgs($dependencies);

    }

}

You would use it like this:
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$container = new Container();

$container->bind(PaymentGateway::class, StripePaymentGateway::class);

// The container builds StripePaymentGateway, HttpClient, and everything else

$service = $container->make(OrderService::class);

You do not need to build your own container - this is just to show that there is no

magic involved. It is PHP reflection and recursion. Laravel's service container does the

same thing, with a lot more features.

Laravel's Service Container

Laravel's service container is the engine behind the entire framework. Every time

Laravel creates a controller, resolves a Form Request, runs a job, or boots a service

provider, it uses the container.

The good news is that most of the time you do not need to configure anything. If

OrderService  has no special requirements, Laravel just creates it:

// You never write this - the container does it automatically

$service = new OrderService();

// You just type-hint it and Laravel handles the rest

public function __construct(private readonly OrderService $service) {}

This is called automatic resolution. The container reads the constructor, sees what

type each parameter expects, and creates the entire chain of dependencies

recursively. If OrderService  depends on PaymentGateway , which depends on HttpClient ,

the container builds all three - no configuration needed.
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Constructor Injection

Constructor injection is the most common pattern. You declare your dependencies as

constructor parameters, and Laravel injects them when the class is created:

class PlaceOrderAction

{

    public function __construct(

        private readonly OrderService $orderService,

        private readonly PaymentGateway $paymentGateway,

    ) {}

    public function handle(OrderData $data): Order

    {

        $order = $this->orderService->create($data);

        $this->paymentGateway->charge($order);

        return $order;

    }

}

Use constructor injection when the dependency is used across multiple methods, or

when the class cannot function without it. The readonly  keyword prevents the

dependency from being reassigned after construction — a good safety net. We use

this pattern extensively in the Actions chapter.

Method Injection

In controllers, you can also inject dependencies directly into a method. Laravel

resolves them the same way:
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class OrderController extends Controller

{

    public function store(

        StoreOrderRequest $request,

        PlaceOrderAction $action,

    ): RedirectResponse {

        $order = $action->handle($request->toDto());

        return redirect()->route('orders.show', $order);

    }

    public function index(OrderService $service): View

    {

        return view('orders.index', [

            'orders' => $service->getOrdersForUser(auth()->user()),

        ]);

    }

}

Method injection is useful when a dependency is only needed for one specific action. If

PlaceOrderAction  is only used in the store  method, there is no reason to inject it into

the constructor and make it available to every method. This is exactly how we inject

Actions into thin controllers.

A practical guideline: if a dependency is used in two or more methods, put it in the

constructor. If it is used in one method, inject it into that method.

Binding Interfaces to Implementations

Sometimes you want to type-hint an interface instead of a concrete class. This is

called binding, and it is useful when you have different implementations for different

contexts - or when you want to swap an implementation in tests.

Tell the container which class to use for a given interface in a service provider:

80 / 570 mayahi.net

/books/clean-code-in-laravel/actions
/books/clean-code-in-laravel/thin-controllers
https://laravel.com/docs/container#binding
https://laravel.com/docs/providers


// app/Providers/AppServiceProvider.php

use App\Contracts\PaymentGateway;

use App\Services\StripePaymentGateway;

public function register(): void

{

    $this->app->bind(PaymentGateway::class, StripePaymentGateway::class);

}

Now anywhere you type-hint PaymentGateway , the container gives you

StripePaymentGateway :

class PlaceOrderAction

{

    public function __construct(

        private readonly PaymentGateway $gateway, // Resolves to StripePaymentGateway

    ) {}

}

In tests, you can swap it out:

$this->app->bind(PaymentGateway::class, FakePaymentGateway::class);

Do not reach for interfaces by default. As we discussed in the YAGNI chapter, only

create an interface when you have a real reason — multiple implementations, or a

clear testing need. A concrete class works fine until then.

Using app()  to Resolve

Sometimes you need to resolve a class outside of a constructor or controller method -

for example, in a helper function or a place where Laravel does not automatically

inject dependencies. Use the app()  helper:

81 / 570 mayahi.net

/books/clean-code-in-laravel/the-philosophy-of-simplicity#you-are-not-going-to-need-it
https://laravel.com/docs/container#the-make-method


$service = app(OrderService::class);

This asks the container to build OrderService  the same way it would for constructor

injection. It respects all your bindings and resolves the full dependency chain.

You can also use app()->make() , which does the same thing:

$service = app()->make(OrderService::class);

Use app()  sparingly. It is a service locator - instead of declaring dependencies upfront,

you reach into the container at runtime. This hides dependencies and makes code

harder to follow. Prefer constructor or method injection wherever possible. Reserve

app()  for places where injection is not available.

That said, not everything needs to come from the container. Simple value objects,

DTOs, and data structures are perfectly fine to create with new :

// These are fine — they are plain data, not services

$dto = new OrderData(

    items: $request->items,

    shippingAddressId: $request->shipping_address_id,

);

$money = new Money(amount: 2500, currency: 'usd');

$period = new DateRange(

    from: now()->subDays(30),

    to: now(),

);

The rule of thumb: if the object does something (calls an API, queries a database,

sends an email), inject it. If the object holds data, create it with new .
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Testing with Dependency Injection

The biggest practical benefit of dependency injection is testability. When

dependencies are injected, you can replace them with fakes or mocks in your tests:

use App\Contracts\PaymentGateway;

it('places an order', function (): void {

    // Swap the real payment gateway with a fake

    $this->app->bind(PaymentGateway::class, FakePaymentGateway::class);

    $response = $this->post('/orders', [

        'items' => [

            ['product_id' => 1, 'quantity' => 2],

        ],

        'shipping_address_id' => 1,

    ]);

    $response->assertRedirect();

    expect(Order::count())->toBe(1);

});

Without injection, you would have to hit the real Stripe API in every test. With

injection, the test is fast, isolated, and reliable.

You can also use Mockery to create a mock on the fly:

use App\Services\OrderService;

it('delegates to the order service', function (): void {

    $mock = Mockery::mock(OrderService::class);

    $mock->shouldReceive('placeOrder')->once()->andReturn(new Order());

    $this->app->instance(OrderService::class, $mock);

    $this->post('/orders', [/* ... */]);

});
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The container makes all of this possible. Because the controller asks for OrderService

instead of creating it, you can give it whatever you want in your tests.

Summary

Dependency injection means passing dependencies in instead of creating them. A

class declares what it needs, and something else provides it.

Avoid new  for services. Always inject them. The cost of injecting something you

could have new ed is zero. The cost of new ing something you should have injected

is refactoring later. Do not debate it — make it a non-negotiable rule.

Laravel's service container resolves dependencies automatically. Type-hint a

class in a constructor or method, and the container builds it - including all of its

own dependencies.

Use constructor injection for shared dependencies and method injection for

action-specific ones. If a dependency is used in two or more methods, put it in

the constructor.

Bind interfaces to implementations in a service provider when you need to swap

classes - but do not create interfaces until you have a real reason.

Use app()  sparingly. It works, but it hides dependencies. Prefer constructor or

method injection wherever possible.

new  is fine for data. DTOs, value objects, and plain data structures do not need

the container. If it holds data, use new . If it does something, inject it.

The biggest win is testability. When dependencies are injected, you can replace

them with fakes in tests. Fast, isolated, reliable.

Test Your Understanding

Think you've mastered this chapter? Take the quiz and find out.

http://mayahi.test/quiz/book/clean-code-in-laravel/dependency-injection
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Chapter 05

Controllers
Write Clean

A controller has one job: take an HTTP request and return a response. It should receive

the request, hand the work off to the right class, and send back the result. That is it. A

controller is a traffic cop, not a factory worker.

Taylor Otwell has been consistent on this point. In Laravel Fortify for example,

controllers are remarkably thin - often just a few lines. They validate input (via Form

Requests), call an Action or Service, and return a redirect or view. The business logic

lives elsewhere.

Here is an example of the EmailVerificationPromptController  in Fortify — an invokable

controller with a single __invoke  method:

<?php

class EmailVerificationPromptController extends Controller

{

    public function __invoke(Request $request)

    {

        return $request->user()->hasVerifiedEmail()

            ? app(RedirectAsIntended::class, ['name' => 'email-verification'])

            : app(VerifyEmailViewResponse::class);

    }

}

Fat Controllers

Here is a controller that does too much. This is the kind of code that starts small and

grows into a problem over six months of feature additions:
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class OrderController extends Controller

{

    public function store(Request $request): RedirectResponse

    {

        // Validation in the controller

        $request->validate([

            'items' => ['required', 'array', 'min:1'],

            'items.*.product_id' => ['required', 'exists:products,id'],

            'items.*.quantity' => ['required', 'integer', 'min:1'],

            'shipping_address_id' => ['required', 'exists:addresses,id'],

            'coupon_code' => ['nullable', 'string'],

        ]);

        // Business logic in the controller

        $total = 0;

        foreach ($request->items as $item) {

            $product = Product::findOrFail($item['product_id']);

            if ($product->stock < $item['quantity']) {

                return back()->withErrors(['items' => 

"Not enough stock for {$product->name}"]);

            }

            $total += $product->price * $item['quantity'];

        }

        // Coupon logic in the controller

        if ($request->coupon_code) {

            $coupon = Coupon::where('code', $request->coupon_code)->first();

            if ($coupon && $coupon->isValid()) {

                $total = $total - ($total * $coupon->discount_percentage / 100);

            }

        }

        // Tax calculation in the controller

        $tax = $total * 0.21;

        $total += $tax;

        // Order creation in the controller

        $order = Order::create([

            'user_id' => auth()->id(),
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            'shipping_address_id' => $request->shipping_address_id,

            'subtotal' => $total - $tax,

            'tax' => $tax,

            'total' => $total,

            'status' => 'pending',

        ]);

        foreach ($request->items as $item) {

            $product = Product::findOrFail($item['product_id']);

            $order->items()->create([

                'product_id' => $product->id,

                'quantity' => $item['quantity'],

                'unit_price' => $product->price,

            ]);

            $product->decrement('stock', $item['quantity']);

        }

        // Notification in the controller

        $order->user->notify(new OrderPlacedNotification($order));

        Mail::to(config('shop.admin_email'))->send(new NewOrderMail($order));

        return redirect()->route('orders.show', $order)

            ->with('success', 'Order placed successfully!');

    }

}

This controller is doing at least seven things: validating, checking stock, applying

coupons, calculating tax, creating the order, updating inventory, and sending

notifications. It is untestable in isolation, impossible to reuse, and painful to modify. If

the coupon logic needs to change, you have to touch the same file that handles order

creation. If the tax calculation is wrong, you are debugging inside a 60-line method.

Thin Controllers

Here is the same functionality with a thin controller. The controller delegates

everything:
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class OrderController extends Controller

{

    public function store(StoreOrderRequest $request, PlaceOrderAction $action): 

RedirectResponse

    {

        $order = $action->execute($request->toDto());

        return redirect()->route('orders.show', $order)

            ->with('success', 'Order placed successfully!');

    }

}

Three lines. The validation is handled by StoreOrderRequest . The business logic is

handled by PlaceOrderAction . The controller just connects them and returns a redirect.

We cover Actions in detail in the next chapter.

The key difference is not just about line count - it is about testability. The fat controller

can only be tested through an HTTP request. The thin version lets you test validation

rules separately in StoreOrderRequest , test the order logic separately in

PlaceOrderAction , and test the controller's HTTP behavior on its own.

Resource Controllers

Resource controllers give you seven methods that cover all standard CRUD operations.

Stick to these methods whenever possible:

88 / 570 mayahi.net

/books/clean-code-in-laravel/actions
https://laravel.com/docs/controllers#resource-controllers


Method HTTP Verb URI Purpose

index GET /orders List all orders

create GET /orders/create Show creation form

store POST /orders Save new order

show GET /orders/{order} Show single order

edit GET /orders/{order}/edit Show edit form

update PUT/PATCH /orders/{order} Update existing order

destroy DELETE /orders/{order} Delete order

// routes/web.php

Route::resource('orders', OrderController::class);

One line in your routes file gives you all seven routes with proper naming (

orders.index , orders.store , etc.) and correct HTTP verbs. If you only need some of

these methods, use only  or except :

// Only registration - no editing or deleting

Route::resource('orders', OrderController::class)->only(['index', 'create', 'store', 

'show']);

// Everything except destroy

Route::resource('orders', OrderController::class)->except(['destroy']);
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Cruddy by Design

If your controller needs more than the seven resource methods, it is a sign that you

need more controllers - not bigger ones. In his Cruddy by Design talk at Laracon 2017,

Adam Wathan laid out a simple rule: never write custom actions on your controllers.

Stick to the seven standard CRUD methods and create new controllers for everything

else.

His argument was inspired by DHH's observation that Rails developers do not create

enough controllers. The Basecamp 3 codebase had 206 controllers out of roughly 450

total classes — almost half the application. And those controllers averaged just four

methods each, meaning most had only two or three actions.

The rule Adam proposed is straightforward. If you find yourself adding a publish ,

subscribe , or updateCoverImage  method to a controller, stop and ask: can I model this

as a standard CRUD operation on a new resource? With a little imagination, the

answer is almost always yes:

Subscribing to a podcast? That is storing a new Subscription  — a

SubscriptionController@store .

Publishing a podcast? That is storing a new PublishedPodcast  — a

PublishedPodcastController@store .

Unpublishing? That is destroying the published podcast —

PublishedPodcastController@destroy .

Updating a cover image separately? That is updating a PodcastCoverImage  —

PodcastCoverImageController@update .

By remodeling custom actions as standard CRUD on dedicated controllers, you end up

with more controllers that are each smaller and simpler. In his demo, Adam took 19

actions spread over 2 controllers (an average of 9.5 actions per controller) and

reorganized them into 19 actions spread over 6 controllers (an average of 3.2 actions
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per controller). The total code did not shrink, but every controller became easier to

understand and maintain.

When one of these new controllers only needs a single action, use an invokable

controller — a controller with a single __invoke  method. For example, if you need to

"cancel" an order, do not add a cancel  method to OrderController . Create a dedicated

controller:

class CancelOrderController extends Controller

{

    public function __invoke(Order $order, CancelOrderAction $action): RedirectResponse

    {

        $action->execute($order);

        return redirect()->route('orders.show', $order)

            ->with('success', 'Order cancelled.');

    }

}

// routes/web.php

Route::post('/orders/{order}/cancel', CancelOrderController::class)

    ->name('orders.cancel');

Instead of one growing controller with cancel , archive , export , duplicate , and

restore  methods, you get focused classes that are easy to find and easy to test:

app/Http/Controllers/

├── OrderController.php           // 7 CRUD methods

├── CancelOrderController.php     // Single action

├── ArchiveOrderController.php    // Single action

└── ExportOrderController.php     // Single action

Each file does one thing. The name tells you what it does without opening it.

91 / 570 mayahi.net

https://laravel.com/docs/controllers#single-action-controllers
https://laravel.com/docs/controllers#single-action-controllers


Route Model Binding

Route model binding lets Laravel automatically resolve model instances from route

parameters. Use it everywhere - it removes boilerplate and handles 404s for you:

// Laravel resolves {user} to a User model instance

Route::get('/users/{user}', [UserController::class, 'show']);

class UserController extends Controller

{

    // $user is already a User model - no findOrFail needed

    public function show(User $user): View

    {

        return view('users.show', compact('user'));

    }

}

If the user does not exist, Laravel returns a 404 automatically. No findOrFail , no if

(!$user)  check, no manual error handling.

Custom Keys

By default, route model binding resolves models by their primary key ( id ). If you want

to resolve by a different column - like a slug - use the {model:column}  syntax in your

route:
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// Resolves the post by its "slug" column instead of "id"

Route::get('/posts/{post:slug}', [PostController::class, 'show']);

class PostController extends Controller

{

    public function show(Post $post): View

    {

        // $post was found by slug - no custom logic needed

        return view('posts.show', compact('post'));

    }

}

The URL /posts/my-first-article  will query posts WHERE slug = 'my-first-article' . If no

post matches, Laravel returns a 404. You do not need a custom findBySlug  method or

any manual query - the route definition handles it.

If a model should always resolve by a column other than id , you can define a

getRouteKeyName  method on the model instead of repeating the column in every route:

class Post extends Model

{

    public function getRouteKeyName(): string

    {

        return 'slug';

    }

}

// Now {post} always resolves by slug - no need for {post:slug}

Route::get('/posts/{post}', [PostController::class, 'show']);

Scoped Binding

For nested resources, use scoped binding to make sure a child model belongs to its

parent:
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// Scoped binding: the post must belong to the user

Route::get('/users/{user}/posts/{post}', [UserPostController::class, 'show'])

    ->scopeBindings();

class UserPostController extends Controller

{

    public function show(User $user, Post $post): View

    {

        // Laravel already verified that $post belongs to $user

        return view('posts.show', compact('user', 'post'));

    }

}

Without scopeBindings() , a user could access any post by guessing the ID - even posts

that belong to someone else. Scoped binding prevents that.

You can combine custom keys with scoped binding. For example, to resolve a user's

post by slug while ensuring it belongs to that user:

Route::get('/users/{user}/posts/{post:slug}', [UserPostController::class, 'show'])

    ->scopeBindings();

Laravel will query for a post where slug  matches and the post belongs to the given

user. If either condition fails, you get a 404. No custom query, no manual check - the

route definition does all the work.

If you want scoped binding on every route in a group, apply it to the group instead of

repeating it on each route:

Route::scopeBindings()->group(function (): void {

    Route::get('/users/{user}/posts/{post}', [UserPostController::class, 'show']);

    Route::get('/users/{user}/posts/{post}/comments/{comment}'

, [CommentController::class, 'show']);

});
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Dependency Injection

Controllers should never create their own dependencies. Instead, type-hint them in the

constructor or method signature and let Laravel's service container inject them:

class OrderController extends Controller

{

    // Constructor injection: shared across all methods

    public function __construct(

        private readonly OrderService $orderService,

    ) {}

    // Method injection: specific to this action

    public function store(

        StoreOrderRequest $request,

        PlaceOrderAction $action,

    ): RedirectResponse {

        $order = $action->execute($request->toDto());

        return redirect()->route('orders.show', $order);

    }

    public function index(): View

    {

        $orders = $this->orderService->getOrdersForUser(auth()->user());

        return view('orders.index', compact('orders'));

    }

}

Never use new  to create services inside a controller. If you write $service = new

OrderService() , you cannot swap it in tests and you are hiding your dependencies. We

cover this in detail in the Dependency Injection chapter.
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API Controllers

For API endpoints, return JSON responses using API Resources. An API Resource is a

transformation layer that sits between your Eloquent models and the JSON responses

your API returns. You can generate one with Artisan:

php artisan make:resource OrderResource

This creates a class in app/Http/Resources  where you define exactly which fields to

expose:

class OrderResource extends JsonResource

{

    public function toArray(Request $request): array

    {

        return [

            'id' => $this->id,

            'status' => $this->status,

            'total' => $this->total,

            'items' => OrderItemResource::collection($this->whenLoaded('items')),

            'created_at' => $this->created_at,

        ];

    }

}

With the resource in place, the API controller stays just as thin as a web controller - the

only difference is the return type:
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namespace App\Http\Controllers\Api;

class OrderController extends Controller

{

    public function index(Request $request): AnonymousResourceCollection

    {

        $orders = $request->user()

            ->orders()

            ->latest()

            ->paginate();

        return OrderResource::collection($orders);

    }

    public function store(StoreOrderRequest $request, PlaceOrderAction $action): 

JsonResponse

    {

        $order = $action->execute($request->toDto());

        return response()->json(

            new OrderResource($order),

            Response::HTTP_CREATED,

        );

    }

}

Register these routes with apiResource  instead of resource  — it excludes the create

and edit  methods since APIs do not serve HTML forms:

// routes/api.php

Route::apiResource('orders', OrderController::class);

Notice that the StoreOrderRequest  and PlaceOrderAction  are the same classes the web

controller uses. The only thing that changes is the response format. This is one of the

benefits of keeping business logic out of controllers - you can reuse it across web and

API without duplicating anything.
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For a deeper dive into API design — including resource collections, flexible filtering and

sorting with Spatie Query Builder, error responses, and API versioning — see the Clean

APIs chapter.

The Thin Controller Checklist

Before committing a controller, check these rules:

1. No business logic - calculations, conditionals, and data transformations belong in

Actions or Services

2. No complex queries - anything beyond a simple lookup belongs in a scope, query

builder, or service

3. No inline validation - use Form Requests

4. No more than seven resource methods - need more? Model it as CRUD on a new

controller, or create an invokable controller for single actions

5. Every method fits on one screen - if you need to scroll, the method is doing too

much

6. Dependencies are injected - no new  keyword, no static calls to your own classes

A thin controller is a sign of a well-organized application. If your controllers are fat, it

means logic that belongs in Actions, Services, Form Requests, or Models has leaked

into the wrong place. The next chapter shows you exactly how to build those Action

classes.

Summary

A controller's only job is to connect an HTTP request to a response. It should

receive, delegate, and return - nothing more.
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Fat controllers are untestable and hard to change. When validation, business

logic, and notifications all live in the same method, every change is risky.

Thin controllers delegate everything. Validation goes in Form Requests. Business

logic goes in Actions or Services. The controller just wires them together.

Be Cruddy by Design. Stick to the seven resource methods and never write

custom actions. If you need a publish  or subscribe  method, model it as standard

CRUD on a new controller. When that controller only needs a single action, make

it an invokable controller.

Use route model binding. Let Laravel resolve models from route parameters and

handle 404s automatically. Use scoped bindings for nested resources.

Inject dependencies - never use new . Method injection for action-specific

dependencies, constructor injection for shared ones.

Web and API controllers share the same logic. Only the response format changes.

Keep business logic in reusable classes, not in controllers.

If you need to scroll to read a controller method, it is too long. Extract the logic

into a dedicated class.
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Chapter 06

Actions
Write Clean

In the previous chapter, we established that a controller's only job is to receive an

HTTP request and return a response. But if the controller is not doing the work,

something else has to. In a typical Laravel application, business logic ends up in one of

two places: bloated controllers or catch-all service classes. Both lead to code that is

difficult to test, reuse, and maintain.

The Action Pattern offers a better alternative. An Action is a single-purpose class that

performs one discrete business operation. It is the most popular pattern in the Laravel

community for keeping controllers thin and business logic organized.

Fat Controllers

Consider a controller that handles placing an order:
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class OrderController extends Controller

{

    public function store(Request $request): RedirectResponse

    {

        $request->validate([

            'email' => ['required', 'email'],

            'amount' => ['required', 'numeric', 'min:1'],

        ]);

        // 1. Check for fraud

        $isFraud = Http::post('https://fraud-check.service', [

            'email' => $request->email,

        ])->json('is_fraud');

        if ($isFraud) {

            return back()->withErrors('Your order could not be processed.');

        }

        // 2. Create the order

        $order = new Order();

        $order->email = $request->email;

        $order->amount = $request->amount * 100;

        $order->save();

        // 3. Send an email receipt

        Mail::to($request->email)->send(new OrderReceipt($order));

        // 4. Notify the sales team

        Notification::route('slack', '#sales')

            ->notify(new NewOrderNotification($order));

        return redirect()->route('orders.show', $order);

    }

}

This controller is doing five different things: validation, fraud checking, database

persistence, email sending, and notification dispatching. It is difficult to test any one of

these operations in isolation. And if you need to create an order from a console
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command or a queued job, you would have to duplicate all of this logic.

What is an Action?

An Action is a class with a single public method - typically called execute()  - that

performs one discrete business operation. The key characteristics of a good Action

are:

1. It has one purpose. An Action should represent a single, well-defined business

operation. That operation may involve multiple steps — a PlaceOrderAction  might

orchestrate fraud checking, order creation, and inventory reservation. That is still

one cohesive operation: "place an order." What you want to avoid is cramming

unrelated operations into one Action. If sending a receipt is a side effect rather

than a core part of placing the order, handle it through an event listener instead

of baking it into the Action.

2. It accepts typed input. An Action receives its input as a DTO or as typed

parameters. It never accesses the HTTP request directly. This decoupling is what

makes Actions reusable across controllers, commands, and jobs. We will cover

DTOs in depth in the Data Transfer Objects chapter.

3. It returns a domain object or void. An Action that creates or retrieves

something returns a domain object (like an Eloquent model). An Action that

performs a side effect — publishing a post, sending a notification — returns void.

It never returns an HTTP response.

4. It is context-agnostic. An Action has no knowledge of HTTP, views, or redirects.

It can be called from a controller, a console command, a queued job, or a test -

and it will behave exactly the same way every time.
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Refactoring to Actions

Let us refactor the fat controller above into a set of focused Actions.

1. Create Order Action:

// src/Domain/Order/Actions/CreateOrderAction.php

namespace Domain\Order\Actions;

use Domain\Order\Data\OrderData;

use Domain\Order\Events\OrderCreated;

use Domain\Order\Models\Order;

class CreateOrderAction

{

    public function execute(OrderData $data): Order

    {

        $order = Order::create([

            'email' => $data->email,

            'amount_in_cents' => $data->amount_in_cents,

        ]);

        event(new OrderCreated($order));

        return $order;

    }

}

2. Fraud Checker Service — notice this is a Service, not an Action. Fraud checking

wraps an external API — it is something the application uses, not a business

operation the application does. We cover the distinction between Actions and

Services in detail in Organizing Your Application:
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// src/Domain/Order/Services/FraudChecker.php

namespace Domain\Order\Services;

use Illuminate\Support\Facades\Http; // https://laravel.com/docs/http-client

class FraudChecker

{

    public function isFraudulent(string $email): bool

    {

        return Http::post('https://fraud-check.service', [

            'email' => $email,

        ])->json('is_fraud', false);

    }

}

3. Thin Controller

// app/Http/Controllers/OrderController.php

class OrderController extends Controller

{

    public function store(

        OrderData $data,

        FraudChecker $fraudChecker,

        CreateOrderAction $createOrder,

    ): RedirectResponse {

        if ($fraudChecker->isFraudulent($data->email)) {

            return back()->withErrors('Your order could not be processed.');

        }

        $order = $createOrder->execute($data);

        return redirect()->route('orders.show', $order);

    }

}
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The controller is now thin and focused. It coordinates the flow - check for fraud, then

create the order - but it does not contain any business logic itself. The Action can be

tested independently, the Service can be mocked in tests, and the email notification is

handled by a listener on the OrderCreated  event.

Composing Actions

Actions can call other Actions and use Services. This is how you build complex

workflows from simple, reusable building blocks:
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// src/Domain/Order/Actions/PlaceOrderAction.php

namespace Domain\Order\Actions;

use Domain\Cart\Models\Cart;

use Domain\Order\Data\OrderData;

use Domain\Order\Models\Order;

use Domain\Order\Services\FraudChecker;

class PlaceOrderAction

{

    public function __construct(

        private readonly FraudChecker $fraudChecker,

        private readonly CreateOrderAction $createOrder,

        private readonly CreateOrderItemsAction $createItems,

    ) {}

    public function execute(Cart $cart, OrderData $data): Order

    {

        if ($this->fraudChecker->isFraudulent($data->email)) {

            throw new FraudDetectedException($data->email);

        }

        $order = $this->createOrder->execute($data);

        $this->createItems->execute($order, $cart->items);

        return $order;

    }

}

The PlaceOrderAction  composes two smaller Actions and one Service. The fraud

checker is a Service because it wraps an external API. The order creation and item

creation are Actions because they perform business operations. Each piece is

independently testable, and Laravel's service container automatically resolves the

dependencies via constructor injection.
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Making Actions Queueable

Sometimes an Action performs a time-consuming operation - generating a PDF,

processing a large file, or calling a slow external API. In these cases, you want the

option to run the Action asynchronously in a queue without duplicating code.

The spatie/laravel-queueable-action  package solves this elegantly. It lets you keep the

standard Action structure with an execute()  method while adding the ability to

dispatch it to a queue:

// src/Domain/Invoice/Actions/GenerateInvoicePdfAction.php

namespace Domain\Invoice\Actions;

use Domain\Invoice\Models\Invoice;

use Spatie\QueueableAction\QueueableAction;

class GenerateInvoicePdfAction

{

    use QueueableAction;

    public function execute(Invoice $invoice): void

    {

        $pdf = Pdf::loadView('invoices.pdf', ['invoice' => $invoice]);

        Storage::put("invoices/{$invoice->id}.pdf", $pdf->output());

        $invoice->update(['pdf_generated_at' => now()]);

    }

}

You can run the Action synchronously as usual:

$action = app(GenerateInvoicePdfAction::class);

$action->execute($invoice);

Or dispatch it to the queue using onQueue() :
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$action = app(GenerateInvoicePdfAction::class);

$action->onQueue()->execute($invoice);

You can also specify a queue name, connection, or delay:

$action->onQueue('pdfs')

    ->onConnection('redis')

    ->execute($invoice);

The beauty of this approach is that the Action itself stays clean - it has no knowledge

of queues, jobs, or serialization. The QueueableAction  trait handles all of that behind

the scenes. Your Action remains a simple class with a single execute()  method,

whether it runs synchronously or asynchronously.

Actions vs. Services

You might be wondering how Actions differ from the "Service" classes. The confusion

is understandable - both live outside of controllers and both contain business logic. But

they serve fundamentally different purposes. We cover Services in depth in Organizing

Your Application, but here is the key distinction.

An Action performs a single, discrete operation. It has one public method - execute()  -

and it does one thing. Think of it as a verb: CreateOrder , SendInvoice , SuspendUser .

A Service provides a stateless utility or wraps an external integration. It exposes

multiple methods that share a common dependency or configuration. Think of it as a

tool: PaymentGateway , Geocoder , CurrencyConverter .

An Action performs a business operation. It has a single execute()  method, is named

as a verb + noun ( CreateOrderAction ), is stateless per call, and stays focused by

design.
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A Service provides a utility or integration. It exposes multiple related methods, is

named as a noun ( PaymentGateway ), shares configuration across calls, and grows with

the integration it wraps.

When to Use an Action

Use an Action when you are performing a business operation - something that changes

state in your application or triggers a workflow:

CreateOrderAction  - creates an order record and dispatches an event

SuspendUserAction  - suspends a user account and revokes their tokens

ApplyDiscountAction  - calculates and applies a discount to a cart

GenerateInvoicePdfAction  - generates a PDF and stores it on disk

ImportProductsFromCsvAction  - parses a CSV file and creates product records

Each of these represents a single "thing your application does." If someone asks "what

can your app do?", the answer is a list of Actions.

When to Use a Service

Use a Service when you need to wrap an external system, API, or a utility that does

not represent a business operation on its own:
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class PaymentGateway

{

    public function __construct(

        private readonly string $apiKey,

        private readonly string $merchantId,

    ) {}

    public function charge(int $amountInCents, string $token): PaymentResult

    {

        // Call Stripe/Braintree/etc.

    }

    public function refund(string $transactionId, int $amountInCents): RefundResult

    {

        // Process a refund

    }

    public function getTransaction(string $transactionId): Transaction

    {

        // Fetch transaction details

    }

}

A PaymentGateway  is not a business operation - it is a tool that Actions use. The

charge() , refund() , and getTransaction()  methods belong together because they

share the same API connection, credentials, and error handling. Splitting them into

three separate Actions would be artificial - they are not independent operations, they

are facets of one integration.

Other examples of good Services:

Geocoder  - converts addresses to coordinates and vice versa

CurrencyConverter  - converts between currencies using exchange rates

SmsClient  - sends SMS messages through a provider

PdfRenderer  - renders HTML to PDF documents
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How They Work Together

Actions and Services are not competing patterns - they complement each other.

Actions orchestrate business logic and call Services when they need external

capabilities:

class ChargeOrderAction

{

    public function __construct(

        private readonly PaymentGateway $gateway,

    ) {}

    public function execute(Order $order, string $paymentToken): void

    {

        $result = $this->gateway->charge(

            $order->total_in_cents,

            $paymentToken,

        );

        $order->update([

            'payment_status' => 'paid',

            'transaction_id' => $result->transactionId,

        ]);

        event(new OrderPaid($order));

    }

}

The ChargeOrderAction  is the business operation - it charges the customer, updates the

order, and dispatches an event. The PaymentGateway  is the tool it uses to talk to the

payment provider. The Action knows what to do; the Service knows how to talk to the

external system.

The Litmus Test

If you are unsure whether something should be an Action or a Service, ask yourself:
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"Does this represent something my application does, or something my application

uses?"

If it does something (creates, updates, processes, sends, imports) - make it an

Action.

If it uses something (an API, a library, an external system) - make it a Service.

A RefundOrderAction  does something - it refunds an order, updates records, and

notifies the customer. A PaymentGateway  is something the Action uses to process the

refund through Stripe.

Testing Actions

Because Actions are simple classes with typed inputs and outputs, they are a joy to

test:
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it('creates an order from valid data', function (): void {

    $data = new OrderData(

        email: 'customer@example.com',

        amount_in_cents: 5000,

    );

    $order = app(CreateOrderAction::class)->execute($data);

    expect($order)

        ->toBeInstanceOf(Order::class)

        ->email->toBe('customer@example.com')

        ->amount_in_cents->toBe(5000);

});

it('dispatches an event when an order is created', function (): void {

    Event::fake();

    $data = new OrderData(

        email: 'customer@example.com',

        amount_in_cents: 5000,

    );

    app(CreateOrderAction::class)->execute($data);

    Event::assertDispatched(OrderCreated::class);

});

Notice how clean these tests are. There is no HTTP request to set up, no response to

assert against. You create a DTO, call the Action, and verify the result. This is the

testability dividend of the Action pattern. For a deeper dive into testing strategies, see

The Art of Testing.

Where to Put Actions

If you are following a standard Laravel structure, place Actions in app/Actions  grouped

by domain:
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app/Actions/

├── Order/

│   ├── CreateOrderAction.php

│   ├── CancelOrderAction.php

│   └── PlaceOrderAction.php

├── Invoice/

│   └── GenerateInvoicePdfAction.php

└── User/

    ├── CreateUserAction.php

    └── SuspendUserAction.php

For a domain-oriented structure where Actions live inside each domain folder, see

Thinking in Domains in Laravel.

The Action Checklist

When creating a new Action, follow these guidelines:

Name it with a verb-noun pattern. CreateOrderAction , PublishPostAction ,

CheckoutCartAction . The name should describe exactly what the Action does.

Accept typed input. Use DTOs or typed parameters. Never accept a Request object.

Return a domain object or void. Never return an HTTP response. The caller decides

how to present the result.

Keep it focused on a single business operation. An Action can orchestrate multiple

steps that serve one purpose. If the steps are unrelated — updating user settings and

sending a marketing email — split them into separate Actions or use events.

Use events for side effects. If creating an order should also send an email, dispatch an

OrderCreated  event and handle the email in a listener. This keeps the Action focused

and makes side effects configurable.
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Wrap multi-step operations in a transaction. If your Action creates multiple database

records that must succeed or fail together, use DB::transaction()  to ensure data

consistency.

Summary

An Action is a single-purpose class with one public method - typically execute()  -

that performs one discrete business operation.

Actions are the answer to fat controllers. They take the business logic that does

not belong in a controller and give it a proper home.

Actions accept typed input and return domain objects. They never touch the

HTTP request or return an HTTP response. This makes them context-agnostic -

usable from controllers, commands, jobs, and tests.

Actions compose well. Complex workflows are built by injecting smaller Actions

and Services into larger Actions. Each piece stays independently testable.

Actions can be queueable. The spatie/laravel-queueable-action  package lets you

run the same Action synchronously or asynchronously - no code duplication

needed.

Actions and Services serve different purposes. An Action performs a business

operation (something your application does). A Service wraps a utility or external

integration (something your application uses). Actions call Services, not the other

way around.

Name Actions with a verb-noun pattern. CreateOrderAction , PublishPostAction ,

CheckoutCartAction  — the name tells you exactly what it does without opening the

file.

Actions are easy to test. No HTTP setup, no response assertions. Create a DTO,

call the Action, verify the result.
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Use events for side effects, transactions for data integrity. Keep the Action itself

focused on the core operation.

References

Refactoring to Actions — Freek Van der Herten

Queueable Actions in Laravel — Brent Roose

spatie/laravel-queueable-action — Spatie, GitHub

Why I Wrote Laravel Actions — Loris Leiva

Laravel Actions Documentation — Loris Leiva

Organize Laravel Applications With Actions — Laravel News

Action Pattern in Laravel: Concept, Benefits, Best Practices — Nabil Hassen
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Test Your Understanding

Think you've mastered this chapter? Take the quiz and find out.

http://mayahi.test/quiz/book/clean-code-in-laravel/actions
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Chapter 07

Data Transfer Objects
Write Clean

Arrays are flexible, easy to create, and work everywhere. They are also the source of

countless bugs.

What keys does this array have? What types are the values?

$orderData = [

    'user_id' => $user->id,

    'items' => $items,

    'shipping' => $address,

    'coupon' => $couponCode,

];

$this->placeOrder($orderData);

When you pass an array to a method, you have no idea what is inside it without

reading the implementation. Did someone add a discount  key? Is items  an array of

arrays or a Collection? Is shipping  an Address model or a string? The array tells you

nothing.

A Data Transfer Object (DTO) solves this by giving your data a shape. It is a simple

class whose only job is to carry data from one place to another, with explicit types and

names.

A Plain PHP DTO

At its simplest, a DTO is a readonly class with typed properties:
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namespace App\DataTransferObjects;

readonly class PlaceOrderData

{

    public function __construct(

        public int $userId,

        public int $shippingAddressId,

        public Collection $items,

        public ?string $couponCode = null,

    ) {}

}

Now the Action method signature tells you exactly what it expects:

public function execute(PlaceOrderData $data): Order

{

    // $data->userId is guaranteed to be an int

    // $data->items is guaranteed to be a Collection

    // $data->couponCode is either a string or null

}

The readonly  keyword (PHP 8.2+) ensures that once a DTO is created, its properties

cannot be changed. This makes DTOs predictable and safe to pass around.

Spatie's Laravel Data Package

spatie/laravel-data  takes DTOs to another level. It combines data objects with

transformation, serialization, and nested casting — all in one class. It also supports

validation through attributes, which we will discuss shortly.

composer require spatie/laravel-data

Here is the same DTO using spatie/laravel-data :
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namespace App\DataTransferObjects;

use Spatie\LaravelData\Data;

use Spatie\LaravelData\Attributes\Validation\Min;

use Spatie\LaravelData\Attributes\Validation\Required;

use Spatie\LaravelData\Attributes\Validation\Exists;

class PlaceOrderData extends Data

{

    public function __construct(

        #[Required, Exists('users', 'id')]

        public int $userId,

        #[Required, Exists('addresses', 'id')]

        public int $shippingAddressId,

        #[Required, Min(1)]

        /** @var Collection<int, OrderItemData> */

        public Collection $items,

        public ?string $couponCode = null,

    ) {}

}

You can create a data object from a request, from an array, or from a model:
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// From a request (validates automatically)

$data = PlaceOrderData::from($request);

// From an array

$data = PlaceOrderData::from([

    'userId' => 1,

    'shippingAddressId' => 5,

    'items' => [['productId' => 1, 'quantity' => 2]],

]);

// To an array (for storage or API responses)

$array = $data->toArray();

// To JSON

$json = $data->toJson();

Nested DTOs

Real-world data is nested. An order has items, and each item has its own shape. With

spatie/laravel-data , nested DTOs are handled automatically:
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class OrderItemData extends Data

{

    public function __construct(

        public int $productId,

        public int $quantity,

        public ?float $unitPrice = null,

    ) {}

}

class PlaceOrderData extends Data

{

    public function __construct(

        public int $userId,

        public int $shippingAddressId,

        /** @var Collection<int, OrderItemData> */

        public Collection $items,

        public ?string $couponCode = null,

    ) {}

}

// Creating from nested arrays — items are automatically cast to OrderItemData

$data = PlaceOrderData::from([

    'userId' => 1,

    'shippingAddressId' => 5,

    'items' => [

        ['productId' => 1, 'quantity' => 2],

        ['productId' => 3, 'quantity' => 1],

    ],

]);

// $data->items is a Collection of OrderItemData objects

$data->items->each(function (OrderItemData $item): void {

    // $item->productId, $item->quantity are typed

});
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Keep Validation in Form Requests

While spatie/laravel-data  supports validation through attributes and can replace Form

Requests entirely, I prefer not to use it that way. I use the package strictly for what it

does best — defining typed data structures. Validation stays in dedicated Form

Requests.

There are two reasons for this. First, Laravel's Form Requests are a first-class feature

with deep integration — custom error messages, authorization via authorize() , after-

validation hooks, and conditional rules. Replacing them with a third-party package's

validation attributes means giving up that integration. Second, mixing validation into

DTOs blurs responsibilities. A DTO's job is to carry data. A Form Request's job is to

validate input. When one class does both, developers have to guess where to look for

validation rules.

The pattern is simple: the Form Request validates, then creates a DTO for the Action:
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class StoreOrderRequest extends FormRequest

{

    public function rules(): array

    {

        return [

            'user_id' => ['required', 'exists:users,id'],

            'shipping_address_id' => ['required', 'exists:addresses,id'],

            'items' => ['required', 'array', 'min:1'],

            'items.*.product_id' => ['required', 'exists:products,id'],

            'items.*.quantity' => ['required', 'integer', 'min:1'],

            'coupon_code' => ['nullable', 'string'],

        ];

    }

    public function toDto(): PlaceOrderData

    {

        return PlaceOrderData::from($this->validated());

    }

}

The controller stays thin and the Action receives a fully typed object:

class OrderController extends Controller

{

    public function store(StoreOrderRequest $request, PlaceOrderAction $action): 

RedirectResponse

    {

        $order = $action->execute($request->toDto());

        return redirect()->route('orders.show', $order);

    }

}

Each class does one thing. The Form Request handles validation and authorization.

The DTO carries typed data. The Action performs the business operation. No overlap,

no confusion.
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Transforming Data with DTOs

DTOs are perfect for transforming data between layers. A model might have more

fields than an API response needs, or an API request might use different names than

your database:

class UserProfileData extends Data

{

    public function __construct(

        public string $name,

        public string $email,

        public ?string $avatarUrl,

        public string $memberSince,

        public int $orderCount,

    ) {}

    public static function fromModel(User $user): self

    {

        return new self(

            name: $user->name,

            email: $user->email,

            avatarUrl: $user->avatar_url,

            memberSince: $user->created_at->format('F Y'),

            orderCount: $user->orders()->count(),

        );

    }

}

DTOs with Enums

DTOs work beautifully with PHP enums (covered in Enums, Value Objects, and Type

Safety):
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enum OrderStatus: string

{

    case Pending = 'pending';

    case Processing = 'processing';

    case Shipped = 'shipped';

    case Delivered = 'delivered';

    case Cancelled = 'cancelled';

}

class UpdateOrderStatusData extends Data

{

    public function __construct(

        public int $orderId,

        public OrderStatus $status,

        public ?string $reason = null,

    ) {}

}

// From a request with status="shipped" — automatically cast to enum

$data = UpdateOrderStatusData::from($request);

$data->status; // OrderStatus::Shipped

When to Use DTOs

DTOs are valuable when data crosses boundaries:

Boundary Example

HTTP → Business Logic Request data → Action parameter

Business Logic → View Model data → View Model / API response

Service → Service Data passed between Services

Event payload Data attached to an event

Job payload Data serialized for a queued job
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You do not need a DTO for everything. If you are passing a single model to a view, just

pass the model. If you are passing two validated fields to a simple create operation,

$request->validated()  is fine. DTOs shine when the data is complex, crosses multiple

boundaries, or needs to be reused.

The DTO Checklist

1. Use readonly  classes for plain DTOs — immutability prevents bugs

2. Use spatie/laravel-data  when you need transformation, serialization, or nested

data casting

3. Nest DTOs for complex data structures — do not flatten everything

4. Create from multiple sources — requests, arrays, models, API responses

5. Keep DTOs focused — one DTO per use case, not one DTO per model

6. Keep validation in Form Requests — use toDto()  to bridge validated input to a

typed DTO

7. Type everything — the whole point of a DTO is type safety

Summary

A DTO is a simple class whose only job is to carry typed data from one place to

another. It replaces the untyped arrays that cause bugs and confusion.

At its simplest, a DTO is a readonly  class with typed properties and a constructor.

PHP guarantees the shape of your data at the language level.

spatie/laravel-data  takes DTOs further by combining data objects with

transformation, serialization, and nested casting. While it supports validation

through attributes, I prefer keeping validation in dedicated Form Requests and

using a toDto()  method to bridge validated input to a typed DTO.
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DTOs can nest. An order DTO contains a collection of order item DTOs.

spatie/laravel-data  handles the casting automatically.

DTOs are valuable when data crosses boundaries — HTTP to business logic,

service to service, or event and job payloads. You do not need a DTO for

everything.

Type everything. The whole point of a DTO is type safety. If a property can be

null, declare it as nullable. If it is an enum, type it as an enum.

References

Introduction to laravel-data — Spatie Documentation

From a Request to a Data Object — Spatie Documentation

Nesting Data Objects — Spatie Documentation

Avoid Describing Your Data Multiple Times Using laravel-data — Freek Van der

Herten

Domain-Driven Design with Laravel — Data Transfer Objects — Martin Joo

Data Transfer Objects (DTOs) in PHP — Ash Allen

Readonly Classes in PHP 8.2 — Brent Roose

Modeling Data with DTOs — Thinking in Domains in Laravel

Test Your Understanding

Think you've mastered this chapter? Take the quiz and find out.

http://mayahi.test/quiz/book/clean-code-in-laravel/data-transfer-objects
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Chapter 08

Organizing Your Application
Write Clean

"Where do I put this logic?" is the most common question in the Laravel community.

We already have two answers: thin controllers that delegate everything, and Actions

that handle discrete business operations. But what about reusable calculations, third-

party API wrappers, shared traits, and utility functions that do not fit into a single

operation?

That is where Services, Concerns, and the Support folder come in. Together with

Actions, they form a clear hierarchy for organizing logic in a Laravel application.

Services

A Service is a stateless class that provides reusable logic to the rest of your

application. Controllers call it, Actions call it, jobs call it - but it does not own the

workflow. It just does its job when asked.

Unlike an Action, a Service can have multiple public methods. Unlike a Model, a

Service does not represent data. It is a capability provider - it knows how to do

something, and any part of your application can use it.

Here is the simplest possible Service - a class that formats money values:
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namespace App\Services;

class MoneyFormatter

{

    public function format(int $cents, string $currency = 'USD'): string

    {

        return match ($currency) {

            'USD' => '$' . number_format($cents / 100, 2),

            'EUR' => number_format($cents / 100, 2, ',', '.') . ' €',

            default => number_format($cents / 100, 2) . ' ' . $currency,

        };

    }

    public function formatCompact(int $cents, string $currency = 'USD'): string

    {

        if ($cents >= 100_00) {

            return match ($currency) {

                'USD' => '$' . round($cents / 100_00, 1) . 'k',

                default => round($cents / 100_00, 1) . 'k ' . $currency,

            };

        }

        return $this->format($cents, $currency);

    }

}

Two methods, no state, no side effects. Given the same input, it returns the same

output. Any Action, Controller, or Job can inject it and use it.

Here is a more practical example - a Service that calculates tax:
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namespace App\Services;

use App\Models\Order;

class TaxCalculator

{

    public function calculate(int $subtotalInCents, string $country): int

    {

        $rate = match ($country) {

            'NL' => 0.21,

            'DE' => 0.19,

            'FR' => 0.20,

            default => 0.0,

        };

        return (int) round($subtotalInCents * $rate);

    }

    public function calculateForOrder(Order $order): int

    {

        return $this->calculate(

            $order->subtotal_in_cents,

            $order->shippingAddress->country,

        );

    }

}

Notice that neither of these classes has a Service  suffix. Whether to use the suffix or

not is a team decision. I prefer not to use it - a well-named class like TaxCalculator  or

ShippingRateCalculator  does not need the extra word. Either approach works, as long

as you are consistent across your project.

Services vs. Actions

The Actions chapter covers this distinction in detail, but here is the short version: an

Action is something your application does, a Service is something your application

uses.
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An Action is a business operation. A user clicks "Buy Now" and PlaceOrderAction

validates the cart, charges the payment, creates the order, and dispatches an event.

An admin clicks "Suspend" and SuspendUserAction  revokes sessions, cancels

subscriptions, and sends a notification. Actions have side effects, one public method (

execute ), and they orchestrate a workflow.

A Service is a reusable capability. TaxCalculator  takes a subtotal and a country and

returns a tax amount - it does not care whether it is called from PlaceOrderAction  or

GenerateInvoiceAction . CurrencyConverter  takes an amount and two currency codes and

returns the converted value. Services have multiple methods, no side effects on their

own, and they do not own the workflow.

The rule is simple: Actions call Services, not the other way around.

class PlaceOrderAction

{

    public function __construct(

        private readonly TaxCalculator $taxCalculator,

        private readonly InventoryChecker $inventory,

        private readonly PaymentGateway $payment,

    ) {}

    public function execute(PlaceOrderData $data): Order

    {

        $this->inventory->reserveItems($data->items);

        $tax = $this->taxCalculator->calculate($data->subtotal, $data->country);

        $this->payment->charge($data->paymentMethodId, $data->subtotal + $tax);

        $order = Order::create([/* ... */]);

        event(new OrderPlaced($order));

        return $order;

    }

}
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Three Services, one Action. The Action decides what happens and in what order. The

Services do the calculating, checking, and charging.

Service Anti-Patterns

Here is what a Service should not become. These are the three most common

mistakes in Laravel projects.

The "Model Action Service." A class named UserService  with create() , update() ,

delete() , suspend() , resetPassword() , and sendWelcomeEmail() . It looks organized at

first - everything about users in one place. But it grows into a God class with dozens of

methods, hundreds of lines, and no clear boundary. Every time something user-related

needs to happen, it gets another method.

The fix is to break it apart. SuspendUserAction  handles suspension. ResetPasswordAction

handles password resets. UserAvatarService  handles avatar uploads and resizing. Each

class has one reason to change.

The empty controller, bloated service. Some teams move all controller logic into a

service class one-to-one. The controller becomes an empty shell that calls $this-

>userService->store($request) , and the service handles validation, authorization,

response formatting, and business logic. You have not separated concerns - you have

just moved the mess to a different file.

Controllers should stay thin, but they still own HTTP concerns: reading request data,

calling an Action or Service, and returning a response. If your service accepts a

Request  object or returns a JsonResponse , it is doing controller work.

The catch-all service. When a team has no clear convention for where logic goes,

"just put it in a service" becomes the default answer. The result is an app/Services/

directory full of classes with vague names like HelperService , UtilityService , or

DataService  - each one a grab bag of unrelated methods.
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The answer is naming. A well-named class answers the question of where logic goes

before it is even asked. TaxCalculator , ShippingClient , ExchangeRateProvider  - these

names make it obvious what the class does and what it does not do. If you cannot give

your service a specific name, it probably should not be a single class.

Wrapping Third-Party APIs

One of the most common uses for a Service is wrapping a third-party API. Instead of

scattering HTTP client calls across your Actions, you put them in one class:

134 / 570 mayahi.net

https://laravel.com/docs/http-client


namespace App\Services\Shipping;

use App\Data\ShippingRateData;

use Illuminate\Support\Facades\Http;

use Illuminate\Support\Collection;

class ShippingClient

{

    /** @return Collection<int, ShippingRateData> */

    public function getRatesForPackage(

        string $originZip,

        string $destinationZip,

        float $weightKg,

    ): Collection {

        $response = Http::withToken(config('services.shipping.api_key'))

            ->post(config('services.shipping.base_url') . '/rates', [

                'origin' => $originZip,

                'destination' => $destinationZip,

                'weight' => $weightKg,

            ])

            ->throw();

        return collect($response->json('rates'))

            ->map(fn (array $rate): ShippingRateData => ShippingRateData::from($rate))

            ->sortBy('price');

    }

    public function getCheapestRate(

        string $originZip,

        string $destinationZip,

        float $weightKg,

    ): ShippingRateData {

        return $this->getRatesForPackage($originZip, $destinationZip, $weightKg)

            ->first();

    }

    public function trackShipment(string $trackingNumber): ShipmentStatusData

    {

        $response = Http::withToken(config('services.shipping.api_key'))
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            ->get(config('services.shipping.base_url') . "/track/{$trackingNumber}")

            ->throw();

        return ShipmentStatusData::from($response->json());

    }

}

The API key and base URL come from config('services.shipping.*')  - never hardcode

credentials or pass them as constructor parameters. Laravel's config()  helper reads

from your configuration files, which in turn pull values from your .env  file. This keeps

secrets out of your code and makes them easy to change per environment.

Now any class can inject ShippingClient  and use it:

class CalculateShippingAction

{

    public function __construct(

        private readonly ShippingClient $shipping,

    ) {}

    public function execute(Cart $cart, Address $address): ShippingRateData

    {

        return $this->shipping->getCheapestRate(

            originZip: config('shop.warehouse_zip'),

            destinationZip: $address->zip_code,

            weightKg: $cart->totalWeight(),

        );

    }

}

Where to Put Services

This is where the Laravel community splits. Some teams create an app/Services/

directory and organize by domain:
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app/Services/

├── Payment/

│   ├── StripeGateway.php

│   └── PayPalGateway.php

├── Shipping/

│   └── ShippingClient.php

└── Tax/

    └── TaxCalculator.php

Others - including Taylor Otwell himself - skip the Services  folder entirely. None of

Laravel's first-party packages use a Services/  directory. Horizon has over 30 classes

sitting flat in its root namespace - AutoScaler , Supervisor , WaitTimeCalculator  - without

a Services  folder in sight. Cashier puts domain classes like Subscription , Payment , and

Invoice  flat alongside each other. When Taylor does create directories, they are

domain-specific and descriptive: Watchers/  in Telescope, Recorders/  in Pulse, Drivers/

in Pennant. Jetstream and Fortify scaffold app/Actions/ , not app/Services/ . The default

Laravel skeleton has never included a Services  directory.

The flat approach works well for small-to-medium projects. When you only have three

or four service-like classes, a dedicated folder adds ceremony without value. As the

number grows, grouping them makes classes easier to find. Use your judgment —

there is no wrong answer here, as long as you are consistent.

Interfaces for Swappable Services

Earlier we saw StripeGateway  and PayPalGateway  sitting side by side in the Services

directory. But how does the rest of your application choose between them? This is

where interfaces come in.

Define an interface — a contract that describes what a payment gateway can do,

without specifying how. In Laravel, the term "contract" simply means a PHP interface

that defines a set of methods a class must implement. Laravel's own core features are

defined as contracts (for example, Illuminate\Contracts\Queue\Queue ), and the same
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pattern works for your application code:

namespace App\Services\Payment;

interface PaymentGateway

{

    public function charge(int $amountInCents, string $paymentToken): PaymentResult;

    public function refund(string $transactionId, int $amountInCents): PaymentResult;

}

Both StripeGateway  and PayPalGateway  implement this interface:

class StripeGateway implements PaymentGateway

{

    public function charge(int $amountInCents, string $paymentToken): PaymentResult

    {

        // Stripe-specific implementation

    }

    public function refund(string $transactionId, int $amountInCents): PaymentResult

    {

        // Stripe-specific implementation

    }

}

Then bind the interface to the active implementation in a service provider:
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// AppServiceProvider.php

public function register(): void

{

    $this->app->bind(

        PaymentGateway::class,

        config('services.payment.driver') === 'paypal'

            ? PayPalGateway::class

            : StripeGateway::class,

    );

}

Now any class that type-hints PaymentGateway  gets the right implementation

automatically. Switching payment providers means changing one config value - not

hunting through dozens of files.

You do not need interfaces for every Service. TaxCalculator  and MoneyFormatter  work

fine as concrete classes - there is no reason to swap them. Use interfaces when you

have multiple implementations of the same capability, or when you need to replace a

Service with a fake during testing.

Testing Services

Stateless Services are the easiest classes to test. No database, no HTTP faking, no

mocking - just call a method and check the result:
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it('calculates Dutch tax at 21%', function (): void {

    $calculator = new TaxCalculator();

    $tax = $calculator->calculate(10000, 'NL');

    expect($tax)->toBe(2100);

});

it('returns zero tax for unknown countries', function (): void {

    $calculator = new TaxCalculator();

    $tax = $calculator->calculate(10000, 'XX');

    expect($tax)->toBe(0);

});

Services that wrap external APIs or depend on other Services need mocking or HTTP

faking. Inject a mock or a fake, and test the behavior in isolation:

it('calculates shipping with the cheapest rate', function (): void {

    $fakeClient = Mockery::mock(ShippingClient::class);

    $fakeClient->shouldReceive('getCheapestRate')

        ->andReturn(new ShippingRateData(price: 599, carrier: 'DHL'));

    $action = new CalculateShippingAction($fakeClient);

    $rate = $action->execute($cart, $address);

    expect($rate->price)->toBe(599);

});

If a Service is hard to test, it is usually doing too much. Difficulty writing tests is a

design signal - break the class apart until each piece is easy to test in isolation.
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Concerns

Laravel uses the term Concerns for traits that belong to a specific layer of your

application. If you look at Laravel's own source code, you will find

Illuminate\Database\Eloquent\Concerns , Illuminate\Auth\Access\HandlesAuthorization , and

similar namespaces. The convention is clear: traits that add behavior to a specific type

of class live in a Concerns  directory next to those classes.

In your application, this means model-specific traits go in app/Models/Concerns/ :

// app/Models/Concerns/HasSubscription.php

namespace App\Models\Concerns;

use App\Models\Subscription;

use Illuminate\Database\Eloquent\Relations\HasOne;

trait HasSubscription

{

    /** @return HasOne<Subscription, $this> */

    public function subscription(): HasOne

    {

        return $this->hasOne(Subscription::class);

    }

    public function isSubscribed(): bool

    {

        return $this->subscription !== null

            && $this->subscription->isActive();

    }

    public function onTrial(): bool

    {

        return $this->subscription?->onTrial() ?? false;

    }

}
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// app/Models/User.php

class User extends Authenticatable

{

    use HasSubscription;

    use Searchable;

}

The naming conventions from the Naming Conventions chapter apply here: traits use

PascalCase and describe the capability they provide - HasSubscription , Searchable ,

TracksActivity . When you read use HasSubscription , it reads like a description of what

the model can do.

Concerns vs. Support Traits

Not all traits are Concerns. The difference is scope.

A Concern lives in app/Models/Concerns/  and contains behavior tied to a specific layer

— models, controllers. Think HasSubscription  or Searchable . A HasSubscription  trait

only makes sense on a model — it defines a relationship and business methods.

A Support Trait lives in app/Support/Traits/  and contains cross-cutting behavior that

could be used anywhere. Think HasUuid  or Sluggable . A HasUuid  trait could be used on

any model — it is generic infrastructure.

If you are unsure, ask: "Does this trait contain business logic specific to one layer?" If

yes, it is a Concern. If no, it is a Support trait.

Organizing Concerns

As your application grows, the Concerns  directory keeps model traits manageable:
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app/Models/

├── Concerns/

│   ├── HasSubscription.php

│   ├── HasTeam.php

│   ├── Searchable.php

│   └── TracksActivity.php

├── User.php

├── Team.php

├── Order.php

└── Subscription.php

This is the same pattern Laravel uses internally. It keeps traits discoverable - when

you want to know what behaviors are available to your models, you look in one place.

Keeping Traits Focused

A trait should do one thing. HasSubscription  manages subscription relationships and

status checks. Searchable  adds search capabilities. When a trait starts handling

subscriptions and billing and invoicing, it has become a hidden God class.

Ask yourself: can you describe what the trait does in one short sentence? If you need

"and" in the description, split it into two traits.

One practical concern with traits is name collisions. If two traits define a method with

the same name, PHP throws a fatal error. You can resolve this with insteadof  and as :

class User extends Authenticatable

{

    use HasSubscription, HasMembership {

        HasSubscription::isActive insteadof HasMembership;

        HasMembership::isActive as isMembershipActive;

    }

}
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But if you find yourself resolving trait conflicts, it is a sign that your traits are too

broad. Well-focused traits with descriptive method names rarely collide.

Support

If Actions are "what the application does" and Services are "how it does it," then the

Support folder is "what everything is built on." The Support folder contains cross-

cutting utilities that serve the entire application but are not business logic.

Laravel itself uses this pattern extensively. The Illuminate\Support  namespace

contains Str , Arr , Collection , and other utilities that every part of the framework

depends on. Your application's Support  folder serves the same purpose.

Here is what goes in Support :

app/Support/

├── Traits/

│   ├── HasUuid.php

│   ├── Sluggable.php

│   └── HasMoney.php

├── Casts/

│   ├── MoneyCast.php

│   └── AddressCast.php

├── ValueObjects/

│   ├── Money.php

│   └── Address.php

├── Enums/

│   └── Currency.php

└── helpers.php

We cover value objects and enums in detail in Enums, Value Objects, and Type Safety.

They live in Support because they are generic infrastructure - a Money  value object or

a Currency  enum is not tied to any specific domain.
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Traits - Generic, cross-cutting behaviors that are not tied to a specific layer. Unlike

Concerns, these can be used anywhere:

namespace App\Support\Traits;

use Illuminate\Support\Str;

trait HasUuid

{

    protected static function bootHasUuid(): void

    {

        static::creating(function (self $model): void {

            if (empty($model->{$model->getKeyName()})) {

                $model->{$model->getKeyName()} = Str::uuid()->toString();

            }

        });

    }

    public function getIncrementing(): bool

    {

        return false;

    }

    public function getKeyType(): string

    {

        return 'string';

    }

}

Custom Casts - Shared Eloquent casts:
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namespace App\Support\Casts;

use App\Support\ValueObjects\Money;

use Illuminate\Contracts\Database\Eloquent\CastsAttributes;

use Illuminate\Database\Eloquent\Model;

/** @implements CastsAttributes<Money|null, int|null> */

class MoneyCast implements CastsAttributes

{

    public function get(Model $model, string $key, mixed $value, array $attributes): ?

Money

    {

        if ($value === null) {

            return null;

        }

        return new Money(

            amount: (int) $value,

            currency: Currency::from($attributes['currency'] ?? 'USD'),

        );

    }

    public function set(Model $model, string $key, mixed $value, array $attributes): ?int

    {

        if ($value === null) {

            return null;

        }

        return $value instanceof Money ? $value->amount : (int) $value;

    }

}

Custom validation rules do not go in Support. Laravel has a dedicated app/Rules/

directory for them - use php artisan make:rule  to create them there.

What Does NOT Go in Support

The Support folder is not a dumping ground. These things do not belong there:
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Business logic belongs in Actions

API wrappers belong in Services

Models belong in Models

Model-specific traits belong in Models/Concerns

Validation rules belong in app/Rules/  (use php artisan make:rule )

Domain-specific enums belong with their domain (or Enums/ )

The test is simple: if it contains business rules or domain knowledge, it does not

belong in Support. Support is for infrastructure - the plumbing that everything else is

built on.

The helpers.php  File

You may have noticed helpers.php  in the Support directory tree above. This is a file for

global helper functions - small, stateless utilities that you want available everywhere

without importing a class.
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// app/Support/helpers.php

if (! function_exists('money')) {

    function money(int $cents, string $currency = 'USD'): string

    {

        return match ($currency) {

            'USD' => '$' . number_format($cents / 100, 2),

            'EUR' => number_format($cents / 100, 2, ',', '.') . ' €',

            default => number_format($cents / 100, 2) . ' ' . $currency,

        };

    }

}

if (! function_exists('initials')) {

    function initials(string $name): string

    {

        return collect(explode(' ', $name))

            ->map(fn (string $part): string => mb_strtoupper(mb_substr($part, 0, 1)))

            ->implode('');

    }

}

To make these functions available globally, add the file to the autoload  section in your

composer.json :

{

    "autoload": {

        "files": [

            "app/Support/helpers.php"

        ]

    }

}

After adding the entry, run composer dump-autoload  so Composer picks it up. From that

point, you can call money(2500)  or initials('Ahmad Mayahi')  anywhere in your

application - controllers, views, Artisan commands, tests - without any imports.
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Keep this file small. If a helper function grows beyond a few lines, or if it needs

dependencies, it belongs in a Service class instead. Good candidates for helpers are

formatting shortcuts, simple string transformations, and thin wrappers around verbose

framework calls. If you find yourself adding dozens of functions here, you are putting

too much in one file.

When to Introduce This Structure

Not every project needs Actions, Services, and a Support folder from day one. A five-

route application with basic CRUD is perfectly served by Laravel's default structure.

Adding layers prematurely is over-engineering.

Here are the signs that your application has outgrown flat MVC:

Controllers are getting long. When a controller method exceeds 30-40 lines, it

is doing too much. When the controller class exceeds 200 lines, it needs to

delegate.

Logic is duplicated. The same shipping calculation appears in a controller, a

job, and an Artisan command. That logic needs a home.

Tests are painful. If testing a feature requires booting the entire application,

seeding the database, and making HTTP requests just to verify a tax calculation,

the logic is trapped in the wrong layer.

"Where does this go?" keeps coming up. When code reviews repeatedly

debate where new logic should live, you need clearer conventions.

Start simple. Extract your first Action when a controller does too much. Create your

first Service when two Actions need the same calculation. Add a Support trait when

three models share the same behavior. Let the architecture grow with the application,

not ahead of it.
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The Complete Architecture So Far

Here is how a well-organized Laravel application looks at this point:

app/

├── Actions/                  ← Business operations

│   ├── Order/

│   │   ├── PlaceOrderAction.php

│   │   └── CancelOrderAction.php

│   └── User/

│       └── RegisterUserAction.php

├── Services/                 ← Reusable stateless logic

│   ├── Payment/

│   │   └── StripeGateway.php

│   ├── Shipping/

│   │   └── ShippingClient.php

│   └── Tax/

│       └── TaxCalculator.php

├── Support/                  ← Cross-cutting utilities

│   ├── Traits/

│   ├── Casts/

│   └── ValueObjects/

├── Http/

│   └── Controllers/          ← Thin controllers

├── Models/

│   ├── Concerns/             ← Model-specific traits

│   │   ├── HasSubscription.php

│   │   └── Searchable.php

│   ├── User.php

│   └── Order.php

└── Providers/

Every piece of logic has a clear home. Controllers delegate to Actions. Actions use

Services. Services and Actions are built on Support utilities. Concerns keep model

traits discoverable. No class does too much, and no logic is in the wrong place.
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Growing Beyond: Domain-First Organization

As your application continues to grow - dozens of models, hundreds of Actions,

multiple teams - you may find that organizing by type (all Actions together, all

Services together) makes related code harder to find. The billing Action is far from the

billing Service, which is far from the billing Model.

At that point, some teams flip the hierarchy and organize by domain first:

app/Domain/

├── Billing/

│   ├── Actions/

│   ├── Models/

│   └── Services/

├── Shipping/

│   ├── Actions/

│   ├── Models/

│   └── Services/

└── Catalog/

    ├── Actions/

    ├── Models/

    └── Services/

This is the starting point of Domain-Driven Design. Each domain folder contains

everything related to one area of your business, making it easier for teams to work

independently and for developers to understand a feature by looking in one place.

You do not need to adopt this early. The type-based structure in this chapter scales

comfortably to medium-large applications. But knowing that domain-first organization

exists helps you recognize when it is time to make the switch - typically when

navigating between related files across multiple top-level folders becomes a daily

friction.
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If you want to dive deeper into this approach, the Thinking in Domains in Laravel book

covers it in full detail - from structuring domains and defining boundaries to building

an application layer on top.

Throughout the book, we add Form Requests, DTOs, View Models, Jobs, and Pipelines

to this structure. Each one has a specific role, and together they form a clean,

maintainable architecture that scales from a solo project to a team of fifty.

Summary

A Service is a stateless class that provides reusable logic - calculations, API

wrappers, formatters. Unlike Actions, it can have multiple methods. Unlike

Models, it does not represent data.

Actions are what your application does (business operations with side effects).

Services are what your application uses (reusable capabilities). Actions call

Services, not the other way around.

Avoid common Service anti-patterns: the God-class UserService  that does

everything, the empty controller that just forwards to a bloated service, and the

catch-all HelperService . Name your services specifically - TaxCalculator , not

OrderService .

Whether to suffix with Service  is a team decision. Descriptive names like

TaxCalculator  and ShippingClient  do not need it. Pick one convention and stick

with it.

Use interfaces when you have multiple implementations of the same capability

(e.g., payment gateways) or when you need to swap a service for a test fake. You

do not need interfaces for every service.
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Stateless Services are easy to test without mocking. Services that wrap external

APIs need HTTP faking or mock injection. If a service is hard to test, it is doing too

much.

You do not need an app/Services/  folder. None of Laravel's first-party packages

use one. A dedicated folder is fine for larger projects, but do not create it out of

obligation.

Concerns are traits that belong to a specific layer. Model traits go in

app/Models/Concerns/ . They describe what a model can do - HasSubscription ,

Searchable , TracksActivity .

Keep traits focused on a single responsibility. If you need "and" to describe what

a trait does, split it.

Support traits are cross-cutting. Generic behaviors like HasUuid  or Sluggable  that

could apply to any model go in app/Support/Traits/ .

The Support folder is for infrastructure, not business logic. Custom casts, value

objects, generic traits, and helper functions. If it contains domain knowledge, it

belongs somewhere else. Validation rules go in app/Rules/ , not Support.

Use helpers.php  for small global functions. Register it in composer.json  under

autoload.files , run composer dump-autoload , and keep the file small. If a helper

outgrows a few lines, promote it to a class.

Do not adopt this entire structure on day one. Start simple and extract Actions,

Services, and Support classes as the application grows and the need becomes

clear.

For very large applications with multiple teams, consider flipping to domain-first

organization where each domain folder contains its own Actions, Models, and

Services.
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Every piece of logic has a clear home. Controllers delegate to Actions. Actions

use Services. Concerns add behavior to models. Support provides the plumbing.

When someone asks "where does this go?" - there is always an answer.
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Test Your Understanding

Think you've mastered this chapter? Take the quiz and find out.
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Chapter 09

Form Requests and Validation
Write Clean

In many codebases, validation is scattered — some in controllers, some in models,

some in JavaScript. Laravel gives you two clean options: inline validation with

$request->validate()  for simple cases, and Form Requests for everything else.

A Form Request is a dedicated class that handles validation and authorization for a

single HTTP request. It keeps your controllers thin, makes your validation rules

testable, and provides a single source of truth for what data a given endpoint accepts.

Whether the extra class is worth it depends on the complexity of your validation — we

cover that decision in detail at the end of this chapter.

Creating a Form Request

Laravel provides an Artisan command to generate Form Request classes:

php artisan make:request StoreUserRequest

This creates app/Http/Requests/StoreUserRequest.php  with a skeleton authorize()  and

rules()  method. The naming convention is {Action}{Model}Request  — StoreUserRequest

, UpdateOrderRequest , DestroyCommentRequest .

For nested organization by domain, pass a path:

php artisan make:request Order/StoreOrderRequest

This creates the file at app/Http/Requests/Order/StoreOrderRequest.php .
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From Inline Validation to Form Requests

Here is the progression from inline validation to a Form Request:

// Before: validation in the controller

public function store(Request $request): RedirectResponse

{

    $validated = $request->validate([

        'name' => 'required|string|max:255',

        'email' => 'required|email|unique:users',

        'password' => 'required|min:8|confirmed',

    ]);

    User::create($validated);

    return redirect()->route('users.index');

}

This works for simple cases, but it clutters the controller. The moment you need the

same validation in an API endpoint, you duplicate the rules.
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// After: Form Request

class StoreUserRequest extends FormRequest

{

    public function authorize(): bool

    {

        return true;

    }

    public function rules(): array

    {

        return [

            'name' => ['required', 'string', 'max:255'],

            'email' => ['required', 'email', 'unique:users'],

            'password' => ['required', 'min:8', 'confirmed'],

        ];

    }

}

// Controller is now clean

public function store(StoreUserRequest $request): RedirectResponse

{

    User::create($request->validated());

    return redirect()->route('users.index');

}

Notice that we use array syntax for rules ( ['required', 'string', 'max:255'] ) instead of

pipe syntax ( 'required|string|max:255' ). Array syntax is easier to read, easier to

modify, and required when using custom Rule objects.

Authorization in Form Requests

The authorize()  method determines whether the current user is allowed to make this

request. Use it for simple authorization checks:
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class UpdateOrderRequest extends FormRequest

{

    public function authorize(): bool

    {

        // Only the order owner can update it

        return $this->user()->id === $this->route('order')->user_id;

    }

    public function rules(): array

    {

        return [

            'shipping_address_id' => ['required', 'exists:addresses,id'],

            'notes' => ['nullable', 'string', 'max:1000'],

        ];

    }

}

If authorize()  returns false , Laravel automatically returns a 403 response. For

complex authorization, use Policies instead and return true  from authorize() . We

cover authentication and authorization in detail in the Authorization chapter.

Custom Error Messages and Attribute Names

Form Requests let you customize error messages and attribute names:
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class StoreProductRequest extends FormRequest

{

    public function rules(): array

    {

        return [

            'name' => ['required', 'string', 'max:255'],

            'price' => ['required', 'numeric', 'min:0.01'],

            'sku' => ['required', 'string', 'unique:products,sku'],

            'category_id' => ['required', 'exists:categories,id'],

        ];

    }

    public function messages(): array

    {

        return [

            'sku.unique' => 'This SKU is already in use by another product.',

            'price.min' => 'The price must be at least $0.01.',

        ];

    }

    public function attributes(): array

    {

        return [

            'category_id' => 'category',

            'sku' => 'SKU',

        ];

    }

}

Preparing Input Before Validation

Sometimes you need to normalize or transform input before validation runs. Use the

prepareForValidation()  method:
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class StoreArticleRequest extends FormRequest

{

    protected function prepareForValidation(): void

    {

        $this->merge([

            'slug' => Str::slug($this->title),

            'published_at' => $this->boolean('is_published') ? now() : null,

        ]);

    }

    public function rules(): array

    {

        return [

            'title' => ['required', 'string', 'max:255'],

            'slug' => ['required', 'string', 'unique:articles,slug'],

            'body' => ['required', 'string'],

            'is_published' => ['boolean'],

        ];

    }

}

After Validation Hooks

For validation that depends on multiple fields or requires database lookups, use the

after()  method:
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class StoreOrderRequest extends FormRequest

{

    public function rules(): array

    {

        return [

            'items' => ['required', 'array', 'min:1'],

            'items.*.product_id' => ['required', 'exists:products,id'],

            'items.*.quantity' => ['required', 'integer', 'min:1'],

            'coupon_code' => ['nullable', 'string'],

        ];

    }

    public function after(): array

    {

        return [

            function (Validator $validator): void {

                foreach ($this->input('items', []) as $index => $item) {

                    $product = Product::find($item['product_id']);

                    if ($product && $product->stock < $item['quantity']) {

                        $validator->errors()->add(

                            "items.{$index}.quantity",

                            

"Not enough stock for {$product->name}. Available: {$product->stock}",

                        );

                    }

                }

            },

        ];

    }

}

Conditional Validation

Real-world forms are rarely static. A "company" field might only be required for

business accounts. A "shipping address" might only matter when the user chooses

delivery instead of pickup. Laravel provides several ways to express these conditions.
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The simplest approach is required_if  and exclude_if :

use Illuminate\Foundation\Http\Attributes\StopOnFirstFailure;

#[StopOnFirstFailure]

class StoreRegistrationRequest extends FormRequest

{

    public function rules(): array

    {

        return [

            'account_type' => ['required', Rule::in(['personal', 'business'])],

            'company_name' => ['required_if:account_type,business', 'string', 'max:255'],

            'vat_number' => ['required_if:account_type,business', 'string'],

            'date_of_birth' => ['exclude_if:account_type,business', 'required', 'date', 

'before:today'],

        ];

    }

}

When account_type  is business , company_name  and vat_number  become required, while

date_of_birth  is excluded entirely - it will not appear in the validated data even if the

user submits it.

For more complex conditions, use Rule::requiredIf()  with a closure:
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public function rules(): array

{

    return [

        'delivery_method' => ['required', Rule::in(['pickup', 'shipping'])],

        'shipping_address' => [

            Rule::requiredIf(fn (): bool => $this->input('delivery_method') === 

'shipping'),

            'string',

        ],

        'pickup_location_id' => [

            Rule::requiredIf(fn (): bool => $this->input('delivery_method') === 'pickup'

),

            'exists:locations,id',

        ],

    ];

}

The closure receives no arguments and returns a boolean. This is cleaner than

required_if  when the condition involves multiple fields or business logic.

Post-Processing with passedValidation()

We saw prepareForValidation()  for normalizing input before validation. Laravel also

provides passedValidation()  for transforming data after validation passes:
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class StoreTagRequest extends FormRequest

{

    public function rules(): array

    {

        return [

            'name' => ['required', 'string', 'max:255'],

            'tags' => ['required', 'string'],

        ];

    }

    protected function passedValidation(): void

    {

        $this->replace([

            'name' => $this->validated('name'),

            'tags' => collect(explode(',', $this->validated('tags')))

                ->map(fn (string $tag): string => trim($tag))

                ->filter()

                ->values()

                ->all(),

        ]);

    }

}

After validation, the tags  field is transformed from a comma-separated string into a

clean array. The controller receives the processed data without needing to know about

the transformation.

Use prepareForValidation()  when you need to normalize input so validation rules can

run correctly (e.g., generating a slug). Use passedValidation()  when the transformation

only makes sense after you know the data is valid (e.g., parsing a string into an array).
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Custom Validation Rules

For reusable validation logic, create custom Rule classes. Generate one with php

artisan make:rule NoDisposableEmail . Laravel places them in app/Rules/  — as discussed

in Organizing Your Application, validation rules do not belong in Support:

namespace App\Rules;

use Closure;

use Illuminate\Contracts\Validation\ValidationRule;

class NoDisposableEmail implements ValidationRule

{

    private array $disposableDomains = [

        'mailinator.com',

        'guerrillamail.com',

        'tempmail.com',

    ];

    public function validate(string $attribute, mixed $value, Closure $fail): void

    {

        $domain = Str::after($value, '@');

        if (in_array($domain, $this->disposableDomains)) {

            $fail('Disposable email addresses are not allowed.');

        }

    }

}

// Usage in a Form Request

public function rules(): array

{

    return [

        'email' => ['required', 'email', new NoDisposableEmail()],

    ];

}
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Spatie Validation Rules

Before writing every custom rule from scratch, check if spatie/laravel-validation-rules

already has what you need. The package provides a set of practical rules that cover

common validation scenarios:

composer require spatie/laravel-validation-rules

Validating Delimited Strings

The Delimited  rule validates a string containing separated values — comma-separated

emails, pipe-separated tags, or semicolon-separated IDs. Each value is validated

against a rule you provide:

use Spatie\ValidationRules\Rules\Delimited;

public function rules(): array

{

    return [

        'recipients' => [new Delimited('email')],

    ];

}

This accepts 'alice@example.com, bob@example.com'  but rejects 'alice@example.com, not-

an-email' . You can chain constraints:

// At least 2, at most 10 email addresses, no duplicates

'recipients' => [(new Delimited('email'))->min(2)->max(10)],

// Semicolon-separated instead of comma

'tags' => [(new Delimited('string|max:50'))->separatedBy(';')],
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This is a cleaner alternative to asking users to submit arrays or manually splitting

strings in prepareForValidation() .

Validating That Models Exist

The ModelsExist  rule checks that every value in an array corresponds to an existing

model — useful for bulk operations where you receive an array of IDs:

use Spatie\ValidationRules\Rules\ModelsExist;

public function rules(): array

{

    return [

        'product_ids' => ['required', 'array', new ModelsExist(Product::class)],

    ];

}

By default it checks the primary key. Pass a second argument to check a different

column:

'user_emails' => ['array', new ModelsExist(User::class, 'email')],

Validating Country Codes and Currencies

For international applications, the CountryCode  and Currency  rules validate against ISO

standards. CountryCode  requires the league/iso3166  package, and Currency  requires

alcohol/iso4217 :

167 / 570 mayahi.net



use Spatie\ValidationRules\Rules\CountryCode;

use Spatie\ValidationRules\Rules\Currency;

public function rules(): array

{

    return [

        'country' => ['required', new CountryCode()],   // 'NL', 'US', 'DE'

        'currency' => ['required', new Currency()],       // 'EUR', 'USD', 'GBP'

    ];

}

Authorization During Validation

The Authorized  rule checks whether the authenticated user is authorized to perform

an action on a model — combining authorization with validation in a single step:

use Spatie\ValidationRules\Rules\Authorized;

public function rules(): array

{

    return [

        'post_id' => ['required', new Authorized('edit', Post::class)],

    ];

}

This validates that the post_id  exists and that the current user is authorized to edit it,

based on the PostPolicy . It is especially useful for forms where users select from a list

of models — you validate both existence and permission in one rule.

Connecting Form Requests to DTOs

Form Requests validate data. DTOs carry data. The cleanest pattern is to have the

Form Request produce a DTO:
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class StoreOrderRequest extends FormRequest

{

    public function rules(): array

    {

        return [

            'items' => ['required', 'array', 'min:1'],

            'items.*.product_id' => ['required', 'exists:products,id'],

            'items.*.quantity' => ['required', 'integer', 'min:1'],

            'shipping_address_id' => ['required', 'exists:addresses,id'],

        ];

    }

    public function toDto(): PlaceOrderData

    {

        return new PlaceOrderData(

            userId: $this->user()->id,

            shippingAddressId: $this->validated('shipping_address_id'),

            items: collect($this->validated('items'))->map(

                fn (array $item): OrderItemData => new OrderItemData(

                    productId: $item['product_id'],

                    quantity: $item['quantity'],

                    unitPrice: Product::find($item['product_id'])->price,

                ),

            ),

        );

    }

}

The controller stays thin:

public function store(StoreOrderRequest $request, PlaceOrderAction $action): 

RedirectResponse

{

    $order = $action->execute($request->toDto());

    return redirect()->route('orders.show', $order);

}
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This is the pattern we introduced in the Actions chapter. The Form Request validates,

produces a DTO, and the Action handles the business logic.

Validation for Update Requests

Update requests often need to ignore the current record when checking uniqueness.

Use the Rule  class:

class UpdateUserRequest extends FormRequest

{

    public function rules(): array

    {

        return [

            'name' => ['required', 'string', 'max:255'],

            'email' => [

                'required',

                'email',

                Rule::unique('users')->ignore($this->route('user')),

            ],

        ];

    }

}

Sharing Rules Between Store and Update

A StoreUserRequest  and UpdateUserRequest  often share 80% of their rules. The

temptation is to use one Form Request for both, but that leads to messy conditionals.

A cleaner approach is a trait:
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namespace App\Http\Requests\Concerns;

trait HasUserRules

{

    protected function userRules(): array

    {

        return [

            'name' => ['required', 'string', 'max:255'],

            'role' => ['required', Rule::in(['admin', 'editor', 'viewer'])],

        ];

    }

}
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class StoreUserRequest extends FormRequest

{

    use HasUserRules;

    public function rules(): array

    {

        return [

            ...$this->userRules(),

            'email' => ['required', 'email', 'unique:users'],

            'password' => ['required', 'min:8', 'confirmed'],

        ];

    }

}

class UpdateUserRequest extends FormRequest

{

    use HasUserRules;

    public function rules(): array

    {

        return [

            ...$this->userRules(),

            'email' => ['required', 'email', Rule::unique('users')->ignore($this->route(

'user'))],

        ];

    }

}

The shared rules live in one place. Each Form Request adds or overrides what it needs.

The password  field is only required on creation, and the email  uniqueness check

ignores the current record on update.

Nested and Array Validation

Laravel handles nested data gracefully with dot notation:
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class StoreCompanyRequest extends FormRequest

{

    public function rules(): array

    {

        return [

            'name' => ['required', 'string', 'max:255'],

            'address.street' => ['required', 'string'],

            'address.city' => ['required', 'string'],

            'address.country' => ['required', 'string', 'size:2'],

            'contacts' => ['required', 'array', 'min:1'],

            'contacts.*.name' => ['required', 'string'],

            'contacts.*.email' => ['required', 'email'],

            'contacts.*.role' => ['required', Rule::in(['owner', 'billing', 'technical'

])],

        ];

    }

}

Testing Form Requests

The most effective way to test validation is through HTTP tests — they exercise the full

request lifecycle, including authorization, validation, and error responses. Pest's

datasets make this especially clean:
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it('requires valid data to create a user', function (string $field, mixed $value) {

    $validData = [

        'name' => 'Ahmad Mayahi',

        'email' => 'ahmad@example.com',

        'password' => 'secret-password',

        'password_confirmation' => 'secret-password',

    ];

    $admin = User::factory()->admin()->create();

    $response = $this->actingAs($admin)

        ->post(route('users.store'), [...$validData, $field => $value]);

    $response->assertSessionHasErrors($field);

})->with([

    'name is required' => ['name', ''],

    'name is too long' => ['name', str_repeat('a', 256)],

    'email is required' => ['email', ''],

    'email must be valid' => ['email', 'not-an-email'],

    'password is required' => ['password', ''],

    'password is too short' => ['password', 'short'],

]);

Each dataset entry runs as a separate test. When one fails, the label tells you exactly

which rule broke. Adding a new rule means adding one line to the dataset, not an

entire test method.

For custom Rule objects, test them in isolation:
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it('rejects disposable email domains', function (string $email) {

    $rule = new NoDisposableEmail();

    $failed = false;

    $rule->validate('email', $email, function () use (&$failed): void {

        $failed = true;

    });

    expect($failed)->toBeTrue();

})->with([

    'mailinator.com' => ['test@mailinator.com'],

    'guerrillamail.com' => ['test@guerrillamail.com'],

]);

it('allows legitimate email domains', function (): void {

    $rule = new NoDisposableEmail();

    $failed = false;

    $rule->validate('email', 'user@gmail.com', function () use (&$failed): void {

        $failed = true;

    });

    expect($failed)->toBeFalse();

});

When to Use Form Requests

Form Requests are not always the right choice. They move validation and

authorization one step away from the controller, which is a trade-off: you reduce

clutter in the controller, but the reader now has to open a separate class to see what

the endpoint accepts and who can access it.
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This trade-off is worth it when the validation or authorization logic is substantial

enough to distract from the controller's core logic. Think conditional rules, cross-field

validation with after() , shared rules between store and update, or authorization

checks that involve relationship lookups. In these cases, a Form Request gives the

logic a proper home and makes it independently testable.

The trade-off is not worth it when the validation is simple enough that your eyes can

blur past it. A controller that validates three fields with basic rules like

required|string|max:255  is perfectly readable. Extracting that into a dedicated class

creates a file, an import, and a level of indirection — all for logic that was not causing

any real distraction.

There is also a subtlety that catches many teams: Form Request injection is a hidden

side effect. When you type-hint StoreUserRequest  instead of Request , Laravel

automatically calls authorize()  and runs validation before the controller method

executes. The developer reading the controller sees a parameter and nothing else.

There is no explicit $request->validate()  call, no $this->authorize()  — the behavior is

invisible unless you know to look for it.

This is fine on teams that have adopted Form Requests as a convention and know to

check the request class. But on teams where the convention is not established,

developers often miss that authorization and validation are happening at all. Some

teams solve this by keeping simple validation inline and only extracting to a Form

Request when the complexity justifies it, making the extraction itself a signal that

"there is non-trivial logic here."

Use a Form Request when:

The validation rules span more than a handful of lines, or include conditional

logic, cross-field checks, or custom Rule objects

The same validation needs to be reused across multiple endpoints (web and API,

for example)
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The authorization logic involves relationship lookups or policy checks that would

clutter the controller

You need prepareForValidation() , passedValidation() , or after()  hooks

You want to bridge validation to a DTO with a toDto()  method

Keep validation inline when:

The endpoint has a few simple rules that are easy to skim past

The authorization is a one-liner or handled entirely by a Policy

The validation is unique to this single endpoint and unlikely to be reused

The controller is already thin enough that the validation does not compete for

attention

The goal is not to use Form Requests everywhere. The goal is to move logic out of the

controller only when leaving it in would make the controller harder to read.

The Form Request Checklist

1. One Form Request per controller method — StoreUserRequest ,

UpdateUserRequest

2. Array syntax for rules — easier to read and required for Rule objects

3. Custom messages for user-facing errors — do not expose technical

validation messages

4. prepareForValidation()  for input normalization — slugs, formatting, defaults

5. passedValidation()  for post-processing — parse strings into arrays, restructure

data

6. after()  for complex cross-field validation — stock checks, business rules
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7. Conditional rules — use required_if , exclude_if , and Rule::requiredIf()  for

dynamic forms

8. Shared rules via traits — extract common rules into Has*Rules  traits instead of

duplicating them

9. toDto()  method to bridge validation and business logic — clean handoff to

Actions

10. Test with datasets — one test with labeled data covers all your rules without

repetition

Summary

Form Requests are a trade-off: they reduce clutter in the controller at the cost of

moving logic one step away. Use them when validation or authorization is

complex enough to distract from the controller's core logic. Keep validation inline

when the rules are simple and easy to skim past.

A Form Request is a dedicated class for validation and authorization. It keeps

controllers thin and makes validation rules testable and reusable across web and

API endpoints.

Use array syntax for rules ( ['required', 'string'] ) instead of pipe syntax (

'required|string' ). Array syntax is easier to read and required when using

custom Rule objects.

Use authorize()  for simple authorization checks. For complex authorization, use

Policies and return true  from authorize() .

Use prepareForValidation()  to normalize input before validation runs (generating

slugs, formatting values). Use passedValidation()  to transform data after

validation passes (parsing strings into arrays).
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The after()  method handles cross-field validation that requires database lookups

or business logic — like checking stock availability across multiple items.

Use required_if , exclude_if , and Rule::requiredIf()  for conditional validation.

Fields can be required, optional, or excluded entirely based on other input values.

Bridge Form Requests to Actions with a toDto()  method. The Form Request

validates, produces a typed DTO, and the Action handles the business logic.

Share rules between Store and Update requests with traits. Extract common rules

into Has*Rules  traits instead of duplicating them or using conditionals in a single

Form Request.

Test validation through HTTP tests with Pest datasets. Each dataset entry runs as

a separate test, and labels tell you exactly which rule broke.
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Test Your Understanding

Think you've mastered this chapter? Take the quiz and find out.

http://mayahi.test/quiz/book/clean-code-in-laravel/form-requests-and-validation
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Chapter 10

View Models
Write Clean

Controllers should be thin. Models should not contain presentation logic. So where do

you prepare the data that a complex view needs?

Consider a dashboard page that shows a user's recent orders, their subscription

status, a list of recommended products, and some statistics. Without a View Model,

the controller becomes a data-fetching mess:

// Before: the controller is doing too much data preparation

public function index(Request $request): View

{

    $user = $request->user();

    $recentOrders = $user->orders()->latest()->limit(5)->get();

    $subscription = $user->subscription;

    $isTrialing = $subscription?->onTrial() ?? false;

    $daysLeft = $isTrialing ? (int) now()->diffInDays($subscription->trial_ends_at) : 

null;

    $recommendedProducts = Product::recommended($user)->limit(8)->get();

    $orderStats = [

        'total_spent' => $user->orders()->sum('total'),

        'order_count' => $user->orders()->count(),

        'average_order' => $user->orders()->avg('total'),

    ];

    $notifications = $user->unreadNotifications()->limit(10)->get();

    return view('dashboard', compact(

        'user', 'recentOrders', 'subscription', 'isTrialing',

        'daysLeft', 'recommendedProducts', 'orderStats', 'notifications',

    ));

}
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This controller is not handling business logic — it is preparing view data. That is a

different responsibility, and it deserves its own class.

Another common anti-pattern is putting presentation logic on the model itself —

methods like formattedPrice() , statusBadgeColor() , or displayName()  on an Eloquent

model. Models should represent data and relationships, not know how a specific page

wants to display them. A product might show its price differently on an invoice than on

a catalog page. That formatting logic belongs in a View Model, not on the model.

What Is a View Model?

A View Model is a class that prepares all the data a specific view needs. It

encapsulates the queries, calculations, and transformations required to render a page.

The controller creates the View Model, and the view consumes it.
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namespace App\ViewModels;

use App\Models\Product;

use App\Models\User;

use Illuminate\Support\Collection;

class DashboardViewModel

{

    public function __construct(

        private readonly User $user,

    ) {}

    /** @return Collection<int, Order> */

    public function recentOrders(): Collection

    {

        return $this->user->orders()

            ->with('items.product')

            ->latest()

            ->limit(5)

            ->get();

    }

    public function isTrialing(): bool

    {

        return $this->user->subscription?->onTrial() ?? false;

    }

    public function trialDaysLeft(): ?int

    {

        if (! $this->isTrialing()) {

            return null;

        }

        return (int) now()->diffInDays($this->user->subscription->trial_ends_at);

    }

    /** @return Collection<int, Product> */

    public function recommendedProducts(): Collection

    {
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        return Product::recommended($this->user)->limit(8)->get();

    }

    public function totalSpent(): float

    {

        return $this->user->orders()->sum('total');

    }

    public function orderCount(): int

    {

        return $this->user->orders()->count();

    }

    public function averageOrderValue(): float

    {

        return $this->user->orders()->avg('total') ?? 0;

    }

    /** @return Collection<int, DatabaseNotification> */

    public function unreadNotifications(): Collection

    {

        return $this->user->unreadNotifications()->limit(10)->get();

    }

}

Now the controller is clean:

public function index(Request $request): View

{

    return view('dashboard', [

        'view' => new DashboardViewModel($request->user()),

    ]);

}

And the Blade template accesses data through the View Model:
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<h2>Recent Orders</h2>

@foreach ($view->recentOrders() as $order)

    <div>{{ $order->id }} — ${{ $order->total }}</div>

@endforeach

@if ($view->isTrialing())

    <div class="alert">

        Your trial ends in {{ $view->trialDaysLeft() }} days.

    </div>

@endif

<div class="stats">

    <span>Total Spent: ${{ number_format($view->totalSpent(), 2) }}</span>

    <span>Orders: {{ $view->orderCount() }}</span>

    <span>Average: ${{ number_format($view->averageOrderValue(), 2) }}</span>

</div>

Using Spatie's View Models Package

spatie/laravel-view-models  adds a convenient base class. View Models that extend it

can be returned directly from controllers:

composer require spatie/laravel-view-models
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namespace App\ViewModels;

use Spatie\ViewModels\ViewModel;

class OrderIndexViewModel extends ViewModel

{

    public function __construct(

        private readonly User $user,

        private readonly ?string $status = null,

    ) {}

    public function orders(): LengthAwarePaginator

    {

        return $this->user->orders()

            ->when($this->status, fn (Builder $q, string $status): Builder => $q->where(

'status', $status))

            ->with('items.product')

            ->latest()

            ->paginate(15);

    }

    public function statusOptions(): array

    {

        return OrderStatus::cases();

    }

    public function currentStatus(): ?string

    {

        return $this->status;

    }

}

With Spatie's package, every public method becomes a variable in the view. The

controller returns the View Model directly:
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public function index(Request $request): OrderIndexViewModel

{

    return new OrderIndexViewModel(

        user: $request->user(),

        status: $request->query('status'),

    );

}

The view automatically receives $orders , $statusOptions , and $currentStatus  as

variables — one for each public method.

View Models for Forms

View Models are especially useful for forms that need dropdown data, defaults, and

existing values:
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class OrderEditViewModel extends ViewModel

{

    public function __construct(

        private readonly Order $order,

    ) {}

    public function order(): Order

    {

        return $this->order;

    }

    public function statusOptions(): array

    {

        return OrderStatus::cases();

    }

    /** @return Collection<int, Address> */

    public function shippingAddresses(): Collection

    {

        return $this->order->user->addresses()

            ->orderBy('is_default', 'desc')

            ->get();

    }

    /** @return Collection<int, Coupon> */

    public function availableCoupons(): Collection

    {

        return Coupon::where('expires_at', '>', now())

            ->where('is_active', true)

            ->get();

    }

}

Without a View Model, all of this data-fetching would clutter the controller's edit()

method. Notice how OrderStatus  is an enum — View Models pair naturally with enums

to provide type-safe options for dropdowns and filters.

187 / 570 mayahi.net

/books/clean-code-in-laravel/enums-value-objects-and-type-safety


View Models vs. View Composers

Laravel also has View Composers — callbacks that inject data into a view every time it

renders. They solve a different problem:

View Model View Composer

Scope One specific page or endpoint Any view that matches a pattern

Created

by
The controller, explicitly The service provider, globally

Use case
Dashboard data, form

dropdowns

Navigation menu, auth user,

notifications

Testability Unit test directly Requires rendering the view

View Composers are best for data that appears on every page — the logged-in user's

name in the navbar, a global notification count, or footer links. If you find yourself

registering a View Composer for a single view, use a View Model instead.

The two patterns complement each other. Use View Composers for global, shared

data. Use View Models for page-specific data preparation.

Testing View Models

Because View Models are plain PHP classes, they are straightforward to test. No HTTP

requests needed — just instantiate the class and call its methods:
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it('returns the correct trial days remaining', function (): void {

    $user = User::factory()

        ->has(Subscription::factory()->state([

            'trial_ends_at' => now()->addDays(7),

        ]))

        ->create();

    $viewModel = new DashboardViewModel($user);

    expect($viewModel->isTrialing())->toBeTrue();

    expect($viewModel->trialDaysLeft())->toBe(7);

});

it('returns null trial days when not trialing', function (): void {

    $user = User::factory()->create();

    $viewModel = new DashboardViewModel($user);

    expect($viewModel->isTrialing())->toBeFalse();

    expect($viewModel->trialDaysLeft())->toBeNull();

});

This is one of the main benefits of View Models over putting data preparation in

controllers — you can test the logic in isolation without making HTTP requests or

asserting against rendered HTML.

Organizing View Models

View Models sit at the end of the data flow: Controllers call Actions, Actions return

domain objects or DTOs, and View Models transform that data for the view.

Place View Models in app/ViewModels , organized by feature or page:
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app/ViewModels/

├── DashboardViewModel.php

├── Order/

│   ├── OrderIndexViewModel.php

│   ├── OrderShowViewModel.php

│   └── OrderEditViewModel.php

└── User/

    ├── UserProfileViewModel.php

    └── UserSettingsViewModel.php

When to Use View Models

Situation Use View Model?

Simple page with one model No — pass the model directly

Page with multiple data sources Yes

Form with dropdown options Yes

Dashboard with statistics Yes

Inertia.js page with complex props Yes

Data shared across every page No — use a View Composer

Page that just lists one resource Probably not

The rule of thumb: if your controller method needs more than two lines of data

preparation, extract it into a View Model. Your controllers stay thin, your views stay

clean, and your data preparation logic is testable in isolation.
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The View Model Checklist

1. One View Model per page — name it after the view: DashboardViewModel ,

OrderEditViewModel

2. Keep presentation logic off models — methods like statusBadgeColor()  or

formattedPrice()  belong in View Models, not on Eloquent models

3. Pass dependencies via the constructor — the controller creates the View

Model with the data it needs

4. Use View Composers for shared data — navigation, auth user, footer links.

View Models are for page-specific data

5. Test in isolation — instantiate the class and call methods directly. No HTTP

requests needed

Summary

A View Model is a class that prepares all the data a specific view needs —

queries, calculations, and transformations live here, not in the controller.

Keep presentation logic out of Eloquent models. Methods like statusBadgeColor()

or formattedPrice()  belong in a View Model, not on the model itself.

spatie/laravel-view-models  turns public methods into view variables automatically

and supports returning View Models directly from controllers.

View Composers inject data into every render of a view (navbar, footer). View

Models prepare data for one specific page. Use both when appropriate.

View Models are plain PHP classes, making them easy to unit test without HTTP

requests or rendered HTML.

Use a View Model when your controller needs more than two lines of data

preparation. For simple pages with one model, pass the model directly.
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Test Your Understanding

Think you've mastered this chapter? Take the quiz and find out.
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Chapter 11

Jobs
Write Clean

A user clicks "Place Order." Behind the scenes, your application needs to charge their

credit card, send a confirmation email, generate an invoice PDF, update inventory

counts, and notify the warehouse. If all of this happens synchronously, the user stares

at a loading spinner for fifteen seconds.

Queues solve this by moving slow work to the background. The user gets an

immediate response, and the heavy lifting happens asynchronously. Laravel's queue

system is one of its most powerful features, and using it cleanly is essential for any

production application.

This chapter focuses on writing clean, reliable Job classes — how to structure them,

handle failures, design for idempotency, and use middleware. It does not cover queue

infrastructure: setting up workers, configuring Horizon, organizing queue connections,

or deployment strategies. We cover that in Queue Workers.

Creating and Dispatching Jobs

Generate a Job class with Artisan:

php artisan make:job ProcessOrderPaymentJob

A Job is a class that represents a unit of work to be performed in the background:
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namespace App\Jobs;

use App\Models\Order;

use App\Services\Payment\StripePaymentService;

use Illuminate\Contracts\Queue\ShouldQueue;

use Illuminate\Foundation\Queue\Queueable;

use Illuminate\Queue\Attributes\Queue;

#[Queue('payments')]

class ProcessOrderPaymentJob implements ShouldQueue

{

    use Queueable;

    public function __construct(

        private readonly Order $order,

    ) {}

    public function handle(StripePaymentService $payment): void

    {

        $payment->charge(

            paymentMethodId: $this->order->user->default_payment_method,

            amount: $this->order->total,

            currency: $this->order->currency,

            metadata: ['order_id' => $this->order->id],

        );

        $this->order->update(['status' => OrderStatus::Paid]);

    }

}

The handle()  method receives its dependencies through injection — Laravel's

container resolves StripePaymentService  automatically. The constructor receives the

data the Job needs, which is serialized when the Job is dispatched and deserialized

when it runs.

Dispatch Jobs from Actions, Controllers, or Event Listeners:
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// From an Action

class PlaceOrderAction

{

    public function execute(PlaceOrderData $data): Order

    {

        $order = DB::transaction(function () use ($data): Order {

            return Order::create([/* ... */]);

        });

        // Dispatch background jobs

        ProcessOrderPaymentJob::dispatch($order);

        SendOrderConfirmationJob::dispatch($order);

        GenerateInvoicePdfJob::dispatch($order);

        return $order;

    }

}

Job Chaining

In the example above, the three Jobs are dispatched independently — they can run in

any order, and if one fails, the others still execute. That works for independent tasks,

but some operations have strict dependencies between steps.

Consider the order flow: you cannot generate an invoice PDF until the payment

succeeds, and you should not send a confirmation email until the invoice is attached.

If the payment fails, generating the invoice and sending the email are both pointless.

Dispatching these Jobs independently means the invoice Job might run before the

payment finishes, or the email Job might send a confirmation for a failed payment.

Chains solve this by running Jobs in sequence. Each Job starts only after the previous

one completes successfully. If any Job in the chain fails, the rest are cancelled:
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use Illuminate\Support\Facades\Bus;

Bus::chain([

    new ProcessOrderPaymentJob($order),

    new GenerateInvoicePdfJob($order),

    new SendOrderConfirmationJob($order),

    new NotifyWarehouseJob($order),

])->dispatch();

Payment runs first. Only after it succeeds does the invoice Job start. Only after the

invoice is generated does the confirmation email go out. If the payment fails, none of

the subsequent Jobs run — no orphaned invoices, no premature emails.

Job Batching

Chains enforce order, but sometimes order does not matter — you just need all the

work to finish before moving on. A user uploads a photo, and you need to generate a

thumbnail, a medium version, a large version, and extract EXIF data. These four

operations are independent of each other, so running them one after another in a

chain wastes time. You want them to run in parallel, but you need to know when they

are all done so you can mark the photo as processed.

Dispatching them independently does not give you that "all done" signal. Each Job

runs in isolation with no awareness of the others. You would have to build your own

tracking mechanism — counting completions, handling partial failures, deciding what

"done" means when some Jobs fail. Batches handle all of this for you:
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use Illuminate\Support\Facades\Bus;

$batch = Bus::batch([

    new ResizeImageJob($photo, 'thumbnail'),

    new ResizeImageJob($photo, 'medium'),

    new ResizeImageJob($photo, 'large'),

    new ExtractExifDataJob($photo),

])

->then(function (Batch $batch) use ($photo): void {

    // All jobs completed successfully

    $photo->update(['processed' => true]);

})

->catch(function (Batch $batch, Throwable $e): void {

    // First job failure

    Log::error('Photo processing failed', ['photo' => $photo->id]);

})

->finally(function (Batch $batch): void {

    // Batch finished (success or failure)

})

->dispatch();

The then  callback fires only when every Job in the batch succeeds. The catch  callback

fires on the first failure. The finally  callback fires regardless of outcome — useful for

cleanup.

Handling Failures

Jobs fail. The payment gateway times out. The email service returns a 503. The

database locks during a peak traffic window. Unlike a controller action where the user

sees an error page immediately, a failed Job happens silently in the background —

nobody knows unless you plan for it.

Without failure handling, a Job that throws an exception simply disappears into the

failed jobs table. The order stays in "pending" forever. The user never gets notified.

The operations team has no idea something went wrong until a customer complains.
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Laravel gives you control over what happens when things go wrong — how many

times to retry, how long to wait between attempts, and what to do when all retries are

exhausted:
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use Illuminate\Queue\Attributes\Tries;

use Illuminate\Queue\Attributes\Backoff;

use Illuminate\Queue\Attributes\Timeout;

use Illuminate\Queue\Attributes\MaxExceptions;

#[Tries(3)]

#[Backoff(60)]

#[Timeout(120)]

#[MaxExceptions(2)]

class ProcessOrderPaymentJob implements ShouldQueue

{

    use Queueable;

    public function __construct(

        private readonly Order $order,

    ) {}

    public function handle(StripePaymentService $payment): void

    {

        $payment->charge(/* ... */);

    }

    public function failed(Throwable $exception): void

    {

        // Called when all retries are exhausted

        $this->order->update(['status' => OrderStatus::PaymentFailed]);

        $this->order->user->notify(

            new PaymentFailedNotification($this->order, $exception->getMessage()),

        );

    }

    public function retryUntil(): DateTime

    {

        // Alternative to #[Tries]: retry for up to 5 minutes

        return now()->addMinutes(5);

    }

}
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Releasing Jobs Back to the Queue

Sometimes a Job cannot do its work right now, but it is not failing either. The external

API is temporarily busy. A precondition has not been met yet. A shared resource is

locked by another process. In these situations, throwing an exception is wrong — the

Job is not broken, it just needs to try again later.

The $this->release()  method puts the Job back on the queue with an optional delay.

Unlike a failure and retry, you are making a deliberate decision: "not now, but soon."

The Job's attempt count increments, and it re-enters the queue as if it were freshly

dispatched:

use Illuminate\Queue\Attributes\Tries;

#[Tries(5)]

class ProcessRefundJob implements ShouldQueue

{

    use Queueable;

    public function __construct(

        private readonly Order $order,

    ) {}

    public function handle(PaymentGateway $gateway): void

    {

        // The payment must settle before we can refund

        if ($this->order->payment_status !== PaymentStatus::Settled) {

            $this->release(seconds: 30); // Try again in 30 seconds

            return;

        }

        $gateway->refund($this->order->transaction_id, $this->order->total_in_cents);

        $this->order->update(['status' => OrderStatus::Refunded]);

    }

}
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The refund cannot happen until the original payment settles — a process that might

take a few seconds or a few minutes. Throwing an exception would be misleading:

nothing went wrong, the precondition just has not been met yet. Releasing the Job

with a 30-second delay gives the payment time to settle without wasting retries on

real failures.

When to Release

Release a Job when the work is valid but the timing is wrong:

Waiting for a precondition. A downstream record has not been created yet, a

payment has not settled, or an approval has not come through.

Temporary resource unavailability. A rate limit was hit, a lock is held, or a

service returned a "try later" response.

Graceful backoff. An external API returned a Retry-After  header telling you

exactly when to come back.

public function handle(): void

{

    $response = Http::post('https://api.example.com/process', $this->payload);

    if ($response->status() === 429) {

        $retryAfter = (int) $response->header('Retry-After', 60);

        $this->release($retryAfter);

        return;

    }

    $response->throw();

    // Process the successful response...

}
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This is cleaner than letting the exception propagate — you respect the API's

instructions and avoid burning attempts on a predictable outcome.

Release vs. Failure

The difference between $this->release()  and letting a Job fail matters. Both increment

the attempt counter, but they signal different things:

$this->release()  signals "try again later — nothing is wrong." The failed()  method is

not called, no error is logged, and the Job re-enters the queue. Use it for preconditions,

rate limits, and locks.

Letting the Job throw an exception signals "something broke." The exception is

logged, and after all retries are exhausted, failed()  is called. Use it for actual errors

— timeouts, bad responses, bugs.

Be mindful that each release still counts as an attempt against #[Tries] . If you expect

many releases before the work succeeds, use retryUntil()  instead of #[Tries]  to

avoid running out of attempts:

public function retryUntil(): DateTime

{

    return now()->addMinutes(30); // Keep trying for 30 minutes

}

Rate Limiting with Redis Throttle

When your Job hits an external API with strict rate limits, you need more than a simple

$this->release()  — you need a coordination mechanism that works across all your

queue workers. If ten workers all check the rate limit independently, they will all send

requests simultaneously and overwhelm the API.
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Redis::throttle()  provides atomic, distributed rate limiting using Redis locks. It

ensures that across all workers, only a certain number of Jobs process within a given

time window. Jobs that cannot acquire the lock are released back to the queue

automatically:
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use Illuminate\Support\Facades\Redis;

class SyncProductToMarketplaceJob implements ShouldQueue

{

    use Queueable;

    public function __construct(

        private readonly Product $product,

    ) {}

    public function retryUntil(): DateTime

    {

        return now()->addMinutes(10);

    }

    public function handle(): void

    {

        Redis::throttle('marketplace-api')

            ->allow(10)   // Allow 10 jobs...

            ->every(60)   // ...per 60 seconds

            ->block(0)    // Do not block waiting for a slot

            ->then(function (): void {

                // Lock acquired — safe to call the API

                Http::throw()->post('https://marketplace.example.com/products', [

                    'sku' => $this->product->sku,

                    'name' => $this->product->name,

                    'price' => $this->product->price,

                ]);

            }, function (): void {

                // Could not acquire lock — release back to queue

                $this->release(10);

            });

    }

}

The throttle()  call has four parts:

allow(10)  — the number of Jobs permitted in the time window. This should match

the API's rate limit.
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every(60)  — the time window in seconds. Together with allow() , this means "10

requests per minute."

block(0)  — how long to wait for a slot to open, in seconds. 0  means do not wait

— if no slot is available, fall through to the failure callback immediately. A value

like 10  would block the worker for up to 10 seconds waiting for a slot.

then(success, failure)  — the first closure runs when the lock is acquired. The

second runs when it is not. In the failure callback, $this->release(10)  puts the Job

back on the queue with a 10-second delay.

The key ( 'marketplace-api' ) is shared across all workers and all Job classes. If you

have three different Job types that all hit the same marketplace API, give them the

same throttle key — they will share the rate limit.

Concurrency Limiting with Redis Funnel

Rate limiting controls how many Jobs run within a time window. Sometimes the

constraint is different: you want at most N Jobs running at the same time, regardless

of how fast they finish. A report generation service might handle only 3 concurrent

requests — not 3 per minute, but 3 at once.

Redis::funnel()  solves this. It limits concurrent executions rather than executions per

time window:
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use Illuminate\Support\Facades\Redis;

class GenerateExternalReportJob implements ShouldQueue

{

    use Queueable;

    public function retryUntil(): DateTime

    {

        return now()->addMinutes(15);

    }

    public function handle(): void

    {

        Redis::funnel('report-service')

            ->limit(3)    // Maximum 3 concurrent jobs

            ->block(0)    // Do not block waiting

            ->then(function (): void {

                // One of at most 3 concurrent executions

                Http::throw()->post('https://reports.example.com/generate', [

                    'report_id' => $this->reportId,

                ]);

            }, function (): void {

                // All 3 slots are busy — try again later

                $this->release(15);

            });

    }

}

The difference from throttle()  is subtle but important. throttle('key')->allow(3)-

>every(60)  means "3 Jobs per minute" — once 3 have run, no more can start until the

minute resets, even if they all finished in 2 seconds. funnel('key')->limit(3)  means "3

at a time" — the moment one finishes, another can start immediately.

Redis::throttle()  controls Jobs per time window. A slot frees up after the window

resets. Use it when the API has a rate limit (e.g., 100 requests/minute).
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Redis::funnel()  controls concurrent Jobs. A slot frees up as soon as a Job finishes. Use

it when the service has a concurrency limit (e.g., 3 simultaneous connections).

Throttle vs. RateLimited Middleware

The RateLimited  middleware (covered in Job Middleware) and Redis::throttle()  both

control how fast Jobs run, but they work at different levels:

The RateLimited  middleware is declarative — you define a rate limiter in your

AppServiceProvider  and attach it to the Job's middleware()  method. It is clean and

requires no code inside handle() . But it offers less control: you cannot customize what

happens when the limit is hit, and you cannot share a throttle key across different Job

types without extra configuration.

Redis::throttle()  is imperative — you call it directly inside handle() . It is more

verbose, but it gives you fine-grained control: custom failure callbacks, blocking

behavior, and shared keys that work across any Job class. Use it when RateLimited  is

not flexible enough, or when you need the failure callback to do something other than

a simple release.

Designing Idempotent Jobs

A Job might run more than once, and this is not a theoretical edge case — it happens

in production. The queue worker processes a payment Job, charges the customer's

card successfully, then crashes before it can acknowledge the Job. The queue thinks

the Job never ran and hands it to another worker. Now the customer gets charged

twice.

This is why idempotency matters. An idempotent Job produces the same result

whether it runs once, twice, or ten times. The fix is simple: check whether the work

has already been done before doing it:

207 / 570 mayahi.net



class ProcessOrderPaymentJob implements ShouldQueue

{

    use Queueable;

    public function __construct(

        private readonly Order $order,

    ) {}

    public function handle(StripePaymentService $payment): void

    {

        // Guard: skip if already paid

        if ($this->order->status === OrderStatus::Paid) {

            return;

        }

        $payment->charge(/* ... */);

        $this->order->update(['status' => OrderStatus::Paid]);

    }

}

The guard clause at the top checks whether the work has already been done. If a retry

fires after the first run succeeded, the Job exits immediately. This pattern applies to

any Job with side effects — always check before acting.

For database writes, prefer updateOrCreate()  or upsert()  over create()  when the Job

might run twice. For sending notifications, store a "notification sent" flag and check it

before sending.

Dispatching After Transactions

Dispatching a Job inside a database transaction is a common source of bugs that only

surfaces under load. In development, the transaction commits so fast that the Job

always finds its data. In production, under heavy traffic, the queue worker picks up the

Job before the transaction commits. The Job tries to load the order — and it does not
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exist yet. Or worse, the transaction rolls back, and the Job processes an order that was

never persisted:

// Dangerous: the Job might run before the transaction commits

DB::transaction(function () use ($data): void {

    $order = Order::create($data);

    ProcessOrderPaymentJob::dispatch($order); // ← Job might start now

});

Use afterCommit()  to ensure the Job is only dispatched after the transaction succeeds:

DB::transaction(function () use ($data): void {

    $order = Order::create($data);

    ProcessOrderPaymentJob::dispatch($order)->afterCommit();

});

If the transaction rolls back, the Job is silently discarded. You can also set after_commit

to true  in your queue connection config to make this the default behavior for all Jobs.

Job Middleware

As your Jobs grow, you will notice the same boilerplate creeping into multiple handle()

methods — checking if the user still has an active subscription, acquiring a lock to

prevent overlapping runs, or catching specific exceptions to back off from a failing API.

This is the same problem that route middleware solves for HTTP requests: cross-

cutting concerns that do not belong in the main logic.

Job middleware wraps the execution of a Job with reusable logic. You extract the

concern into a middleware class, and the Job's handle()  method stays focused entirely

on its actual work.

Attach middleware by adding a middleware()  method to your Job class. This method is

not scaffolded by make:job , so you add it manually:
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public function middleware(): array

{

    return [new SomeMiddleware];

}

Preventing Overlapping Execution

Some Jobs modify a shared resource that can only be safely changed by one process

at a time. If two workers pick up a "sync user to CRM" Job for the same user

simultaneously, they might overwrite each other's changes or send duplicate data to

the external service. WithoutOverlapping  acquires a lock before the Job runs, so only

one instance executes at a time for a given key:

use Illuminate\Queue\Middleware\WithoutOverlapping;

class SyncUserToExternalServiceJob implements ShouldQueue

{

    public function __construct(

        private readonly User $user,

    ) {}

    public function middleware(): array

    {

        return [

            (new WithoutOverlapping($this->user->id))

                ->expireAfter(180), // Release lock after 3 minutes

        ];

    }

    public function handle(): void

    {

        // Only one sync per user runs at a time

    }

}
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The key you pass to WithoutOverlapping  determines the scope — a user ID means "one

sync per user," an order ID means "one per order." By default, overlapping Jobs are

released back to the queue and retried. Use dontRelease()  to discard them instead.

If two different Job classes share the same resource, use the shared()  method so they

respect the same lock:

// Both jobs share a lock keyed by provider status

public function middleware(): array

{

    return [

        (new WithoutOverlapping("provider:{$this->provider->id}"))->shared(),

    ];

}

Rate Limiting

External APIs have rate limits. If your queue has 500 pending Jobs that all hit the same

API, your workers will fire requests as fast as they can, the API will start returning 429

errors, and every Job will fail. Even if you have retries configured, you are just delaying

the flood — the retried Jobs will hit the same wall.

Rate limiting at the Job level ensures your workers respect the API's limits. First, define

the limiter in your AppServiceProvider :

use Illuminate\Support\Facades\RateLimiter;

use Illuminate\Cache\RateLimiting\Limit;

public function boot(): void

{

    RateLimiter::for('external-api', function (object $job): Limit {

        return Limit::perMinute(30);

    });

}
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Then attach it to your Job:

use Illuminate\Queue\Middleware\RateLimited;

class CallExternalApiJob implements ShouldQueue

{

    public function middleware(): array

    {

        return [

            new RateLimited('external-api'),

        ];

    }

    public function handle(): void

    {

        Http::post('https://api.example.com/webhook', $this->payload);

    }

}

When a Job exceeds the rate limit, it is released back to the queue with an appropriate

delay. This consumes an attempt, so set your #[Tries]  high enough or use

retryUntil()  instead. If you are using Redis, prefer RateLimitedWithRedis  — it is more

efficient and fine-tuned for Redis's atomic operations.

Throttling Exceptions

Rate limiting controls how fast you send requests. Throttling exceptions handles what

happens when the service is already down. Without it, your workers keep hammering

a failing API — every Job throws an exception, gets retried immediately, fails again,

and consumes another attempt. You burn through all your retries in seconds against a

service that is not going to recover in seconds.

ThrottlesExceptions  detects the pattern. Once a Job throws a certain number of

consecutive exceptions, it pauses all further attempts until a cooldown period passes

— giving the external service time to recover:
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use Illuminate\Queue\Middleware\ThrottlesExceptions;

class FetchAnalyticsFromExternalApi implements ShouldQueue

{

    public function middleware(): array

    {

        return [

            (new ThrottlesExceptions(maxAttempts: 5, decaySeconds: 10 * 60))

                ->by('analytics-provider'), // Share the throttle across jobs

        ];

    }

    public function retryUntil(): DateTime

    {

        return now()->addHours(1);

    }

    public function handle(): void

    {

        $response = Http::throw()

            ->get('https://analytics.example.com/data');

        // Process analytics data...

    }

}

If the Job throws 5 exceptions, it backs off for 10 minutes before trying again —

preventing a cascade of failures against an already-struggling service. The by()

method lets multiple Job classes share the same throttle bucket, which is useful when

several Jobs hit the same external API.

You can also filter which exceptions trigger the throttle using when() :

(new ThrottlesExceptions(5, 10 * 60))

    ->when(fn (Throwable $e): bool => $e instanceof HttpClientException)
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Skipping Jobs

A Job is dispatched at one moment and processed at another. Between dispatch and

execution, the world can change — a user unsubscribes, an account gets deactivated,

a feature flag gets turned off. You could add guard clauses at the top of handle() , but

when the condition is purely about whether the Job should run at all, the Skip

middleware expresses this more clearly:

use Illuminate\Queue\Middleware\Skip;

class SendWeeklyDigestJob implements ShouldQueue

{

    public function __construct(

        private readonly User $user,

    ) {}

    public function middleware(): array

    {

        return [

            Skip::when($this->user->hasUnsubscribed()),

        ];

    }

    public function handle(): void

    {

        // Send the digest — only runs if the user is still subscribed

    }

}

This is cleaner than adding guard clauses at the top of handle()  for conditions that are

purely about whether the Job should run at all. Use Skip::unless()  for the inverse —

skip when the condition is false .
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Failing on Specific Exceptions

Some exceptions are transient (API timeouts, rate limits) and worth retrying. Others

are permanent (invalid credentials, authorization failures) and retrying them is

pointless. FailOnException  lets you short-circuit retries for exceptions that will never

succeed:

use Illuminate\Queue\Attributes\Tries;

use Illuminate\Queue\Middleware\FailOnException;

use Illuminate\Auth\Access\AuthorizationException;

#[Tries(5)]

class SyncChatHistoryJob implements ShouldQueue

{

    public function middleware(): array

    {

        return [

            new FailOnException([AuthorizationException::class]),

        ];

    }

    public function handle(): void

    {

        $this->user->authorize('sync-chat-history');

        Http::throw()->get("https://chat.example.com/?user={$this->user->uuid}");

    }

}

If the user's permissions are revoked, the Job fails immediately instead of wasting 4

more retries on an operation that can never succeed. Transient HTTP errors still get

their retries.
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Writing Custom Middleware

When the built-in middleware does not fit your needs, write your own. A Job

middleware is a class with a handle  method that receives the Job and a $next  closure

— the same pattern as route middleware:

namespace App\Jobs\Middleware;

use Closure;

class EnsureActiveSubscription

{

    public function handle(object $job, Closure $next): void

    {

        if (! $job->user->hasActiveSubscription()) {

            $job->delete();

            return;

        }

        $next($job);

    }

}

Generate the class with php artisan make:job-middleware . Then attach it to any Job:

use App\Jobs\Middleware\EnsureActiveSubscription;

public function middleware(): array

{

    return [new EnsureActiveSubscription];

}

Custom middleware is the right place for domain-specific checks that apply across

multiple Jobs. If you find the same guard clause at the top of several handle()

methods, extract it into a middleware.
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Combining Middleware

You can stack multiple middlewares on a single Job — they execute in order, wrapping

each other like layers:

public function middleware(): array

{

    return [

        new FailOnException([AuthorizationException::class]),

        new RateLimited('external-api'),

        (new WithoutOverlapping($this->user->id))->expireAfter(180),

        new EnsureActiveSubscription,

    ];

}

This Job will: fail immediately on authorization errors, respect the API rate limit,

prevent overlapping execution per user, and skip if the user's subscription expired.

Each concern is isolated in its own middleware, keeping handle()  focused entirely on

the business logic.

Unique Jobs

Imagine a user clicks "Generate Report" and nothing happens immediately — the

button is still active, so they click it three more times. Now your queue has four

identical Jobs generating the same report, wasting resources and potentially producing

duplicate results. Or consider a webhook endpoint that receives the same event twice

within a second — both requests dispatch the same Job before the first one finishes.

These are the problems unique Jobs solve. By implementing ShouldBeUnique , Laravel

uses an atomic cache lock to ensure that only one instance of a Job with the same key

exists on the queue at any time. If a duplicate is dispatched while the original is still

queued or processing, the duplicate is silently discarded:
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use Illuminate\Contracts\Queue\ShouldBeUnique;

use Illuminate\Queue\Attributes\UniqueFor;

#[UniqueFor(3600)]

class GenerateMonthlyReportJob implements ShouldQueue, ShouldBeUnique

{

    public function __construct(

        private readonly int $userId,

        private readonly string $month,

    ) {}

    public function uniqueId(): string

    {

        return "generating-report-user-{$this->userId}-month-{$this->month}";

    }

    public function handle(): void

    {

        // Generate the report — guaranteed no duplicates

    }

}

The uniqueId()  method defines what makes the Job unique. In this example, a report

for user 5 in March is a different Job than a report for user 5 in April. The #[UniqueFor]

attribute sets how long the lock lasts — after one hour, the same Job can be

dispatched again even if the original never completed.

By default, the unique lock is held until the Job finishes processing or fails all its retry

attempts. If you want the lock released as soon as a worker picks up the Job —

allowing another instance to be queued while the first is still running — implement

ShouldBeUniqueUntilProcessing  instead:
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use Illuminate\Contracts\Queue\ShouldBeUniqueUntilProcessing;

class SyncInventoryJob implements ShouldQueue, ShouldBeUniqueUntilProcessing

{

    // The lock releases when a worker starts processing,

    // allowing the next sync to be queued immediately

}

Unique Jobs vs. WithoutOverlapping Middleware

ShouldBeUnique  and WithoutOverlapping  both prevent duplicate work, but they operate

at different stages and solve different problems:

ShouldBeUnique  acts at dispatch time — it prevents the Job from entering the queue at

all. Only one instance exists on the queue; duplicates are silently discarded. Use it to

prevent wasted queue space (reports, syncs, exports).

WithoutOverlapping  acts at execution time — it prevents the Job from running

concurrently. Multiple instances can sit on the queue, but duplicates are released back

(or discarded with dontRelease() ). Use it to protect shared resources (one sync per

user at a time).

Use ShouldBeUnique  when the Job itself is redundant — generating the same report

twice is pointless. Use WithoutOverlapping  when the Job is valid but must not run

concurrently — two syncs for the same user running simultaneously could corrupt

data, but queuing the second one to run after the first finishes is fine.

You can combine both on the same Job when you need to prevent queuing duplicates

and protect against concurrent execution:
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class SyncUserDataJob implements ShouldQueue, ShouldBeUnique

{

    public function __construct(

        private readonly User $user,

    ) {}

    public function uniqueId(): string

    {

        return (string) $this->user->id;

    }

    public function middleware(): array

    {

        return [

            (new WithoutOverlapping($this->user->id))->expireAfter(180),

        ];

    }

    public function handle(ExternalCrmService $crm): void

    {

        $crm->sync($this->user);

    }

}

Organizing Jobs

Like Actions and Services, organize Jobs by domain:
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app/Jobs/

├── Order/

│   ├── ProcessOrderPaymentJob.php

│   ├── GenerateInvoicePdfJob.php

│   └── SendOrderConfirmationJob.php

├── User/

│   ├── SendWelcomeEmailJob.php

│   └── SyncUserToMailchimpJob.php

└── Report/

    └── GenerateMonthlyReportJob.php

Jobs vs. Actions vs. Listeners

When you need to "do something" in Laravel, you have three options: an Action, a Job,

or an Event Listener. They overlap in purpose, and choosing the wrong one leads to

awkward code — an Action that does not return anything, a Job that needs to return a

value, or a Listener that triggers a chain of unrelated side effects:

An Action runs synchronously and returns a value. Use it for user-facing operations

that need an immediate result.

A Job runs asynchronously and does not return a value. Use it for background work

that can happen later.

A Listener runs either way and does not return a value. Use it for reacting to an event

that already happened.

A common pattern is: an Action performs the core operation synchronously, then

dispatches Jobs for the background work:
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class PlaceOrderAction

{

    public function execute(PlaceOrderData $data): Order

    {

        // Synchronous: create the order (user needs the result)

        $order = $this->createOrder($data);

        // Asynchronous: background work

        ProcessOrderPaymentJob::dispatch($order);

        SendOrderConfirmationJob::dispatch($order)->delay(now()->addSeconds(30));

        return $order;

    }

}

The user gets their order confirmation page immediately. The payment processing and

email happen in the background.

Testing Jobs

There are two things to test with Jobs: that the right Jobs are dispatched under the

right conditions, and that a Job's handle()  logic works correctly. These are different

concerns that require different approaches.

For dispatch testing, use Queue::fake()  or Bus::fake() . These replace the real queue

with an in-memory fake that records what was dispatched without actually running

anything:
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use Illuminate\Support\Facades\Queue;

it('dispatches payment and confirmation jobs when placing an order', function (): void {

    Queue::fake();

    $action = app(PlaceOrderAction::class);

    $order = $action->execute($orderData);

    Queue::assertPushed(ProcessOrderPaymentJob::class, function ($job) use ($order): bool

 {

        return $job->order->id === $order->id;

    });

    Queue::assertPushed(SendOrderConfirmationJob::class);

    Queue::assertNotPushed(NotifyWarehouseJob::class);

});

The closure passed to assertPushed()  lets you verify that the Job received the correct

data — not just that it was dispatched, but that it was dispatched with the right

arguments.

Dispatch tests verify that Jobs are queued. They do not test what the Job actually

does. For that, instantiate the Job directly and call handle()  — this runs the Job's logic

synchronously without touching the queue:
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it('marks the order as paid after successful charge', function (): void {

    $order = Order::factory()->create(['status' => OrderStatus::Pending]);

    $payment = Mockery::mock(StripePaymentService::class);

    $payment->shouldReceive('charge')->once();

    $job = new ProcessOrderPaymentJob($order);

    $job->handle($payment);

    expect($order->fresh()->status)->toBe(OrderStatus::Paid);

});

it('skips payment if order is already paid', function (): void {

    $order = Order::factory()->create(['status' => OrderStatus::Paid]);

    $payment = Mockery::mock(StripePaymentService::class);

    $payment->shouldNotReceive('charge');

    $job = new ProcessOrderPaymentJob($order);

    $job->handle($payment);

});

The second test verifies the idempotency guard — the Job should not charge twice.

For chains and batches, use Bus::fake()  and assert on Bus::assertChained()  or

Bus::assertBatched() .

Self-Contained Jobs

A Job is dispatched at one point in time and processed at another — seconds, minutes,

or even hours later. The state of the world can change between those two moments. A

deploy Job that fetches the "latest commit" inside handle()  might deploy a completely

different commit than the one the user clicked "deploy" for, because someone pushed

new code while the Job was waiting in the queue.

The fix is to capture all necessary state at dispatch time, not at execution time:
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// Before: fetches the commit hash when the job runs — it may have changed

class DeploySiteJob implements ShouldQueue

{

    public function __construct(

        private readonly Site $site,

    ) {}

    public function handle(): void

    {

        // By now, a new commit may have been pushed

        $hash = $this->site->repository()->lastCommitHash();

        $this->deploy($hash);

    }

}

// After: captures the commit hash at dispatch time

class DeploySiteJob implements ShouldQueue

{

    public function __construct(

        private readonly Site $site,

        private readonly string $commitHash,

    ) {}

    public function handle(): void

    {

        $this->deploy($this->commitHash);

    }

}

// Dispatch with the current state

DeploySiteJob::dispatch($site, $site->repository()->lastCommitHash());

The first version fetches the commit hash inside handle() . If the Job is delayed in the

queue, the hash might point to a different commit than the one the user intended to

deploy. The second version freezes the hash at dispatch time — the Job always

deploys exactly what was requested, regardless of when it runs.
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This principle applies to configuration values, exchange rates, feature flags, and any

other state that might change between dispatch and execution. If the Job needs it,

pass it through the constructor.

Common Pitfalls

Leaving QUEUE_CONNECTION=sync  in production. The sync  driver runs Jobs inline

with the HTTP request — the user waits for every Job to finish. This defeats the

entire purpose of queues. Use redis , database , or sqs  in production.

Serializing large payloads. Jobs serialize their constructor data into the queue.

Passing an entire collection of models, a large array, or a file's contents bloats

the queue payload and slows dispatching. Instead, pass IDs or references and let

the Job fetch what it needs:

// Before: serializes the entire collection

SendBulkEmailJob::dispatch($users);

// After: pass IDs, fetch in the Job

SendBulkEmailJob::dispatch($users->pluck('id')->all());

Injecting services through the constructor. Only pass data through the

constructor — services get serialized into the queue payload, which bloats it and

breaks when the class changes. Use handle()  method injection instead —

Laravel's container resolves the dependency when the Job runs:
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// Before: the service gets serialized into the queue

class GenerateReportJob implements ShouldQueue

{

    public function __construct(

        private readonly int $reportId,

        private readonly ReportGenerator $generator, // ← serialized!

    ) {}

    public function handle(): void

    {

        $this->generator->generate($this->reportId);

    }

}

// After: the container resolves the service at runtime

class GenerateReportJob implements ShouldQueue

{

    public function __construct(

        private readonly int $reportId,

    ) {}

    public function handle(ReportGenerator $generator): void

    {

        $generator->generate($this->reportId);

    }

}

Not separating queues. Mixing critical Jobs (payment processing) with non-

critical ones (sending marketing emails) on the same queue means a flood of

emails can delay payments. Use named queues and run separate workers:

ProcessOrderPaymentJob::dispatch($order)->onQueue('payments');

SendMarketingEmailJob::dispatch($user)->onQueue('emails');

php artisan queue:work --queue=payments

php artisan queue:work --queue=emails
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Forgetting --max-jobs  or --max-time  on workers. Long-running queue workers

can leak memory over time — objects that are no longer needed stay in memory

because something still references them, and PHP's garbage collector cannot

reclaim them. Over hours or days, this gradual accumulation can exhaust the

server's available memory and crash the worker. Use --max-jobs=1000  or --max-

time=3600  so the worker restarts periodically, and let your process manager

(Supervisor, systemd) restart it automatically.

Relying on shared static state. Queue workers are long-running processes

that reuse a single application instance across many Jobs. Static variables set by

one Job persist for the next. This is a subtle source of bugs:

class Currency

{

    public static array $rates = [];

    public static function convert(float $amount, string $from, string $to): float

    {

        if (empty(static::$rates)) {

            static::$rates = ExchangeRateApi::fetch();

        }

        return $amount * static::$rates[$to] / static::$rates[$from];

    }

}

If a Job calls Currency::convert()  in January, the rates are fetched and cached in

$rates . When the next Job runs in February — in the same worker process — the stale

January rates are still in memory. The second Job silently uses outdated data without

ever hitting the API.

Avoid mutable static state in classes used by Jobs, or clear it explicitly. Better yet,

inject a service through handle()  that fetches fresh data each time.
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The Jobs Checklist

1. Implement ShouldQueue  — without it, the Job runs synchronously

2. Make Jobs self-contained — capture all necessary state at dispatch time, not

inside handle()

3. Design for idempotency — guard against double-processing with status checks

and upserts

4. Set #[Tries]  and #[Backoff]  — always plan for failure

5. Implement failed()  — notify someone when a Job permanently fails

6. Use afterCommit()  when dispatching inside transactions — prevent Jobs from

referencing uncommitted data

7. Use the Queueable  trait — it combines Dispatchable , InteractsWithQueue ,

Queueable , and SerializesModels  into a single import

8. Pass data, not services — use handle()  method injection for services; only

pass data through the constructor

9. Pass IDs, not objects — do not serialize large collections or file contents into

the queue payload

10. Use job middleware — WithoutOverlapping  for exclusive execution, RateLimited

for API throttling

11. Use $this->release()  for deliberate retries — when a precondition is not met or a

rate limit is hit, release with a delay instead of throwing an exception

12. Use Redis::throttle()  or Redis::funnel()  for distributed rate limiting and

concurrency control across workers

13. Keep Jobs focused — one Job, one task. Compose with chains and batches

14. Use unique Jobs to prevent duplicates — especially for reports and sync

operations
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15. Separate queues by priority — run critical and non-critical Jobs on different

queues with dedicated workers

16. Avoid mutable static state — workers reuse the same process; static variables

persist across Jobs

17. Test with Queue::fake()  — assert that the right Jobs are dispatched with the

right data

Summary

Queues move slow work to the background — payment processing, email

sending, PDF generation — so the user gets an immediate response instead of

waiting.

A Job's handle()  method receives dependencies through Laravel's container. The

constructor receives only data, which is serialized into the queue. Never inject

services through the constructor.

Design every Job for idempotency. Guard against double-processing with status

checks at the top of handle() , and prefer updateOrCreate()  or upsert()  over

create() .

Use afterCommit()  when dispatching Jobs inside database transactions. Without

it, the Job might start processing before the transaction commits — or reference

data from a rolled-back transaction.

Use $this->release()  when a Job cannot do its work right now but is not failing —

a precondition has not been met, a rate limit was hit, or a resource is locked.

Release puts the Job back on the queue with a delay instead of wasting retries on

exceptions. Use retryUntil()  instead of #[Tries]  when you expect multiple

releases.
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For distributed rate limiting across workers, use Redis::throttle()  to control how

many Jobs run per time window, or Redis::funnel()  to limit concurrent

executions. Both coordinate across all workers via Redis locks, and Jobs that

cannot acquire a slot are released back to the queue.

Job middleware ( WithoutOverlapping , RateLimited , ThrottlesExceptions , Skip ,

FailOnException ) keeps cross-cutting concerns out of handle() . Write custom

middleware when the built-in options do not fit.

ShouldBeUnique  prevents duplicate Jobs from entering the queue — the duplicate

is silently discarded at dispatch time. WithoutOverlapping  prevents concurrent

execution — duplicates are queued but wait their turn. Use both together when

you need to prevent queuing and protect against concurrent execution.

Make Jobs self-contained by capturing all necessary state at dispatch time.

Values that can change between dispatch and execution — commit hashes,

exchange rates, feature flags — should be passed through the constructor.

Separate queues by priority. Critical Jobs (payments) and non-critical Jobs

(marketing emails) should run on different queues with dedicated workers.

Test dispatch logic with Queue::fake()  and Bus::fake() . Test Job logic directly by

instantiating the class and calling handle()  with mocked dependencies.
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Test Your Understanding

Think you've mastered this chapter? Take the quiz and find out.

http://mayahi.test/quiz/book/clean-code-in-laravel/jobs
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Chapter 12

Pipelines
Write Clean

If you have ever used middleware in Laravel, you have already used a Pipeline —

Laravel's HTTP middleware system is built on Illuminate\Pipeline\Pipeline . A Pipeline

passes data through a series of steps, where each step can modify the data and

decide whether to pass it to the next one.

But Pipelines are not just for HTTP. They are a general-purpose tool for any multi-step

process where the steps might change, be reordered, or be conditionally applied. The

key word is might. If your process is fixed and simple, sequential code is fine. Pipelines

earn their keep when the steps are dynamic, independently testable, or reusable

across different contexts.

The Problem Pipelines Solve

Consider an e-commerce checkout. When a customer places an order, you need to

calculate the subtotal, apply a coupon if present, calculate tax based on the shipping

address, calculate shipping costs (but only for physical products), check inventory,

create the order record, and reserve stock. Here is what that looks like as sequential

code in an Action:
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// Everything in one method

public function execute(PlaceOrderData $input): Order

{

    $subtotal = $input->items->sum(

        fn (OrderItemData $item): float => $item->unitPrice * $item->quantity,

    );

    $discount = 0;

    if ($input->couponCode) {

        $coupon = Coupon::where('code', $input->couponCode)->first();

        if ($coupon?->isValid()) {

            $discount = $subtotal * ($coupon->percentage / 100);

        }

    }

    $taxableAmount = $subtotal - $discount;

    $tax = $this->taxCalculator->calculate($taxableAmount, $input->country);

    $shipping = 0;

    if ($input->requiresShipping) {

        $shipping = $this

->shippingCalculator->calculate($input->weight, $input->country);

    }

    $total = $taxableAmount + $tax + $shipping;

    foreach ($input->items as $item) {

        $product = Product::find($item->productId);

        if ($product->stock < $item->quantity) {

            throw new InsufficientStockException($product);

        }

    }

    $order = Order::create([

        'user_id' => $input->userId,

        'subtotal' => $subtotal,

        'discount' => $discount,

        'tax' => $tax,

        'shipping' => $shipping,
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        'total' => $total,

        'status' => OrderStatus::Pending,

    ]);

    foreach ($input->items as $item) {

        Product::find($item->productId)->decrement('stock', $item->quantity);

    }

    return $order;

}

This method does seven different things. Testing the tax calculation means running

the entire checkout. Adding a loyalty points step means editing this method.

Removing the coupon logic for a specific storefront means wrapping it in a conditional.

Every change risks breaking something else.

The deeper problem is that this code cannot be reconfigured. A B2B storefront might

skip coupons entirely. A digital product checkout has no shipping step. A wholesale

order might use a different tax calculator. With sequential code, you handle these

variations with if  statements that multiply until the method is unreadable.

Building a Pipeline

With Illuminate\Pipeline\Pipeline , each step becomes its own class. The Action

declares the steps, and the Pipeline runs them in order:
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use Illuminate\Pipeline\Pipeline;

class PlaceOrderAction

{

    public function execute(PlaceOrderData $input): Order

    {

        $pipelineData = new OrderPipelineData($input);

        $result = app(Pipeline::class)

            ->send($pipelineData)

            ->through([

                CalculateSubtotalStep::class,

                ApplyCouponStep::class,

                CalculateTaxStep::class,

                CalculateShippingStep::class,

                CheckInventoryStep::class,

                CreateOrderStep::class,

                ReserveInventoryStep::class,

            ])

            ->thenReturn();

        return $result->order;

    }

}

Each step is a class with a handle  method that receives the data and a $next  closure:
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namespace App\Pipelines\Order;

use Closure;

class CalculateSubtotalStep

{

    public function handle(OrderPipelineData $data, Closure $next): mixed

    {

        $data->subtotal = $data->input->items->sum(

            fn (OrderItemData $item): float => $item->unitPrice * $item->quantity,

        );

        return $next($data);

    }

}

class ApplyCouponStep

{

    public function handle(OrderPipelineData $data, Closure $next): mixed

    {

        if ($data->input->couponCode) {

            $coupon = Coupon::where('code', $data->input->couponCode)->first();

            if ($coupon?->isValid()) {

                $data->discount = $data->subtotal * ($coupon->percentage / 100);

            }

        }

        return $next($data);

    }

}
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class CalculateTaxStep

{

    public function __construct(

        private readonly TaxCalculatorService $taxCalculator,

    ) {}

    public function handle(OrderPipelineData $data, Closure $next): mixed

    {

        $taxableAmount = $data->subtotal - $data->discount;

        $data->tax = $this

->taxCalculator->calculate($taxableAmount, $data->input->country);

        $data->total = $taxableAmount + $data->tax;

        return $next($data);

    }

}

Now testing tax calculation is a unit test — instantiate CalculateTaxStep , pass a

prepared OrderPipelineData , and assert the result. No HTTP request, no database, no

checkout flow. And a B2B storefront simply removes ApplyCouponStep  from the array.

Using a Passable Object

In the checkout example above, OrderPipelineData  is not just a DTO — it is a

"passable" object that accumulates state as it moves through the pipeline. The

subtotal step calculates a number that the tax step needs. The coupon step produces

a discount that affects the total. If you passed the original PlaceOrderData  DTO directly,

each step would have nowhere to store its intermediate results for the next step to

read.

A passable object solves this by combining the original input with mutable properties

for each step to populate:
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namespace App\Pipelines\Order;

use App\Models\Order;

use App\DataTransferObjects\PlaceOrderData;

class OrderPipelineData

{

    public ?Order $order = null;

    public float $subtotal = 0;

    public float $tax = 0;

    public float $discount = 0;

    public float $shipping = 0;

    public float $total = 0;

    public function __construct(

        public readonly PlaceOrderData $input,

    ) {}

}

The original PlaceOrderData  input is stored as a readonly  property — steps can read

from it but cannot modify it. The mutable properties ( subtotal , tax , discount ,

shipping , total , order ) are populated by each step in sequence.

CalculateSubtotalStep  writes $data->subtotal , ApplyCouponStep  reads $data->subtotal

and writes $data->discount , CalculateTaxStep  reads both and writes $data->tax  and

$data->total , and so on.

This pattern keeps each step decoupled. A step does not need to know which step

comes before or after it — it only needs to know which properties to read and write on

the passable object.
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Pipelines for Query Filtering

Index pages with filters tend to accumulate when()  calls. Filter by status, filter by date

range, filter by customer, sort by field — each one adds another conditional clause to

the query. The controller grows, the logic is hard to reuse, and adding a new filter

means editing the same bloated method.

Pipelines solve this cleanly. Each filter becomes its own class that conditionally

modifies the query builder. Adding a new filter means creating one class and adding it

to the array — no controller changes needed:

namespace App\Pipelines\Filters;

use Closure;

use Illuminate\Database\Eloquent\Builder;

use Illuminate\Http\Request;

readonly class FilterByStatus

{

    public function __construct(

        private Request $request,

    ) {}

    public function handle(Builder $query, Closure $next): mixed

    {

        $query->when(

            $this->request->filled('status'),

            fn (Builder $q): Builder => $q->where('status', $this->request->input(

'status')),

        );

        return $next($query);

    }

}
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readonly class FilterByDateRange

{

    public function __construct(

        private Request $request,

    ) {}

    public function handle(Builder $query, Closure $next): mixed

    {

        $query->when(

            $this->request->filled('from'),

            fn (Builder $q): Builder => $q->where('created_at', '>=', $this

->request->input('from')),

        )->when(

            $this->request->filled('to'),

            fn (Builder $q): Builder => $q->where('created_at', '<=', $this

->request->input('to')),

        );

        return $next($query);

    }

}
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readonly class SortByField

{

    private const array ALLOWED_SORTS = ['created_at', 'total', 'status'];

    private const array ALLOWED_DIRECTIONS = ['asc', 'desc'];

    public function __construct(

        private Request $request,

    ) {}

    public function handle(Builder $query, Closure $next): mixed

    {

        $sort = $this->request->input('sort', 'created_at');

        $direction = $this->request->input('direction', 'desc');

        $query->when(

            in_array($sort, self::ALLOWED_SORTS, true) && in_array($direction, self

::ALLOWED_DIRECTIONS, true),

            fn (Builder $q): Builder => $q->orderBy($sort, $direction),

        );

        return $next($query);

    }

}

The controller passes the query builder through the pipeline:
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public function index(Request $request): View

{

    $orders = app(Pipeline::class)

        ->send(Order::query())

        ->through([

            FilterByStatus::class,

            FilterByDateRange::class,

            FilterByCustomer::class,

            SortByField::class,

        ])

        ->thenReturn()

        ->paginate(15);

    return view('orders.index', compact('orders'));

}

Adding a new filter means creating one class and adding it to the array — no controller

changes needed. Each filter is independently testable, and filters that do not receive

input simply pass the query through unmodified.

Error Handling in Pipelines

When a step throws an exception, the Pipeline stops immediately — no further steps

execute. This is usually the behavior you want. But consider what happens when

ReserveInventoryStep  fails after CreateOrderStep  has already inserted a row into the

database. Without a transaction, you end up with an order record that has no reserved

inventory — a half-completed operation that corrupts your data.

For pipelines that modify the database across multiple steps, wrap the entire pipeline

in a transaction:
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use Illuminate\Support\Facades\DB;

class PlaceOrderAction

{

    public function execute(PlaceOrderData $input): Order

    {

        $pipelineData = new OrderPipelineData($input);

        $result = DB::transaction(function () use ($pipelineData): OrderPipelineData {

            return app(Pipeline::class)

                ->send($pipelineData)

                ->through([

                    CalculateSubtotalStep::class,

                    ApplyCouponStep::class,

                    CalculateTaxStep::class,

                    CreateOrderStep::class,

                    ReserveInventoryStep::class,

                ])

                ->thenReturn();

        });

        event(new OrderPlaced($result->order));

        return $result->order;

    }

}

If ReserveInventoryStep  fails, the order created by CreateOrderStep  is rolled back

automatically. Notice that the event dispatch happens outside the transaction — you

only want to fire events after the data is committed.

For steps that call external APIs (which cannot be rolled back), place them after the

transaction or dispatch them as Jobs instead.
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Conditional Steps

Not every order needs shipping. A digital product has no weight, no address, and no

shipping cost to calculate. Running a CalculateShippingStep  for a digital order is

unnecessary — and if the step expects shipping data that does not exist, it might

throw an error.

Since the steps array is just a plain PHP array, you can build it dynamically before

passing it to through() :

$steps = [

    CalculateSubtotalStep::class,

    ApplyCouponStep::class,

    CalculateTaxStep::class,

];

if ($data->input->requiresShipping) {

    $steps[] = CalculateShippingStep::class;

}

$steps[] = CreateOrderStep::class;

app(Pipeline::class)

    ->send($data)

    ->through($steps)

    ->thenReturn();

Testing Pipeline Steps

One of the main reasons to use Pipelines is testability. Each step is an independent

class with a single responsibility, so you can test it in isolation — no need to run the

entire pipeline or make HTTP requests. Instantiate the step, pass in a passable object

with the state you need, and call handle()  with a no-op closure as $next :
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it('calculates tax correctly', function (): void {

    $data = new OrderPipelineData(

        input: new PlaceOrderData(/* ... */),

    );

    $data->subtotal = 100.00;

    $data->discount = 10.00;

    $step = app(CalculateTaxStep::class);

    $step->handle($data, fn (OrderPipelineData $data): mixed => $data);

    expect($data->tax)->toBe(18.90)  // 21% of (100 - 10)

        ->and($data->total)->toBe(108.90);

});

Organizing Pipelines

app/Pipelines/

├── Filters/

│   ├── FilterByStatus.php

│   ├── FilterByDateRange.php

│   ├── FilterByCustomer.php

│   └── SortByField.php

├── Order/

│   ├── OrderPipelineData.php

│   ├── CalculateSubtotalStep.php

│   ├── ApplyCouponStep.php

│   ├── CalculateTaxStep.php

│   └── CreateOrderStep.php

└── Import/

    ├── ImportPipelineData.php

    ├── ValidateRowStep.php

    ├── TransformDataStep.php

    └── SaveRecordStep.php
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When to Use Pipelines

Pipelines are a tool for a specific kind of problem. Using them in the wrong situation

adds ceremony without benefit.

Use a Pipeline when:

The process has five or more sequential steps. The checkout example has

seven steps. Writing all seven in a single method creates a 50+ line block that is

hard to scan, test, or modify. A Pipeline breaks it into independently

understandable pieces.

Steps vary between contexts. A B2B storefront skips coupons. A digital

checkout skips shipping. A wholesale order uses a different tax calculator. With a

Pipeline, you build the steps array dynamically — remove a class, swap a class,

add a class. With sequential code, you add if  statements until the method is

unreadable.

Steps are reused across different operations. The same CalculateTaxStep

might run during checkout, invoice recalculation, and quote generation. As a

Pipeline step, it is a standalone class you can drop into any pipeline. As inline

code, you copy-paste it or extract a helper method — at which point you are

halfway to a Pipeline anyway.

Each step needs its own unit test. When tax calculation has edge cases —

tax-exempt products, multi-jurisdiction rules, rounding — you want a focused test

that instantiates CalculateTaxStep  with a mock calculator and asserts the result. A

Pipeline step gives you that test boundary for free.

Query filtering with user-controlled parameters. Index pages with filters

are a natural fit. Each filter is a step that conditionally modifies the query builder.

Adding a new filter means creating one class — no controller changes.

Do not use a Pipeline when:
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The operation has fewer than three steps. A Pipeline with two steps — say,

"validate" and "save" — adds a passable class, two step classes, and a Pipeline

invocation to replace two lines of sequential code. That is more ceremony than

value.

The steps never change. If every checkout always runs the same steps in the

same order with no variation, a well-structured method with extracted private

methods is simpler. Pipelines earn their keep through configurability. Fixed logic

does not need it.

Steps do not share intermediate state. If each operation is independent —

send a welcome email, create a Stripe customer, log an analytics event — these

are better modeled as event listeners or Jobs. Pipelines are for sequential

operations where step B depends on step A's output.

The logic branches heavily. Pipelines are linear — data flows forward through

steps. If your process requires branching into completely different flows based on

intermediate results (refund vs. exchange vs. store credit), a Pipeline forces that

branching into the step classes, which defeats the purpose of clear step-by-step

flow. Use separate Actions for each branch instead.

Pipelines are not a replacement for Actions or Services. They are a tool for organizing

complex, multi-step logic within an Action when the number of steps and the need for

configurability justify separate step classes.

Pipelines vs. Middleware vs. Job Chains

Pipelines, HTTP middleware, and Job chains all pass work through a series of steps.

They differ in what they process and when they run:

A Pipeline processes any data (DTOs, query builders, etc.) synchronously within a

request. It stops on exception.
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HTTP Middleware processes the HTTP request/response synchronously, per request.

It stops on exception or early response.

A Job Chain processes background tasks asynchronously via queue workers. It stops

on Job failure.

HTTP middleware handles cross-cutting HTTP concerns — authentication, CORS, rate

limiting. You do not use middleware for business logic. Pipelines handle multi-step

business operations synchronously. Job chains handle multi-step background work

asynchronously.

If you find yourself writing a Pipeline that dispatches Jobs, or middleware that does

business logic, you are using the wrong tool.

PHP 8.5's Pipe Operator

PHP 8.5 introduced a native pipe operator ( |> ) that passes the left-hand value as the

argument to the right-hand callable:

$result = "  Hello World  "

    |> trim(...)

    |> strtolower(...)

    |> strlen(...);

// $result === 11

A more practical example — normalizing user input:

$slug = $request->input('title')

    |> trim(...)

    |> strtolower(...)

    |> (fn (string $s): string => str_replace(' ', '-', $s));
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The pipe operator is great for simple, linear data transformations. But it differs from

Laravel's Pipeline  in important ways:

PHP 8.5's |>  is a language operator that accepts single-argument functions only, has

no dependency injection, and is best for linear data transformations.

Laravel's Pipeline  is a userland class that uses class-based steps with a $next

closure, resolves steps from the container (full DI), and handles multi-step business

logic with branching and middleware-style chains.

The pipe operator replaces nested function calls like strlen(strtolower(trim($input)))

with a readable left-to-right chain. But it does not support the middleware pattern

where each step decides whether to call $next , it cannot inject dependencies into

steps, and each callable must accept exactly one argument.

Use the pipe operator for quick transformations — formatting strings, chaining array

functions, normalizing input. Use Laravel's Pipeline  when you need class-based steps,

dependency injection, conditional flow, or shared state between steps.

The Pipelines Checklist

1. One step, one responsibility — each step class does exactly one thing

2. Use a passable object for complex pipelines — accumulate state in a dedicated

class, not loose variables

3. Validate user input in filter pipes — never pass raw request input directly to

orderBy()  or where()  without an allowlist

4. Wrap database-modifying pipelines in a transaction — if a later step fails,

earlier writes should roll back

5. Place external API calls outside the transaction — API calls cannot be rolled

back, so dispatch them as Jobs or fire events after the transaction commits
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6. Do not overuse Pipelines — if your operation has two or three steps,

sequential method calls are simpler. Let the complexity justify the pattern

7. Test steps in isolation — instantiate the step, pass a prepared passable, and

call handle()  with a no-op $next  closure

Summary

A Pipeline passes data through a series of steps, where each step can modify the

data and pass it to the next. Laravel's HTTP middleware is built on the same

Illuminate\Pipeline\Pipeline  class.

Each step is an independent class with a handle()  method. Steps receive

dependencies through constructor injection, making them easy to test in

isolation.

Use a dedicated "passable" object to carry state between steps when the pipeline

needs to accumulate data across multiple stages.

Dynamic query filtering is one of the best use cases for Pipelines — each filter is

a pipe that conditionally modifies a query builder.

Wrap database-modifying pipelines in a DB::transaction() . Place external API

calls or event dispatches outside the transaction.

Conditionally include steps based on runtime logic by building the steps array

dynamically before passing it to through() .

Pipelines complement Actions — they organize multi-step logic within an Action

when the number of steps grows beyond what a single method can comfortably

hold.

Do not use a Pipeline for two-step operations. Let the complexity justify the

pattern.
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Think you've mastered this chapter? Take the quiz and find out.
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Chapter 13

APIs
Write Clean

An API is a contract between your application and its consumers. Whether those

consumers are a mobile app, a JavaScript frontend, or a third-party integration, they

depend on the API being predictable and consistent. Break that contract — change a

field name, alter an error format, return unexpected data — and every consumer

breaks with it.

Clean API design in Laravel means never exposing your database structure directly,

giving consumers flexibility within strict boundaries, and ensuring that every response

— success or error — follows the same predictable shape.

API Resources

Returning Eloquent models directly from API endpoints is tempting but dangerous.

Models expose your database structure — column names, hidden fields, timestamps,

relationship loading — to the outside world. Rename a database column and every

consumer breaks. Add an internal field and it leaks into every response. Your database

schema becomes your API contract, and database schemas change far more often

than API contracts should.

An API Resource solves this by acting as a transformation layer between your Eloquent

models and the JSON your API returns. It defines exactly which fields to expose, how to

format them, and which relationships to include — so your API contract stays stable

even when your database schema changes.

Generate one with Artisan:
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php artisan make:resource OrderResource

This creates a class in app/Http/Resources/  with a single toArray()  method where you

define the response shape:

namespace App\Http\Resources;

use Illuminate\Http\Request;

use Illuminate\Http\Resources\Json\JsonResource;

class OrderResource extends JsonResource

{

    public function toArray(Request $request): array

    {

        return [

            'id' => $this->id,

            'status' => $this->status->value,

            'subtotal' => $this->subtotal,

            'tax' => $this->tax,

            'total' => $this->total,

            'item_count' => $this->items->count(),

            'placed_at' => $this->created_at->toIso8601String(),

            'customer' => new UserResource($this->whenLoaded('user')),

            'items' => OrderItemResource::collection($this->whenLoaded('items')),

            'shipping_address' => new AddressResource($this->whenLoaded('shippingAddress'

)),

        ];

    }

}

Key patterns to notice:

whenLoaded()  — only includes relationships that were eager-loaded, preventing

N+1 queries

Explicit field selection — only the fields the consumer needs, not the entire

model
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Formatted dates — ISO 8601 strings, not Carbon objects

Nested resources — UserResource , OrderItemResource  for consistent formatting

at every level

Resource Collections

Returning an entire table's worth of data in a single response is a performance and

security risk — consumers receive thousands of records they never asked for, and

your server pays the cost of loading them all. Always paginate list endpoints, and use

resource collections to format each item consistently:

// In the controller

public function index(Request $request): AnonymousResourceCollection

{

    $orders = Order::where('user_id', $request->user()->id)

        ->with(['items.product', 'shippingAddress'])

        ->latest()

        ->paginate(15);

    return OrderResource::collection($orders);

}

Laravel automatically wraps the collection in a data  key and includes pagination

metadata:
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{

    "data": [

        { "id": 1, "status": "shipped", "total": 99.99 },

        { "id": 2, "status": "pending", "total": 45.50 }

    ],

    "links": {

        "first": "https://example.com/api/orders?page=1",

        "last": "https://example.com/api/orders?page=5",

        "next": "https://example.com/api/orders?page=2"

    },

    "meta": {

        "current_page": 1,

        "per_page": 15,

        "total": 73

    }

}

The Trade-Off: Magic Properties

API Resources are a significant improvement over returning raw models, but they

carry a trade-off worth understanding. Resources extend JsonResource , which uses the

same __get()  magic as Eloquent. Inside a resource's toArray() , $this-

>tyypoedProperty  silently returns null  instead of throwing an error. A misspelled field

name in your resource class produces a null  in your API response, and nothing warns

you — no exception, no static analysis error, no test failure unless you explicitly assert

against null  values.

This is the same class of problem that makes Eloquent models difficult to work with at

scale: magic property access trades compile-time safety for runtime convenience. For

most applications, API Resources are the pragmatic choice — they integrate cleanly

with Laravel's pagination and response system, and the whenLoaded()  helper is

genuinely useful.
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But if your API is large or consumed by external teams, consider using a DTO library

instead. A DTO with typed properties will throw an error when you access a property

that does not exist. Controllers can return DTOs and accept them as arguments, and

the type system catches mistakes that magic properties silently swallow. Libraries like

spatie/laravel-data can act as both DTOs and API responses, giving you the

transformation layer of a resource without the magic property footgun.

Flexible Filtering and Sorting

API consumers need flexibility. A mobile app wants orders sorted by date. A dashboard

wants them filtered by status. An admin panel needs both, plus a search on customer

name. Handling this manually means a growing chain of conditionals in your

controller:

// This gets out of hand fast

$orders = Order::query()

    ->when($request->has('status'), fn (Builder $q): Builder => $q->where('status'

, $request->input('status')))

    ->when($request->has('sort'

), fn (Builder $q): Builder => $q->orderBy($request->input('sort'), $request->input(

'direction', 'asc')))

    ->when($request->input('include') === 'items', fn (Builder $q): Builder => $q->with(

'items'))

    ->get();

// And on and on for every parameter...

Every new filter or sort option adds another block. Every parameter needs manual

validation. And nothing stops a consumer from sorting by a column you did not intend

to expose — which is both a data leak and a potential security risk.
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spatie/laravel-query-builder  solves this with a declarative approach. You list what is

allowed — filters, sorts, includes — and the package handles the query string parsing,

validation, and query building:

composer require spatie/laravel-query-builder
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use Spatie\QueryBuilder\QueryBuilder;

use Spatie\QueryBuilder\AllowedFilter;

use Spatie\QueryBuilder\AllowedSort;

class OrderController extends Controller

{

    public function index(Request $request): AnonymousResourceCollection

    {

        $orders = QueryBuilder::for(Order::class)

            ->allowedFilters([

                AllowedFilter::exact('status'),

                AllowedFilter::scope('placed_between'),

                AllowedFilter::exact('user_id'),

                AllowedFilter::partial('customer_name', 'user.name'),

            ])

            ->allowedSorts([

                AllowedSort::field('total'),

                AllowedSort::field('placed_at', 'created_at'),

                AllowedSort::field('status'),

            ])

            ->allowedIncludes([

                'items',

                'items.product',

                'user',

                'shippingAddress',

            ])

            ->defaultSort('-created_at')

            ->where('user_id', $request->user()->id)

            ->paginate(15);

        return OrderResource::collection($orders);

    }

}

Now consumers can make requests like:
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GET /api/orders?filter[status]=shipped&sort=-total&include=items.product

GET /api/orders?filter[placed_between]=2025-01-01,2025-12-31&sort=placed_at

GET /api/orders?filter[customer_name]=John&include=user

The beauty is that consumers get flexibility, but you control exactly which filters, sorts,

and includes are allowed. Unauthorized parameters are silently ignored.

Custom Filters

The built-in filter types — exact() , partial() , scope()  — cover most cases. But

sometimes a filter needs logic that does not fit into a single column comparison.

Filtering orders by a price range (minimum and maximum) requires parsing a comma-

separated value and applying two where  clauses. Putting that logic inline would defeat

the purpose of the declarative approach.

For these cases, create custom filter classes. If you are already using Custom Query

Builders, Spatie Query Builder works seamlessly with scopes defined there:
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namespace App\Filters;

use Spatie\QueryBuilder\Filters\Filter;

use Illuminate\Database\Eloquent\Builder;

class OrderTotalRangeFilter implements Filter

{

    public function __invoke(Builder $query, mixed $value, string $property): void

    {

        $range = explode(',', $value);

        $query->when(

            isset($range[0]) && $range[0] !== '',

            fn (Builder $q): Builder => $q->where('total', '>=', $range[0]),

        )->when(

            isset($range[1]) && $range[1] !== '',

            fn (Builder $q): Builder => $q->where('total', '<=', $range[1]),

        );

    }

}

// Usage

AllowedFilter::custom('total_range', new OrderTotalRangeFilter()),

// Request: GET /api/orders?filter[total_range]=50,200

Consistent Error Responses

When error responses have no consistent structure, every consumer has to handle

errors differently depending on whether it is a validation failure, an authentication

error, or a server exception. A mobile developer might receive {"message":

"Unauthenticated."}  for one error and {"error": "Validation failed", "fields": {...}}

for another. This forces brittle, special-case error handling on every consumer.
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A consistent error format means every error follows the same shape — a message  field,

an optional errors  object with field-specific details, and a proper HTTP status code.

Laravel handles this well out of the box, but only when it knows the consumer expects

JSON. By default, if an exception is thrown during an API request, Laravel may render

an HTML error page — which is useless for an API consumer expecting a structured

JSON response.

To fix this, tell Laravel when to render exceptions as JSON in bootstrap/app.php :

use Illuminate\Foundation\Configuration\Exceptions;

use Illuminate\Http\Request;

use Throwable;

->withExceptions(function (Exceptions $exceptions): void {

    $exceptions->shouldRenderJsonWhen(function (Request $request, Throwable $e): bool {

        return $request->is('api/*') || $request->expectsJson();

    });

})

The shouldRenderJsonWhen  method accepts a closure that receives the current request

and returns true  when exceptions should be rendered as JSON instead of HTML. Here,

it triggers for any request whose URL starts with api/  or whose Accept  header

includes application/json . With this in place, every exception — whether it is a

validation error, an authentication failure, or an unhandled server error — returns a

structured JSON response with the appropriate HTTP status code.

For custom exceptions, implement render() :
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class InsufficientStockException extends Exception

{

    public function __construct(

        private readonly Product $product,

        private readonly int $requested,

    ) {

        parent::__construct("Insufficient stock for {$product->name}");

    }

    public function render(Request $request): JsonResponse

    {

        return response()->json([

            'message' => $this->getMessage(),

            'errors' => [

                'quantity' => [

"Only {$this->product->stock} available, {$this->requested} requested."],

            ],

        ], Response::HTTP_UNPROCESSABLE_ENTITY);

    }

}

API Versioning

APIs change. You add fields, rename endpoints, or restructure responses. Without

versioning, every change is a breaking change — the mobile app release from six

months ago stops working the moment you rename a field. Consumers lose trust when

their integrations break without warning.

Versioning gives you a path to evolve without breaking existing consumers. The

simplest approach in Laravel is route prefixing with version-specific controllers and

resources:
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// routes/api.php

Route::prefix('v1')->group(function (): void {

    Route::apiResource('orders', Api\V1\OrderController::class);

});

Route::prefix('v2')->group(function (): void {

    Route::apiResource('orders', Api\V2\OrderController::class);

});

Each version has its own controllers and resources. When v2 needs a different

response shape, you create V2\OrderResource  without touching v1. Consumers migrate

on their own schedule, and you deprecate old versions when adoption drops.

The API Checklist

1. Never return raw models — use API Resources for every response

2. Use whenLoaded()  — prevent accidental N+1 queries in resources

3. Use Spatie Query Builder — give consumers flexibility within your rules

4. Paginate everything — never return unbounded collections

5. Consistent error format — same structure for validation, auth, and server

errors

6. Version your API — plan for evolution from day one

7. Use proper HTTP status codes — 201 for created, 204 for no content, 422 for

validation errors
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Summary

An API is a contract. Every response — success or error — should follow a

predictable, consistent shape that consumers can rely on without reading your

source code.

Never return Eloquent models directly from API endpoints. Use API Resources or

DTOs to define exactly which fields to expose, how to format them, and which

relationships to include. This decouples your API contract from your database

schema. Resources integrate well with Laravel's pagination, but their magic

property access means typos silently return null . For larger APIs, a typed DTO

library like spatie/laravel-data catches these mistakes at development time.

Use whenLoaded()  in resources to include relationships only when they were

eager-loaded, preventing N+1 queries.

Always paginate list endpoints. Returning unbounded collections is a

performance and security risk.

spatie/laravel-query-builder  provides declarative filtering, sorting, and

relationship inclusion. Consumers get flexibility, but you control exactly which

parameters are allowed — unauthorized parameters are silently ignored.

Create custom filter classes for complex filtering logic that does not fit into a

single column comparison.

Standardize error responses in bootstrap/app.php  so every error — validation,

authentication, server — follows the same structure with a message  field, an

optional errors  object, and a proper HTTP status code.

Version your API from day one using route prefixing and version-specific

controllers and resources. This lets you evolve the API without breaking existing

consumers.
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Think you've mastered this chapter? Take the quiz and find out.
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Chapter 14

Webhooks
Write Clean

A webhook is a simple idea: when something happens in one application, it sends an

HTTP request to another application to let it know. No polling, no cron jobs, no

checking every five minutes. Just a direct notification the moment something occurs.

Laravel does not ship with a built-in webhook system, but Spatie provides two

packages that handle both sides of the equation cleanly: spatie/laravel-webhook-client

for receiving webhooks and spatie/laravel-webhook-server  for sending them. In this

chapter, we will build both sides using patterns that keep your code clean, secure, and

testable.

Why Webhooks Matter

Consider a payment provider like Stripe. After a customer completes a payment,

Stripe needs to tell your application about it. You could poll Stripe's API every few

seconds, but that wastes resources and introduces latency. Instead, Stripe sends a

webhook — a POST request to a URL you provide — containing the event details.

Webhooks appear everywhere in modern applications: payment confirmations,

repository pushes, form submissions, shipping updates, CRM changes. If your

application integrates with any external service, you will eventually need to handle

webhooks.

The challenge is doing it cleanly. A naive implementation scatters webhook logic

across controllers, skips signature verification, and processes payloads synchronously.

Spatie's packages give you a structured, queue-first, security-conscious approach.
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Receiving Webhooks

Installation

composer require spatie/laravel-webhook-client

Publish the configuration and migration:

php artisan vendor:publish --provider="Spatie\WebhookClient\WebhookClientServiceProvider"

 --tag="webhook-client-config"

php artisan vendor:publish --provider="Spatie\WebhookClient\WebhookClientServiceProvider"

 --tag="webhook-client-migrations"

php artisan migrate

Registering the Route

Webhook endpoints receive POST requests from external services. These services

cannot obtain a CSRF token — they are not browsers submitting forms. If you register

the route without excluding it from CSRF verification, every incoming webhook will be

rejected with a 419 status code.

Spatie provides a convenient route macro. In your routes/web.php :

Route::webhooks('webhooks/stripe', 'stripe');

This registers a POST route at /webhooks/stripe  using the stripe  configuration name.

Exclude webhook routes from CSRF verification in bootstrap/app.php :
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// bootstrap/app.php

use Illuminate\Foundation\Application;

use Illuminate\Foundation\Configuration\Middleware;

return Application::configure(basePath: dirname(__DIR__))

    ->withMiddleware(function (Middleware $middleware): void {

        $middleware->validateCsrfTokens(except: [

            'webhooks/*',

        ]);

    })

    ->create();

Configuration

The config file at config/webhook-client.php  defines one or more webhook endpoints.

Each endpoint specifies how to verify signatures, which webhooks to accept, and

which job processes them:
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// config/webhook-client.php

return [

    'configs' => [

        [

            'name' => 'stripe',

            'signing_secret' => env('STRIPE_WEBHOOK_SECRET'),

            'signature_header_name' => 'Stripe-Signature',

            'signature_validator' => App\Webhooks\StripeSignatureValidator::class,

            'webhook_profile' => App\Webhooks\StripeWebhookProfile::class,

            'webhook_response'

 => Spatie\WebhookClient\WebhookResponse\DefaultRespondsTo::class,

            'webhook_model' => Spatie\WebhookClient\Models\WebhookCall::class,

            'store_headers' => ['Stripe-Signature'],

            'process_webhook_job' => App\Webhooks\Jobs\ProcessStripeWebhookJob::class,

        ],

        [

            'name' => 'github',

            'signing_secret' => env('GITHUB_WEBHOOK_SECRET'),

            'signature_header_name' => 'X-Hub-Signature-256',

            'signature_validator'

 => Spatie\WebhookClient\SignatureValidator\DefaultSignatureValidator::class,

            'webhook_profile'

 => Spatie\WebhookClient\WebhookProfile\ProcessEverythingWebhookProfile::class,

            'webhook_response'

 => Spatie\WebhookClient\WebhookResponse\DefaultRespondsTo::class,

            'webhook_model' => Spatie\WebhookClient\Models\WebhookCall::class,

            'store_headers' => [],

            'process_webhook_job' => App\Webhooks\Jobs\ProcessGitHubWebhookJob::class,

        ],

    ],

    'delete_after_days' => 30,

];

Notice how each webhook source gets its own configuration block. This keeps

concerns separated — Stripe has different signature validation than GitHub.
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Signature Verification

Never trust an incoming webhook without verifying its signature. The default validator

computes an HMAC-SHA256 hash and compares it to the signature header. For

services like Stripe that use a different signing scheme, write a custom validator:
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<?php

namespace App\Webhooks;

use Illuminate\Http\Request;

use Spatie\WebhookClient\SignatureValidator\SignatureValidator;

use Spatie\WebhookClient\WebhookConfig;

class StripeSignatureValidator implements SignatureValidator

{

    public function isValid(Request $request, WebhookConfig $config): bool

    {

        $signature = $request->header('Stripe-Signature');

        if (! $signature) {

            return false;

        }

        $secret = $config->signingSecret;

        try {

            \Stripe\Webhook::constructEvent(

                $request->getContent(),

                $signature,

                $secret

            );

            return true;

        } catch (\Stripe\Exception\SignatureVerificationException) {

            return false;

        }

    }

}

This delegates to Stripe's own SDK for signature verification, which handles timestamp

validation and replay attack prevention.
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Webhook Profiles: Filtering What You Process

Stripe sends dozens of event types — balance.available , charge.refunded ,

customer.created , and many more. Most applications only care about a handful.

Processing and storing every event wastes database space and queue capacity.

Worse, it means your processing job has to handle events it was never designed for.

A webhook profile determines whether an incoming webhook should be stored and

processed. Filter irrelevant events at the gate, before they reach the queue:

<?php

namespace App\Webhooks;

use Illuminate\Http\Request;

use Spatie\WebhookClient\WebhookProfile\WebhookProfile;

class StripeWebhookProfile implements WebhookProfile

{

    public function shouldProcess(Request $request): bool

    {

        /** @var array{type?: string} $payload */

        $payload = json_decode($request->getContent(), true);

        $allowedEvents = [

            'payment_intent.succeeded',

            'payment_intent.payment_failed',

            'customer.subscription.created',

            'customer.subscription.updated',

            'customer.subscription.deleted',

            'invoice.payment_succeeded',

            'invoice.payment_failed',

        ];

        return in_array($payload['type'] ?? '', $allowedEvents);

    }

}

273 / 570 mayahi.net



This is clean separation. The profile decides whether to process. The job decides how

to process.

Processing Webhooks in Queued Jobs

The most important design decision: always process webhooks asynchronously. The

external service expects a fast response (usually within 5 seconds). If you process

synchronously, a slow database query or external API call could cause a timeout, and

the sender will retry — potentially creating duplicate processing.
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<?php

namespace App\Webhooks\Jobs;

use App\Actions\Payments\HandlePaymentSucceeded;

use App\Actions\Payments\HandlePaymentFailed;

use App\Actions\Subscriptions\HandleSubscriptionChange;

use Spatie\WebhookClient\Jobs\ProcessWebhookJob;

class ProcessStripeWebhookJob extends ProcessWebhookJob

{

    public function handle(): void

    {

        $payload = $this->webhookCall->payload;

        $eventType = $payload['type'] ?? null;

        match ($eventType) {

            'payment_intent.succeeded' => app(HandlePaymentSucceeded::class)

                ->execute($payload['data']['object']),

            'payment_intent.payment_failed' => app(HandlePaymentFailed::class)

                ->execute($payload['data']['object']),

            'customer.subscription.created',

            'customer.subscription.updated',

            'customer.subscription.deleted' => app(HandleSubscriptionChange::class)

                ->execute($eventType, $payload['data']['object']),

            default => null,

        };

    }

}

Notice the pattern: the job acts as a router, delegating to Action classes for the actual

business logic. Each Action is a single-purpose class that can be tested independently

— exactly the Action pattern covered earlier.
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Handling Idempotency

Webhook senders retry on failure — if your server responds slowly or returns an error,

the sender assumes the webhook was not delivered and sends it again. Without

idempotency, you process the same event twice: creating duplicate payment records,

sending duplicate emails, or charging a customer twice. Your processing must be

idempotent — processing the same webhook twice should produce the same result as

processing it once:
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<?php

namespace App\Actions\Payments;

use App\Models\Payment;

class HandlePaymentSucceeded

{

    /** @param array{id: string, amount: int, currency: string} $paymentIntent */

    public function execute(array $paymentIntent): void

    {

        // Idempotency: check if we already processed this event

        $existingPayment = Payment::where(

            'stripe_payment_intent_id',

            $paymentIntent['id']

        )->first();

        if ($existingPayment?->status === 'completed') {

            return; // Already processed, skip

        }

        Payment::updateOrCreate(

            ['stripe_payment_intent_id' => $paymentIntent['id']],

            [

                'amount' => $paymentIntent['amount'],

                'currency' => $paymentIntent['currency'],

                'status' => 'completed',

                'paid_at' => now(),

            ]

        );

    }

}
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Sending Webhooks

Everything above covers receiving webhooks from external services. But what about

the other direction? When your application is the source of events — an order ships, a

user upgrades, a report completes — other applications need to know. You could

expose a polling API, but that puts the burden on every consumer to check repeatedly.

Webhooks invert this: your application pushes notifications the moment something

happens.

spatie/laravel-webhook-server  handles the sending side — payload signing, queued

delivery, retries with backoff, and event logging.

Installation

composer require spatie/laravel-webhook-server

Sending a Simple Webhook

The WebhookCall  class provides a fluent API for building and dispatching webhook

requests. Each call is signed with a shared secret so the receiver can verify

authenticity — the same verification you implement on the receiving side:
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use Spatie\WebhookServer\WebhookCall;

WebhookCall::create()

    ->url('https://partner-app.com/webhooks')

    ->payload([

        'event' => 'order.shipped',

        'data' => [

            'order_id' => $order->id,

            'tracking_number' => $order->tracking_number,

            'shipped_at' => $order->shipped_at->toIso8601String(),

        ],

    ])

    ->useSecret(config('services.partner.webhook_secret'))

    ->dispatch();

The dispatch()  method queues the webhook call. The payload is signed with the

secret using HMAC-SHA256, and the signature is included in the Signature  header.

Configuring Retries

External services go down. Network requests fail. DNS resolves slowly. If you send a

webhook once and give up on failure, the receiver misses the event permanently.

Retries with exponential backoff give the receiver time to recover while ensuring

eventual delivery:
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WebhookCall::create()

    ->url('https://partner-app.com/webhooks')

    ->payload(['event' => 'order.shipped', 'data' => $data])

    ->useSecret($secret)

    ->maximumTries(5)

    ->timeoutInSeconds(10)

    ->withHeaders([

        'X-Webhook-Source' => 'your-app',

        'X-Webhook-Event' => 'order.shipped',

    ])

    ->dispatch();

Wrapping Webhook Sending in a Service

If your application sends webhooks from multiple places — when an order ships, when

a user upgrades, when an invoice is generated — scattering WebhookCall::create()

calls throughout your codebase leads to duplicated configuration and inconsistent

payloads. Encapsulate it in a service:
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<?php

namespace App\Services;

use App\Models\WebhookSubscription;

use Spatie\WebhookServer\WebhookCall;

class WebhookDispatcher

{

    public function dispatch(string $event, array $data): void

    {

        $subscribers = WebhookSubscription::query()

            ->where('is_active', true)

            ->whereJsonContains('events', $event)

            ->get();

        foreach ($subscribers as $subscriber) {

            WebhookCall::create()

                ->url($subscriber->url)

                ->payload([

                    'event' => $event,

                    'data' => $data,

                    'timestamp' => now()->toIso8601String(),

                ])

                ->useSecret($subscriber->secret)

                ->maximumTries(5)

                ->timeoutInSeconds(10)

                ->meta(['subscriber_id' => $subscriber->id])

                ->dispatch();

        }

    }

}

Now sending a webhook from anywhere in your application is a single call:

281 / 570 mayahi.net



app(WebhookDispatcher::class)->dispatch('order.shipped', [

    'order_id' => $order->id,

    'tracking_number' => $order->tracking_number,

]);

Listening for Webhook Events

When you send webhooks to external services, you have no visibility into what

happens after the request leaves your server. Did the partner receive it? Did all five

retries fail? Without monitoring, a broken webhook endpoint goes unnoticed until a

partner complains — days or weeks later.

Spatie's server package dispatches events for every delivery attempt, giving you

hooks for logging and alerting:
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// app/Providers/AppServiceProvider.php

use Illuminate\Support\Facades\Event;

use Spatie\WebhookServer\Events\WebhookCallSucceededEvent;

use Spatie\WebhookServer\Events\FinalWebhookCallFailedEvent;

public function boot(): void

{

    Event::listen(WebhookCallSucceededEvent::class, function 

(WebhookCallSucceededEvent $event): void {

        Log::info('Webhook delivered', [

            'url' => $event->webhookUrl,

            'payload' => $event->payload,

        ]);

    });

    Event::listen(FinalWebhookCallFailedEvent::class, function 

(FinalWebhookCallFailedEvent $event): void {

        Log::error('Webhook permanently failed', [

            'url' => $event->webhookUrl,

            'payload' => $event->payload,

        ]);

        // Optionally disable the subscriber after repeated failures

    });

}

Testing Webhooks

Webhooks cross system boundaries — they come from external services you do not

control, arrive at unpredictable times, and carry payloads that can change without

warning. This makes them one of the most important things to test. You want to verify

the full chain: signature validation rejects forged requests, the webhook profile filters

irrelevant events, and the processing job delegates to the right Action.

Testing webhook receiving is straightforward because you control the incoming

request:

283 / 570 mayahi.net

/books/clean-code-in-laravel/jobs
/books/clean-code-in-laravel/actions


use function Pest\Laravel\postJson;

it('processes a stripe payment succeeded webhook', function (): void {

    $payload = [

        'type' => 'payment_intent.succeeded',

        'data' => [

            'object' => [

                'id' => 'pi_test_123',

                'amount' => 5000,

                'currency' => 'usd',

            ],

        ],

    ];

    $signature = computeStripeSignature($payload);

    postJson('/webhooks/stripe', $payload, [

        'Stripe-Signature' => $signature,

    ])->assertOk();

    expect(Payment::where('stripe_payment_intent_id', 'pi_test_123')->exists())

        ->toBeTrue();

});

it('rejects webhooks with invalid signatures', function (): void {

    postJson('/webhooks/stripe', ['type' => 'test'], [

        'Stripe-Signature' => 'invalid',

    ])->assertStatus(500);

});

it('ignores unsubscribed event types', function (): void {

    $payload = ['type' => 'balance.available'];

    $signature = computeStripeSignature($payload);

    postJson('/webhooks/stripe', $payload, [

        'Stripe-Signature' => $signature,

    ])->assertOk();

    // No processing occurred - the profile filtered it out
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    expect(WebhookCall::count())->toBe(0);

});

The Clean Webhook Checklist

1. Always verify signatures — never skip, even in development. An unverified

webhook is an open door for attackers to trigger actions in your application

2. Always process asynchronously — return a fast response and handle the

payload in a queued job. Synchronous processing risks timeouts and duplicate

retries

3. Always check for duplicates — webhook senders retry on failure, so your

processing must be idempotent. Use updateOrCreate  or check for existing records

before creating new ones

4. Filter irrelevant events early — use webhook profiles to reject events your

application does not care about before they reach the queue

5. Delegate to Action classes — the processing job should route events to

Actions, not contain business logic itself

6. Let jobs fail and retry — do not swallow exceptions. Let the job fail so the

queue worker retries it. Log permanent failures for investigation

7. Wrap sending in a service — centralize webhook dispatch logic to ensure

consistent payloads, signing, and retry configuration

8. Sign outgoing payloads — always use HMAC-SHA256 signing so receivers can

verify authenticity

9. Retry with backoff — external services go down. Configure retries with

exponential backoff for reliable eventual delivery

10. Clean up old records — set delete_after_days  in the webhook client config to

avoid unbounded table growth
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Summary

A webhook is an HTTP request sent from one application to another the moment

something happens — no polling, no cron jobs. Your application needs to handle

both receiving webhooks from external services and sending them to partners.

spatie/laravel-webhook-client  provides a structured approach to receiving

webhooks: route registration, signature verification, event filtering through

webhook profiles, and queued processing.

Always verify webhook signatures. An unverified webhook is an open door — any

attacker who knows your endpoint can trigger actions in your application.

Use webhook profiles to filter irrelevant events before they reach the queue. Only

store and process events your application actually cares about.

Always process webhooks asynchronously in queued jobs. External services

expect a fast response and will retry on timeout, which can create duplicate

processing.

Make webhook processing idempotent. Check for existing records before creating

new ones, because senders will retry and your application must handle the same

event multiple times without side effects.

The processing job should act as a router, delegating to Action classes for

business logic. Each Action is independently testable.

spatie/laravel-webhook-server  handles the sending side — payload signing,

queued delivery, and retries with backoff. Wrap sending logic in a service to keep

payloads and configuration consistent.

Listen for webhook delivery events ( WebhookCallSucceededEvent ,

FinalWebhookCallFailedEvent ) to monitor delivery health and alert on permanent

failures.
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Test the full webhook chain: signature validation rejects forged requests, profiles

filter irrelevant events, and the processing job delegates to the correct Action.

References

spatie/laravel-webhook-client — Spatie, GitHub

spatie/laravel-webhook-server — Spatie, GitHub

Queues — Laravel Documentation

Stripe Webhooks — Stripe Documentation

Best Practices for Using Webhooks — Stripe Documentation

Test Your Understanding

Think you've mastered this chapter? Take the quiz and find out.

http://mayahi.test/quiz/book/clean-code-in-laravel/webhooks
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Chapter 15

Rate Limiting
Write Clean

Rate limiting is one of those things that sounds boring until you need it. An API

consumer hammers your endpoint 10,000 times in a minute. A background job hits a

third-party service so fast it gets your account banned. A login form gets brute-forced.

In the right places, rate limiting is essential protection. In the wrong places, it

frustrates legitimate users for no meaningful gain.

Laravel has built-in rate limiting for HTTP routes and queued jobs. For finer control

over job throttling, Spatie's laravel-rate-limited-job-middleware provides a fluent API

with configurable time windows and backoff strategies. This chapter covers both —

how to apply rate limiting, and where it actually makes sense.

Rate limiting HTTP routes

Laravel's rate limiter lives in the RateLimiter  facade. You define named limiters in the

boot  method of your AppServiceProvider , then attach them to routes using the

throttle  middleware.

Defining rate limiters

A rate limiter is a named configuration that describes how many requests are allowed

in a given time window:
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use Illuminate\Cache\RateLimiting\Limit;

use Illuminate\Http\Request;

use Illuminate\Support\Facades\RateLimiter;

public function boot(): void

{

    RateLimiter::for('api', function (Request $request): Limit {

        return Limit::perMinute(60)->by($request->user()?->id ?: $request->ip());

    });

}

The by  method determines what the limit applies to. In this example, each

authenticated user gets 60 requests per minute. Unauthenticated users are limited by

IP address instead.

You can return different limits based on the user:

RateLimiter::for('uploads', function (Request $request): Limit {

    return $request->user()?->isPremium()

        ? Limit::perMinute(100)->by($request->user()->id)

        : Limit::perMinute(10)->by($request->user()?->id ?: $request->ip());

});

Premium users get 100 uploads per minute. Everyone else gets 10. The logic is in one

place, not scattered across controllers.

Multiple rate limits

Sometimes a single limit is not enough. You might want to allow 10 requests per

minute but also cap at 1000 per day:
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RateLimiter::for('sensitive', function (Request $request): array {

    return [

        Limit::perMinute(10)->by('minute:' . $request->user()->id),

        Limit::perDay(1000)->by('day:' . $request->user()->id),

    ];

});

Each limit is evaluated independently. If either one is exceeded, the request is

rejected. Notice the prefixed by  keys — when using multiple limits with the same user

ID, you need unique keys to prevent them from sharing the same counter.

Attaching to routes

Attach a rate limiter to routes using the throttle  middleware:

Route::middleware(['throttle:api'])->group(function (): void {

    Route::get('/users', [UserController::class, 'index']);

    Route::post('/users', [UserController::class, 'store']);

});

Route::middleware(['throttle:uploads'])->group(function (): void {

    Route::post('/photos', [PhotoController::class, 'store']);

    Route::post('/documents', [DocumentController::class, 'store']);

});

When a request exceeds the limit, Laravel automatically returns a 429 Too Many

Requests  response with Retry-After  and X-RateLimit-*  headers. You do not need to

handle this yourself.

Inline rate limits

Not every endpoint needs a named rate limiter. For simple cases, you can pass the

maximum number of attempts and the decay period in minutes directly to the

throttle  middleware:
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// 6 attempts per minute

Route::middleware(['throttle:6,1'])->group(function (): void {

    Route::post('/contact', [ContactController::class, 'store']);

});

// 3 attempts per 5 minutes

Route::post('/forgot-password', [ForgotPasswordController::class, 'store'])

    ->middleware('throttle:3,5');

The first parameter is the maximum number of attempts, and the second is the decay

time in minutes. If you omit the second parameter, it defaults to 1 minute:

// 10 attempts per minute

Route::middleware(['throttle:10'])->group(function (): void {

    Route::post('/comments', [CommentController::class, 'store']);

});

This approach is convenient for quick, one-off limits where you do not need per-user

logic, conditional limits, or custom responses. Once you need any of those, define a

named rate limiter instead.

Custom responses

If the default 429 response does not fit your API design, customize it with the response

method:
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RateLimiter::for('api', function (Request $request): Limit {

    return Limit::perMinute(60)

        ->by($request->user()?->id ?: $request->ip())

        ->response(function (Request $request, array $headers): JsonResponse {

            return response()->json([

                'message' => 'You have exceeded the rate limit. Please try again later.',

            ], 429, $headers);

        });

});

Response-based rate limiting

Laravel also supports rate limiting based on the response, not just the request. This is

useful when you only want to count certain outcomes toward the limit:

use Symfony\Component\HttpFoundation\Response;

RateLimiter::for('resource-not-found', function (Request $request): Limit {

    return Limit::perMinute(10)

        ->by($request->user()?->id ?: $request->ip())

        ->after(function (Response $response): bool {

            return $response->status() === 404;

        });

});

Only 404 responses count toward the limit. This prevents enumeration attacks —

someone trying thousands of IDs to discover which resources exist — without

punishing users who make legitimate requests.

Using Redis for rate limiting

By default, Laravel uses its cache driver for rate limiting. If you use Redis, you can get

better performance by switching to the Redis-specific throttle middleware in

bootstrap/app.php :
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->withMiddleware(function (Middleware $middleware): void {

    $middleware->throttleWithRedis();

})

This uses ThrottleRequestsWithRedis  instead of the default ThrottleRequests , which

handles concurrent requests more accurately using Redis's atomic operations.

Rate limiting in application code

The RateLimiter  facade is not limited to HTTP routes. You can use it anywhere in your

application:

use Illuminate\Support\Facades\RateLimiter;

$executed = RateLimiter::attempt(

    key: 'send-notification:' . $user->id,

    maxAttempts: 5,

    callback: function () use ($user, $order): void {

        $user->notify(new OrderShipped($order));

    },

);

if (! $executed) {

    // User has been notified too many times, skip

}

The attempt  method returns false  when the limit is exceeded, and the callback's

return value (or true ) otherwise. This is useful for rate limiting anything: notifications,

emails, API calls to external services, or even database-intensive operations.
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Rate limiting queued jobs

HTTP rate limiting protects your application from external abuse. But what about

internal abuse — your own queued jobs overwhelming a third-party API?

Laravel ships with a built-in RateLimited  job middleware, but Spatie's laravel-rate-

limited-job-middleware gives you more control with a cleaner API.

Installation

composer require spatie/laravel-rate-limited-job-middleware

The package requires Redis.

Basic usage

Add the middleware to your job's middleware  method:
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use Illuminate\Bus\Queueable;

use Illuminate\Contracts\Queue\ShouldQueue;

use Illuminate\Foundation\Bus\Dispatchable;

use Illuminate\Queue\InteractsWithQueue;

use Illuminate\Queue\SerializesModels;

use Spatie\RateLimitedMiddleware\RateLimited;

class ImportProductsJob implements ShouldQueue

{

    use Dispatchable, InteractsWithQueue, Queueable, SerializesModels;

    public function middleware(): array

    {

        return [new RateLimited()];

    }

    public function handle(): void

    {

        // Import products from external API

    }

}

By default, the middleware allows 5 jobs per second. Jobs that exceed the limit are

released back to the queue and retried after 5 seconds.

Customizing limits

The middleware has a fluent API for configuring exactly how many jobs can run in what

time window:
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public function middleware(): array

{

    return [

        (new RateLimited())

            ->allow(30)

            ->everySeconds(60)

            ->releaseAfterSeconds(90),

    ];

}

This allows 30 jobs in a 60-second window. Jobs that exceed the limit are released

back to the queue and retried after 90 seconds.

Other time helpers include everyMinute() , everyMinutes(5) , and everySecond() .

Keying rate limits

By default, the rate limit is keyed by the job class name. All instances of

ImportProductsJob  share the same limit. If you need different keys — for example, one

limit per external API provider — use the key  method:

public function middleware(): array

{

    return [

        (new RateLimited())

            ->allow(10)

            ->everyMinute()

            ->key('api-provider:' . $this->provider->id),

    ];

}

Now each provider gets its own rate limit of 10 jobs per minute.
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Exponential backoff

When a rate limit is hit, you might want to back off gradually instead of using a fixed

delay:

public function middleware(): array

{

    return [

        (new RateLimited())

            ->allow(5)

            ->everySecond()

            ->releaseAfterBackoff($this->attempts()),

    ];

}

The delay increases exponentially with each attempt: 1 second, 2 seconds, 4 seconds,

8 seconds, and so on. This prevents a thundering herd of jobs all retrying at the same

moment.

Time-based retry windows

When rate limiting jobs, do not use a fixed number of retries. A job might get released

dozens of times before the rate limit clears. Instead, use a time-based retry window:

public function retryUntil(): DateTime

{

    return now()->addHours(24);

}

This tells Laravel to keep retrying the job for up to 24 hours, regardless of how many

times it gets released by the rate limiter.
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Dropping instead of retrying

Sometimes you want to skip a rate-limited job entirely instead of retrying it. A real-

time analytics job that is stale by the time it retries is a good example:

public function middleware(): array

{

    return [

        (new RateLimited())

            ->allow(100)

            ->everyMinute()

            ->dontRelease(),

    ];

}

The dontRelease  method silently drops jobs that exceed the limit instead of putting

them back on the queue.

Organizing rate limiter definitions

When your application has many rate limiters, the AppServiceProvider  boot method

gets crowded. Extract them into a dedicated method or a separate service provider:
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class AppServiceProvider extends ServiceProvider

{

    public function boot(): void

    {

        $this->configureRateLimiting();

    }

    private function configureRateLimiting(): void

    {

        RateLimiter::for('api', function (Request $request): Limit {

            return Limit::perMinute(60)->by($request->user()?->id ?: $request->ip());

        });

        RateLimiter::for('uploads', function (Request $request): Limit {

            return $request->user()?->isPremium()

                ? Limit::perMinute(100)->by($request->user()->id)

                : Limit::perMinute(10)->by($request->user()?->id ?: $request->ip());

        });

        RateLimiter::for('login', function (Request $request): array {

            return [

                Limit::perMinute(5)->by($request->input('email')),

                Limit::perMinute(30)->by($request->ip()),

            ];

        });

    }

}

The rate limiters are still registered in one place, but the boot method stays clean.

Rate limiting is a cross-cutting concern. Define your limits where they are

easy to find, attach them declaratively to routes and jobs, and let the

framework handle the rest. Your controllers and job handlers should never

contain rate limiting logic.
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When to Apply Rate Limiting

Rate limiting is a defensive tool, and like any defensive tool, applying it in the wrong

place creates friction without meaningful protection.

The strongest case for rate limiting is on endpoints where abuse has real

consequences: login forms (brute force), password reset (account enumeration),

payment endpoints (card testing), and any route that triggers expensive work like

sending emails, processing files, or calling external APIs. In these cases, the cost of not

rate limiting is high, and the limit rarely affects legitimate users.

The case weakens on standard CRUD endpoints in an authenticated application. If a

user is already authenticated and authorized, rate limiting their ability to list or update

their own resources adds friction with little security benefit. The authentication layer

already gates access, and the authorization layer already scopes it. Adding a rate limit

on top means a power user working quickly — importing data, bulk editing — hits a

wall that feels arbitrary.

For queued jobs, rate limiting is about being a good neighbor to external services. If

your application dispatches 10,000 jobs that each call the Stripe API, you will get rate-

limited by Stripe regardless. The question is whether you handle that gracefully with

your own limits, or let Stripe reject your requests and rely on retries. Proactive rate

limiting is almost always better — it reduces failed attempts, keeps your retry queues

shallow, and avoids getting your API keys throttled or banned.

Rate limit when:

The endpoint is public or semi-public (login, registration, contact forms, public

APIs)

The action triggers expensive side effects (emails, SMS, external API calls, file

processing)
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Abuse of the endpoint has security implications (brute force, enumeration, card

testing)

Your queued jobs call external services with their own rate limits

Think twice before rate limiting:

Authenticated CRUD endpoints where authorization already gates access

Internal API endpoints consumed only by your own frontend

Read-heavy endpoints where caching would solve the performance concern

better than throttling

Endpoints where legitimate power users regularly hit the limit — the limit is

either too low or the wrong solution

The goal is to protect against abuse without punishing normal usage. If legitimate

users regularly hit your rate limits, the limits need adjusting or the problem needs a

different solution entirely.

Summary

Rate limiting is a defensive tool — apply it where abuse has real consequences

(login, payment, public APIs, external service calls), not on every endpoint. If

legitimate users regularly hit your limits, the limits need adjusting or the problem

needs a different solution.

Rate limiting protects your application from both external abuse (HTTP requests)

and internal abuse (queued jobs overwhelming third-party APIs).

Define named rate limiters in AppServiceProvider  using RateLimiter::for() , then

attach them to routes with the throttle  middleware.

Use ->by()  to scope limits per user, IP, or any other key. Return different limits

based on user type to give premium users higher thresholds.
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Return an array of Limit  objects for layered limits (e.g., per-minute and per-day).

Use unique by  prefixes to keep counters separate.

Laravel returns a 429 Too Many Requests  response automatically. Customize it with

the response  method on the Limit  object.

Use response-based rate limiting with the after  method to only count specific

outcomes — like 404 responses — toward the limit. This prevents enumeration

attacks without punishing legitimate requests.

Switch to throttleWithRedis()  in bootstrap/app.php  for better performance and

accuracy under concurrent load.

RateLimiter::attempt()  works anywhere in your application — not just HTTP

routes. Use it for notifications, emails, or external API calls.

For queued jobs, Spatie's laravel-rate-limited-job-middleware provides a fluent

API with allow() , everySeconds() , and releaseAfterSeconds()  for fine-grained

control.

Use releaseAfterBackoff()  for exponential delays instead of fixed retry intervals.

Use dontRelease()  to silently drop stale jobs that would be irrelevant by the time

they retry.

Always use time-based retry windows ( retryUntil ) instead of fixed retry counts

for rate-limited jobs, since a job may be released many times before the limit

clears.

Keep rate limiter definitions organized — extract them into a dedicated method

when your AppServiceProvider  grows.
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Test Your Understanding

Think you've mastered this chapter? Take the quiz and find out.

http://mayahi.test/quiz/book/clean-code-in-laravel/rate-limiting
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Chapter 16

Authorization
Write Clean

A user is logged in. That does not mean they can do whatever they want.

Authentication answers "who are you?" Authorization answers "what are you allowed

to do?" Laravel provides two built-in mechanisms for authorization — Gates and

Policies — and Spatie's laravel-permission  package adds a role-and-permission system

on top. Together, they give you a clean, testable way to control access at every layer

of your application.

The Problem With Inline Authorization

Authorization logic often starts in controllers as quick if  checks:

public function update(Request $request, Post $post): RedirectResponse

{

    if ($request->user()->id !== $post->user_id) {

        abort(403);

    }

    if ($request->user()->role !== 'editor' && $request->user()->role !== 'admin') {

        abort(403);

    }

    // Update the post...

}
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This works for a single endpoint. But authorization rules multiply fast. The same

ownership check appears in update , destroy , and show . The role check appears in a

dozen controllers. When the rules change — editors can no longer delete posts, or a

new "moderator" role is introduced — you are hunting through controllers to find

every if  statement.

Laravel's authorization features give this logic a proper home.

Gates

A Gate is a closure that determines whether a user can perform a given action. Define

Gates in the boot  method of your AppServiceProvider :

use App\Models\Post;

use App\Models\User;

use Illuminate\Support\Facades\Gate;

public function boot(): void

{

    Gate::define('update-post', function (User $user, Post $post): bool {

        return $user->id === $post->user_id;

    });

}

Then check the Gate anywhere in your application:

// In a controller

if (Gate::denies('update-post', $post)) {

    abort(403);

}

// Or let Laravel throw the exception for you

Gate::authorize('update-post', $post);
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Gate::authorize()  throws an AuthorizationException  if the check fails, which Laravel

automatically converts to a 403 response. This is cleaner than manual abort(403)

calls.

Gate Responses

Gates can return more than booleans. Return a Response  to include an error message:

use Illuminate\Auth\Access\Response;

Gate::define('edit-settings', function (User $user): Response {

    return $user->isAdmin()

        ? Response::allow()

        : Response::deny('You must be an administrator.');

});

Use Gate::inspect()  to access the full response:

$response = Gate::inspect('edit-settings');

if ($response->denied()) {

    echo $response->message(); // "You must be an administrator."

}

Intercepting Gate Checks

Use Gate::before()  to grant all abilities to specific users — typically administrators:

Gate::before(function (User $user, string $ability): ?bool {

    if ($user->isAdministrator()) {

        return true;

    }

    return null; // Fall through to the specific gate

});
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Returning null  from before  lets the specific Gate or Policy handle the check.

Returning true  or false  short-circuits everything.

Policies

A Policy is a class that groups authorization logic around a specific model. If Gates are

like closures, Policies are like controllers — they organize related checks into a single,

focused class.

Creating a Policy

php artisan make:policy PostPolicy --model=Post

This generates a class in app/Policies/  with methods for viewAny , view , create ,

update , delete , restore , and forceDelete  — covering the authorization checks you

need for resource controller operations.
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namespace App\Policies;

use App\Models\Post;

use App\Models\User;

class PostPolicy

{

    public function update(User $user, Post $post): bool

    {

        return $user->id === $post->user_id;

    }

    public function delete(User $user, Post $post): bool

    {

        return $user->id === $post->user_id;

    }

    public function create(User $user): bool

    {

        return $user->hasVerifiedEmail();

    }

}

Policy Discovery

Laravel automatically discovers Policies by convention: Post  model maps to

PostPolicy , Order  maps to OrderPolicy . Place your Policies in app/Policies/  and

Laravel finds them without any registration.

If you need explicit registration, use the UsePolicy  attribute on the model:
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use App\Policies\OrderPolicy;

use Illuminate\Database\Eloquent\Attributes\UsePolicy;

#[UsePolicy(OrderPolicy::class)]

class Order extends Model

{

    // ...

}

Policy Responses

Like Gates, Policy methods can return Response  objects for detailed feedback:

use Illuminate\Auth\Access\Response;

public function update(User $user, Post $post): Response

{

    return $user->id === $post->user_id

        ? Response::allow()

        : Response::deny('You do not own this post.');

}

To hide the existence of a resource entirely, return a 404 instead of 403:

public function view(User $user, Post $post): Response

{

    return $user->id === $post->user_id

        ? Response::allow()

        : Response::denyAsNotFound();

}

Policy Filters

The before  method on a Policy works exactly like Gate::before()  — it runs before any

other method and can short-circuit the check:
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public function before(User $user, string $ability): ?bool

{

    if ($user->isAdministrator()) {

        return true;

    }

    return null;

}

Gates vs. Policies: When to Use Which

Gates and Policies are not competing tools — they solve different problems. The

confusion is understandable because both answer "can this user do this thing?" But

they differ in scope, structure, and where they shine.

A Gate is a standalone closure. It lives in your AppServiceProvider  and checks whether

a user can perform a general action — one that is not necessarily tied to a specific

Eloquent model. "Can this user access the admin dashboard?" "Can this user export

reports?" "Can this user send invitations?" These are Gate territory.

A Policy is a class organized around a specific model. It groups all authorization logic

for that model — viewing, creating, updating, deleting — into one place. "Can this user

update this post?" "Can this user delete this order?" These are Policy territory.

A Gate is a closure defined in AppServiceProvider . It is action-centric — standalone

operations like dashboard access, feature flags, or admin overrides. Gates must be

defined manually and work best for a handful of checks.

A Policy is a dedicated class in app/Policies/ . It is model-centric — CRUD on a specific

model like ownership checks or resource access. Policies are auto-discovered by

naming convention and scale to unlimited models, one class each.
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Use Policies as Your Default

For any authorization tied to an Eloquent model, use a Policy. Policies are auto-

discovered, testable, and scale cleanly — one class per model, each method maps to a

controller action. They integrate deeply with Laravel's conventions: Gate::authorize() ,

the can  middleware, @can  Blade directives, and Form Request authorize()  methods

all resolve Policies automatically.

Use Gates for Everything Else

Gates are best for checks that do not involve a specific model instance:

// Gates work well when no model is involved

Gate::define('access-admin', fn (User $user): bool => $user->isAdmin());

Gate::define('view-analytics', fn (User $user): bool => $user->can('view analytics'));

Gate::define('send-invitations'

, fn (User $user): bool => $user->team->hasInvitesRemaining());

Do Not Use Gates for Everything

A common mistake is using Gates as the sole authorization mechanism. One file with

dozens of Gate definitions becomes unmanageable fast. If you find yourself defining

Gates like update-post , delete-post , view-post , and create-post , those belong in a

PostPolicy  — not in four separate closures in your service provider.

Use Both Together

Most applications use both. Gates handle the handful of non-model checks. Policies

handle the rest. Gate::before()  can provide a global admin override that applies to all

Gates and all Policies:
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// AppServiceProvider — covers Gates AND Policies

Gate::before(function (User $user): ?bool {

    if ($user->isSuperAdmin()) {

        return true;

    }

    return null;

});

// Gate for non-model action

Gate::define('access-admin', fn (User $user): bool => $user->isAdmin());

// Policies handle model-specific checks automatically

// PostPolicy, OrderPolicy, UserPolicy — auto-discovered

Authorizing Actions

Laravel provides multiple ways to check Policies. Use whichever fits the context.

In Controllers

The Gate::authorize()  method is the cleanest approach — it throws an exception if the

check fails, so your controller stays focused on the happy path:

class PostController extends Controller

{

    public function update(UpdatePostRequest $request, Post $post): RedirectResponse

    {

        Gate::authorize('update', $post);

        $post->update($request->validated());

        return redirect()->route('posts.show', $post);

    }

}
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For create  actions that do not have a model instance, pass the class name:

public function store(StorePostRequest $request): RedirectResponse

{

    Gate::authorize('create', Post::class);

    // Create the post...

}

You can also use the can  and cannot  methods on the User model:

if ($request->user()->cannot('update', $post)) {

    abort(403);

}

Via Middleware

Authorize before the request reaches your controller using the can  middleware:

Route::put('/posts/{post}', [PostController::class, 'update'])

    ->can('update', 'post');

Route::post('/posts', [PostController::class, 'store'])

    ->can('create', Post::class);

In Blade Templates

Use @can  and @cannot  directives to conditionally render UI elements:

313 / 570 mayahi.net



@can('update', $post)

    <a href="{{ route('posts.edit', $post) }}">Edit</a>

@endcan

@can('create', App\Models\Post::class)

    <a href="{{ route('posts.create') }}">New Post</a>

@endcan

@canany(['update', 'delete'], $post)

    <div class="actions">

        <!-- Show action buttons -->

    </div>

@endcanany

In Form Requests

Form Requests have a built-in authorize()  method for simple checks:

class UpdatePostRequest extends FormRequest

{

    public function authorize(): bool

    {

        return $this->user()->can('update', $this->route('post'));

    }

    public function rules(): array

    {

        return [

            'title' => ['required', 'string', 'max:255'],

            'body' => ['required', 'string'],

        ];

    }

}
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With Inertia.js

Share authorization data with your frontend through the HandleInertiaRequests

middleware:

public function share(Request $request): array

{

    return [

        ...parent::share($request),

        'auth' => [

            'user' => $request->user(),

            'can' => [

                'create_post' => $request->user()?->can('create', Post::class),

                'manage_users' => $request->user()?->can('viewAny', User::class),

            ],

        ],

    ];

}

Now your Vue or React components can check $page.props.auth.can.create_post  to

show or hide UI elements. Always enforce authorization on the server — frontend

checks are for UX, not security.

Roles and Permissions

Gates and Policies let you define authorization rules in code. But what happens when

the rules need to change without a deployment? A client says "editors should now be

able to publish posts." With hardcoded checks, that is a code change, a PR, and a

deploy. With a role-and-permission system, it is a database update.

A permission is a single, granular ability — create posts , edit posts , delete posts ,

publish posts . It describes one thing a user can do. Permissions are the atoms of your

authorization system.
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A role is a named group of permissions — writer , editor , admin . It is a convenience

for assigning multiple permissions at once. A writer can create posts  and edit posts .

An editor can do everything a writer can, plus delete posts  and publish posts . An

admin can do everything.

The key insight: your application should check permissions, not roles. Roles are an

organizational shortcut for humans. Permissions are what the code cares about. This

means you can change what an "editor" can do by updating the role's permissions —

without touching a single line of application code.

Laravel does not ship with a role-and-permission system, but spatie/laravel-

permission  is the de facto standard. It stores roles and permissions in the database,

integrates with Laravel's Gate system, and provides middleware, Blade directives, and

Eloquent scopes out of the box.

Installation

composer require spatie/laravel-permission

Publish the migration and config:

php artisan vendor:publish --provider="Spatie\Permission\PermissionServiceProvider"

php artisan migrate

Add the HasRoles  trait to your User model:

use Spatie\Permission\Traits\HasRoles;

class User extends Authenticatable

{

    use HasRoles;

}
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Creating Roles and Permissions

Roles and permissions are Eloquent models. Create them in a seeder so they are

consistent across environments:

use Spatie\Permission\Models\Role;

use Spatie\Permission\Models\Permission;

class RoleAndPermissionSeeder extends Seeder

{

    public function run(): void

    {

        // Reset cached roles and permissions

        app()[\Spatie\Permission\PermissionRegistrar::class]->forgetCachedPermissions();

        // Create permissions

        Permission::create(['name' => 'create posts']);

        Permission::create(['name' => 'edit posts']);

        Permission::create(['name' => 'delete posts']);

        Permission::create(['name' => 'publish posts']);

        Permission::create(['name' => 'manage users']);

        // Create roles and assign permissions

        Role::create(['name' => 'writer'])

            ->givePermissionTo(['create posts', 'edit posts']);

        Role::create(['name' => 'editor'])

            ->givePermissionTo(['create posts', 'edit posts', 'delete posts', 

'publish posts']);

        Role::create(['name' => 'admin'])

            ->givePermissionTo(Permission::all());

    }

}
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Assigning Roles to Users

$user->assignRole('writer');

$user->assignRole('writer', 'editor');  // Multiple roles

$user->removeRole('writer');

$user->syncRoles(['editor']);           // Replace all roles

Checking Permissions, Not Roles

This is the most important rule when working with Spatie Permission: always check

permissions, not roles. Roles are an organizational tool for grouping permissions. Your

application logic should not care whether someone is an "editor" or an "admin" — it

should care whether they can edit posts .

// Before: checking roles in business logic

if ($user->hasRole('admin')) {

    // Delete the post...

}

// After: checking permissions

if ($user->can('delete posts')) {

    // Delete the post...

}

Why does this matter? Because roles change. Today "editors" cannot delete posts.

Tomorrow the business decides they can. If you checked hasRole('admin') , you need

to find and update every check. If you checked can('delete posts') , you add the

permission to the editor role in one place and every check updates automatically.

The can()  method works with Laravel's Gate system, so Spatie permissions integrate

seamlessly with @can  Blade directives, Gate::authorize() , Form Request authorize()

methods, and the can  middleware.
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Spatie Middleware

Spatie provides three middleware classes for route-level authorization. Register them

in bootstrap/app.php :

use Illuminate\Foundation\Configuration\Middleware;

->withMiddleware(function (Middleware $middleware): void {

    $middleware->alias([

        'role' => \Spatie\Permission\Middleware\RoleMiddleware::class,

        'permission' => \Spatie\Permission\Middleware\PermissionMiddleware::class,

        'role_or_permission'

 => \Spatie\Permission\Middleware\RoleOrPermissionMiddleware::class,

    ]);

})

Use them on routes:

// Permission-based (preferred)

Route::middleware('permission:publish posts')->group(function (): void {

    Route::post('/posts/{post}/publish', [PublishPostController::class, '__invoke']);

});

// Multiple permissions with OR logic

Route::middleware('permission:edit posts|delete posts')->group(function (): void {

    // User needs at least one of these permissions

});

// Role-based (use sparingly)

Route::middleware('role:admin')->group(function (): void {

    Route::get('/admin/dashboard', [AdminDashboardController::class, 'index']);

});

Prefer the permission  middleware over role  in most cases. The role  middleware is

useful for top-level route groups like an admin panel where access is inherently role-

based.
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Querying Users by Role or Permission

Spatie provides query scopes for finding users with specific roles or permissions:

// All users with the 'editor' role

$editors = User::role('editor')->get();

// All users who can publish posts (via any role)

$publishers = User::permission('publish posts')->get();

// Users without a specific role

$nonAdmins = User::withoutRole('admin')->get();

Combining Policies with Spatie Permissions

Policies and Spatie permissions are not competing patterns — they complement each

other. Policies define the authorization logic. Spatie permissions provide the data that

the logic checks against.
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class PostPolicy

{

    public function update(User $user, Post $post): bool

    {

        // Ownership check OR permission check

        return $user->id === $post->user_id

            || $user->can('edit posts');

    }

    public function delete(User $user, Post $post): bool

    {

        return $user->id === $post->user_id

            || $user->can('delete posts');

    }

    public function publish(User $user, Post $post): bool

    {

        return $user->can('publish posts');

    }

}

The Policy handles model-specific logic (ownership checks, status checks). Spatie

permissions handle role-based access. The two work together through Laravel's Gate

system.

API Authentication With Sanctum

Authorization answers "what are you allowed to do?" But before you can authorize,

you need to authenticate — "who are you?" For web applications, Laravel handles this

with session cookies. For APIs, mobile apps, and SPAs, you need something else. That

is where Sanctum comes in.

Sanctum provides two distinct authentication mechanisms:
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API token authentication — for third-party integrations, mobile apps, and any

client that needs a Bearer token

SPA authentication — for first-party single-page applications using cookie-

based session auth

You do not need both. Pick whichever fits your use case — or use both if your

application serves multiple types of consumers.

Installation

php artisan install:api

This publishes the Sanctum configuration, creates the personal_access_tokens

migration, and sets up routes/api.php . Run the migration:

php artisan migrate

API Token Authentication

Add the HasApiTokens  trait to your User model:

use Laravel\Sanctum\HasApiTokens;

class User extends Authenticatable

{

    use HasApiTokens, HasFactory, Notifiable;

}

Issue tokens using the createToken  method. The plain-text token is only available at

creation time — store it securely on the client:
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Route::post('/tokens/create', function (Request $request): JsonResponse {

    $request->validate([

        'name' => ['required', 'string'],

    ]);

    $token = $request->user()->createToken($request->name);

    return response()->json([

        'token' => $token->plainTextToken,

    ]);

});

Clients include the token in the Authorization  header:

Authorization: Bearer 1|abc123...

Token Abilities

Tokens can be scoped to specific abilities — similar to OAuth scopes but without the

complexity. This is where Sanctum and authorization intersect. A token should only

grant the abilities the consumer actually needs:

// A read-only integration token

$token = $user->createToken('reporting-dashboard', [

    'orders:read',

    'products:read',

]);

// A full-access token for a trusted service

$token = $user->createToken('inventory-sync', [

    'products:read',

    'products:write',

    'stock:update',

]);
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Check abilities in your controllers or Policies using tokenCan :

public function update(Request $request, Product $product): JsonResponse

{

    if ($request->user()->tokenCant('products:write')) {

        abort(403, 'Token does not have write access.');

    }

    $product->update($request->validated());

    return new ProductResource($product);

}

For first-party SPA requests authenticated via cookies, tokenCan  always returns true

— because the user is not using a scoped token, they are the user. Your Policies

handle the actual permission checks.

Combining Token Abilities With Policies

Token abilities and Policies solve different problems. Abilities restrict what the token

can do. Policies restrict what the user can do. Use both:

class ProductPolicy

{

    public function update(User $user, Product $product): bool

    {

        // First: does the user have permission?

        if (! $user->can('edit products')) {

            return false;

        }

        // Second: does the token allow this action?

        return $user->tokenCan('products:write');

    }

}
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This way, even if a token has products:write , the user still needs the edit products

permission. Defense in depth.

Protecting Routes

Attach the sanctum  guard to routes that require authentication:

// routes/api.php

Route::middleware('auth:sanctum')->group(function (): void {

    Route::get('/user', function (Request $request): JsonResponse {

        return response()->json($request->user());

    });

    Route::apiResource('orders', OrderController::class);

});

The sanctum  guard is smart — it checks for a session cookie first (SPA auth), then falls

back to a Bearer token (API auth). This means the same routes work for both first-

party SPAs and third-party integrations.

SPA Authentication

For first-party SPAs, Sanctum uses cookie-based session authentication instead of

tokens. This gives you CSRF protection and avoids storing tokens in JavaScript — a

significant security advantage.

Enable stateful authentication in bootstrap/app.php :

->withMiddleware(function (Middleware $middleware): void {

    $middleware->statefulApi();

})

Your SPA must first request a CSRF cookie, then authenticate:
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// 1. Initialize CSRF protection

await axios.get('/sanctum/csrf-cookie');

// 2. Log in using session-based auth

await axios.post('/login', {

    email: 'user@example.com',

    password: 'password',

});

// 3. Now all subsequent requests are authenticated via cookies

const response = await axios.get('/api/user');

No tokens to store, no Authorization  headers to manage. The browser handles cookies

automatically.

Your SPA and API must share the same top-level domain. They can be on

different subdomains (e.g., app.example.com  and api.example.com ), but not

entirely different domains.

Mobile Application Authentication

Mobile apps use token-based auth. Create a login endpoint that exchanges credentials

for a token:
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use Illuminate\Support\Facades\Hash;

use Illuminate\Validation\ValidationException;

Route::post('/sanctum/token', function (Request $request): string {

    $request->validate([

        'email' => ['required', 'email'],

        'password' => ['required'],

        'device_name' => ['required'],

    ]);

    $user = User::where('email', $request->email)->first();

    if (! $user || ! Hash::check($request->password, $user->password)) {

        throw ValidationException::withMessages([

            'email' => ['The provided credentials are incorrect.'],

        ]);

    }

    return $user->createToken($request->device_name)->plainTextToken;

});

Token Expiration and Revocation

By default, Sanctum tokens never expire. You can set a global expiration in

config/sanctum.php :

'expiration' => 525600, // Minutes (1 year)

Or set per-token expiration:

$token = $user->createToken(

    'short-lived-token',

    ['*'],

    now()->addWeek(),

);
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Revoke tokens when they are no longer needed:

// Revoke all tokens for the user

$user->tokens()->delete();

// Revoke the current token (e.g., on logout)

$request->user()->currentAccessToken()->delete();

// Revoke a specific token

$user->tokens()->where('id', $tokenId)->delete();

Prune expired tokens with a scheduled command:

use Illuminate\Support\Facades\Schedule;

Schedule::command('sanctum:prune-expired --hours=24')->daily();

Sanctum vs. Passport

Sanctum is not a stripped-down Passport. They serve different needs:

Sanctum is for first-party SPAs, mobile apps, and simple APIs. It uses API tokens and

cookie-based sessions, requires minimal setup (one migration, one trait), and scopes

tokens with simple string abilities. Choose it when you control both the client and the

API.

Passport is for third-party OAuth2 integrations. It provides full OAuth2 with

authorization codes and client credentials, requires significant setup (encryption keys,

OAuth clients, grant types), and uses full OAuth2 scopes. Choose it when external

developers need to authorize against your API.

If you are building an API consumed by your own frontend or mobile app, use

Sanctum. If you are building an OAuth2 provider (like GitHub or Google), use Passport.
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Testing Authorization

Because Policies are plain PHP classes, they are straightforward to test:

it('allows the post owner to update', function (): void {

    $user = User::factory()->create();

    $post = Post::factory()->create(['user_id' => $user->id]);

    expect($user->can('update', $post))->toBeTrue();

});

it('denies non-owners from updating', function (): void {

    $user = User::factory()->create();

    $post = Post::factory()->create(); // Different user

    expect($user->can('update', $post))->toBeFalse();

});

it('allows editors to delete any post', function (): void {

    $editor = User::factory()->create();

    $editor->assignRole('editor');

    $post = Post::factory()->create(); // Not the editor's post

    expect($editor->can('delete', $post))->toBeTrue();

});

For HTTP tests, assert the correct status codes:
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it('returns 403 when unauthorized', function (): void {

    $user = User::factory()->create();

    $post = Post::factory()->create(); // Not the user's post

    $this->actingAs($user)

        ->put(route('posts.update', $post), ['title' => 'New Title'])

        ->assertForbidden();

});

it('allows the owner to update', function (): void {

    $user = User::factory()->create();

    $post = Post::factory()->create(['user_id' => $user->id]);

    $this->actingAs($user)

        ->put(route('posts.update', $post), ['title' => 'New Title'])

        ->assertRedirect();

});

For Sanctum API tests, use actingAs  with a token and its abilities:
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