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From BEAM Fundamentals to
Production-Ready Systems

This book takes you from foundational Elixir concepts through advanced
Phoenix development, teaching you not just how to build web applications but
why the tools work the way they do. You will learn concurrency patterns, fault
tolerance, database design, real-time features with LiveView and Channels,
security best practices, testing strategies, and production deployment, all
grounded in complete, code examples that accumulate into realistic systems.
Whether you are new to functional programming or an experienced developer
seeking robust web architecture, this guide gives you the knowledge to build
applications that scale gracefully and survive failure.



Introduction: Why Elixir, Why Phoenix

A production web application crashes. The database connection pool exhausts
under traffic. A background job hangs and blocks worker threads. A memory
leak slowly consumes resources until the server becomes unresponsive. In
most ecosystems, these are operational nightmares requiring complex infras-
tructure, aggressive monitoring, and teams of engineers to manage.

In Elixir and Phoenix, many of these problems disappear at the architectural
level. Not because they are ignored, but because the language and runtime are
designed around them from the start.

This is not marketing copy. It is the practical consequence of building on the
BEAM virtual machine, the same runtime that has powered telecom systems
carrying billions of calls for decades. When WhatsApp migrated to Elixir with
approximately 400 million users, they went from dozens of servers running
in Ruby to a handful of Elixir nodes handling the entire load [1]. That kind of
efficiency is not accidental.

The Problems Modern Web Applications Face

Web development has become harder, not easier, despite decades of tooling
improvements. Several pressures compound:

Concurrency. Users expect instant responses across millions of simul-
taneous connections. Traditional thread-per-request or event-loop models
either consume too many resources per connection or struggle with blocking
operations. Scaling horizontally helps but adds operational complexity and
cost.

Fault tolerance. Distributed systems fail constantly. Network partitions
occur, dependencies time out, memory fills up, bugs surface in production
under load. The question is not whether your system will encounter failure
but how quickly it recovers without manual intervention.

Developer velocity. Teams need to ship features rapidly while maintaining
code quality. Complex build pipelines, verbose boilerplate, and fragile abstrac-
tions slow development and increase the likelihood of introducing defects.
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Real-time expectations. Users no longer accept static pages that require
manual refresh. Chat, notifications, live updates, collaborative editing; these
are baseline requirements for many applications, not premium features.

Each of these problems has partial solutions in most ecosystems. The
distinctive value of Elixir and Phoenix lies in addressing all four simultaneously
through a coherent design philosophy rather than patching individual weak-
nesses.

What Makes This Stack Different

Elixir is a functional programming language that runs on the BEAM virtual ma-
chine, originally developed for Erlang. Phoenix is a full-stack web framework
written in Elixir. The combination offers several distinctive characteristics:

Massive concurrency through lightweight processes. A BEAM process is
not an operating system thread. It is a user-space scheduler managed by the
runtime, typically consuming around 2 kilobytes of memory when idle. You can
run millions of concurrent processes on a single machine without exhausting
resources. Each HTTP request, WebSocket connection, or background job runs
in its own isolated process. When one crashes, it does not take down the entire
application.

Fault tolerance through supervision trees. Instead of writing defensive
code to handle every possible error condition, Elixir encourages a “let it crash”
philosophy. You write clean code for the happy path and rely on supervisors to
detect failures and restart processes in a known good state. This dramatically
reduces code complexity while increasing reliability. The pattern scales:
supervisors supervise other supervisors, forming trees that isolate failures at
multiple levels.

Functional programming with practical ergonomics. Elixir uses
immutable data structures and pure functions as defaults, which eliminates
entire categories of bugs related to shared mutable state. Pattern matching
provides concise, readable control flow. Yet the language remains accessible to
developers coming from imperative backgrounds through familiar constructs
like modules, functions, and macros that behave predictably.

Built-in real-time capabilities. Phoenix LiveView enables rich, interactive
user interfaces rendered entirely server-side with no client-side JavaScript
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framework required. Phoenix Channels provide WebSocket-based communi-
cation for custom real-time features. Both share the same underlying process
model and integrate seamlessly with the rest of the framework.

A mature ecosystem. Phoenix ships with Ecto (database integration),
Phoenix. HTML (templating), LiveView (interactive Uls), PubSub (distributed
messaging), and more as first-class components. The Hex package manager
provides access to thousands of well-maintained libraries for authentication,
background jobs, API clients, testing, deployment, and virtually every common
requirement.

Who This Book Is For

This book assumes you have programming experience in at least one language
and understand basic concepts like HTTP requests, databases, and version
control. You do not need prior functional programming experience or famil-
iarity with Elixir. If you have built web applications with Rails, Django, Laravel,
Spring Boot, or similar frameworks, you will find many familiar patterns along-
side new approaches that solve problems those ecosystems handle differently.

The book is also useful for developers who know Elixir but want a systematic
treatment of Phoenix architecture and production concerns. Many resources
cover individual features in isolation. This book connects them into a coherent
whole.

How This Book Is Structured

The chapters progress from foundations to mastery, each building on concepts
introduced earlier:

Chapters 1 through 2 establish the Elixir language and OTP patterns that
underpin everything else. You cannot write good Phoenix code without under-
standing processes, supervision trees, and immutability. These chapters focus
specifically on concepts relevant to web development rather than providing an
exhaustive language tour.

Chapter 3 introduces Phoenix itself: installation, project structure, con-
figuration, and the request lifecycle. You will build your first application and
explore every directory and file in detail.
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Chapters 4 through 7 cover the core stack for traditional web applications:
routing, controllers, plugs, templates, components, and Ecto for database
operations. These chapters teach you to build complete CRUD applications
with proper validation, associations, and query optimization.

Chapter 8 addresses authentication, authorization, sessions, and security,
topics that are critical in production but often treated superficially in tutorials.

Chapter 9 covers API development with JSON responses, RESTful design
patterns, versioning strategies, and error handling conventions.

Chapters 10 through 12 focus on Phoenix’s real-time capabilities: Live-
View for interactive server-rendered interfaces, advanced LiveView patterns
including uploads and components, and Channels with PubSub for custom
WebSocket features.

Chapter 13 covers background job processing with Oban, scheduled tasks,
and integrating long-running operations into your application architecture.

Chapters 14 through 16 address production concerns: configuration man-
agement and secrets, comprehensive testing strategies across unit integration
and system levels, and debugging logging observability and monitoring.

Chapter 17 focuses on performance optimization: profiling, caching strate-
gies, database tuning, connection pooling, load testing, and horizontal scaling.

Chapter 18 covers deployment end to end: Mix releases, Docker con-
tainerization, CI/CD pipelines, zero-downtime deployments, and production
hardening.

Chapter 19 synthesizes everything into architectural guidance for main-
taining large Phoenix applications over time, including context boundaries,
domain-driven design patterns, code organization at scale, and systematic
decision-making.

Conventions Used in This Book

Code examples use modern Elixir and Phoenix conventions consistent with
Phoenix 1.8 and Elixir 1.20. They are designed to be complete and runnable
rather than illustrative fragments. When a feature requires multiple files
(routes, controllers, schemas, migrations, configuration), all necessary code
is provided so you can reproduce it without filling gaps.
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Many examples reference a hypothetical task management application
called Taskflow. This provides continuity across chapters while keeping each
example focused on the concept being demonstrated. You do not need to
implement every example in sequence, but doing so will give you a realistic
application that exercises most of Phoenix’s capabilities.

File paths are shown relative to the project root. Commands assume you
are running them from within the project directory unless noted otherwise.

What Comes Next

Chapter 1 begins with the BEAM virtual machine and why its design choices
matter for web development, then moves through Elixir syntax and patterns
that you will use constantly in Phoenix code. If you already know Elixir well,
you may skim or skip that chapter and start at Chapter 3. But if you want to
understand why Phoenix behaves the way it does (why processes are cheap,
why crashes are not failures, why state is managed differently than in most
web frameworks), the foundation in Chapters 1 and 2 is essential.



Chapter 1: Elixir Fundamentals for
Web Development

Before writing Phoenix code, you need to understand the language it is built on.
This chapter covers the Elixir concepts that matter most for web development,
explained in terms you can apply immediately rather than as abstract computer
science.

The BEAM Virtual Machine and Why It Matters

Elixir runs on the BEAM virtual machine, originally developed at Ericsson in the
1980s for telecom switching systems. Those systems had demands that were
extreme even then: handle millions of concurrent calls, operate continuously
for years without restarting, and recover automatically from any failure without
losing data. The BEAM was designed specifically for those requirements.

Understanding the BEAM is not academic exercise. Its design decisions
explain why Phoenix applications behave differently from Rails, Django, or
Node.js applications, and why they excel in certain scenarios.

Processes are cheap. In most languages, concurrency means threads or
goroutines that map relatively closely to operating system resources. A single
thread typically requires 1 megabyte of stack space. On a server with 8
gigabytes of RAM, you can run approximately 8000 threads before exhausting
memory. The BEAM uses user-space processes that are scheduled by the
runtime itself, not the operating system. Each process starts at roughly 2
kilobytes and grows only as needed. You can comfortably run millions of
concurrent processes on a single machine.

In Phoenix, each HTTP request handler runs in its own process. Each
LiveView session is a process. Each WebSocket channel connection is a
process. When one crashes, it leaves no trace on the others. This isolation
is fundamental to fault tolerance.

Scheduling is work-stealing and preemptive. The BEAM scheduler dis-
tributes processes across available CPU cores using a work-stealing algorithm.
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If one core has more work than another, idle cores steal tasks from busy ones.
Processes are also preemptively scheduled; the runtime can interrupt any
process at bytecode boundaries to ensure no single computation monopolizes
a core. This means a slow or stuck request handler cannot block other requests
on the same server.

Garbage collection is per-process. Each BEAM process has its own heap
and runs its own garbage collector. When a process needs memory cleanup,
only that process pauses. Other processes continue running normally. Com-
bined with small initial memory footprints, this makes latency predictable even
under heavy load.

Distribution is built in. BEAM nodes can communicate directly across a
network using Erlang’s distributed protocol. A message sent to a process on
another node looks identical to a message sent locally. Phoenix leverages this
for features like PubSub, which broadcasts events across multiple application
instances without external infrastructure.

You do not need to manage any of this complexity manually. The BEAM
handles scheduling, garbage collection, and inter-node communication auto-
matically. But knowing it exists explains why Phoenix code that looks simple
can handle production loads that would overwhelm more conventional stacks.

Immutability, Pattern Matching, and Data Flow

Elixir is a functional language with immutability as the default. Variables cannot
be reassigned once bound:

X = 10
20 # This raises a CompileError: "the variable x is undefined"

X
1l

This is not a limitation but a design choice that eliminates entire categories
of bugs. In mutable languages, you must track when and where variables
change to understand program behavior. With immutability, a value is what
it was at the moment you bound it, forever. This makes reasoning about code
significantly easier, especially in concurrent systems where multiple threads
might read and write shared state.

For web development, immutability has practical consequences:
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* Request data never changes unexpectedly between middleware steps

 Database structs can be passed around without defensive copying

* Concurrent processes cannot corrupt each other’s data through shared
references

When you need to “modify” a value, you create a new one:

name = "alice"
greeting = "Hello, #{name}!" # Creates a new string; name 1s unchanged

Pattern matching. Elixir's = operator is not assignment in the traditional
sense. Itis pattern matching that succeeds when both sides can be made equal:

x = 10 # x matches 10, so x becomes 10

{a, b} = {1, 2} # a matches 1, b matches 2

[name, age] = ["alice", 30]

%{id: id, name: name} = %{id: 1, name: "bob", email: "bob@example.com"}
# id is 1, name is "bob" : extra keys are ignored

Pattern matching becomes powerful when used in function definitions:

defmodule Status do
def message(:ok), do: "Success"
def message(:error), do: "Something went wrong"
def message(:pending), do: "Still processing"
end

Status.message(:0k) # Returns "Success"
Status.message(:error) # Returns "Something went wrong"

Each function clause is tried in order. The first one whose pattern matches
the arguments executes. This replaces verbose if-else chains with declarative,
readable code. Phoenix uses pattern matching extensively in routing, con-
trollers, and LiveView event handling.

Data flow. In Elixir, data flows through functions rather than being mutated
in place. The pipe operator |> makes this flow explicit by passing the left side
as the first argument to the right side:
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# Without piping
result = Enum.map([1, 2, 31, fn x -> x * 2 end)
|> Enum.filter(fn x -> x > 3 end)

# With piping (equivalent and more readable)
result = [1, 2, 3]

|> Enum.map(fn x -> x * 2 end)

|> Enum.filter(fn x -> x > 3 end)

10

The pipe operator appears constantly in Phoenix code, especially in plugs,
controllers, and changesets. It makes the transformation sequence obvious:
input flows through a series of functions, each producing output for the next.

Functions as First-Class Citizens

Functions in Elixir are values that can be assigned to variables, passed as
arguments, returned from other functions, and stored in data structures. This
capability is essential for Phoenix’s plug system, callback mechanisms, and

© 00 N O U A W N =
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higher-order abstractions.

Named functions live inside modules:

defmodule Math do
def add(a, b) do
a+b
end

def subtract(a, b) do

a-»b
end
end
Math.add (5, 3) # Returns 8

Math.subtract(5, 3) # Returns 2

Anonymous functions are created with fn and end:
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add = fn a, b -> a + b end
add. (5, 3) # Note the dot before parentheses: returns 8

# Common in enumerables
[1, 2, 3] |> Enum.map(fn x -> x * 2 end)
[1, 2, 31 |> Enum.map (&( * 2)) # Capture syntax shorthand

The capture syntax &(&1 * 2) is equivalent to fn x -> x * 2 end but
more concise. &1 refers to the first argument, &2 to the second, and so on.
You will see this pattern throughout Phoenix code.

Functions can have multiple clauses with different arities (argument
counts):

defmodule ListHelper do

def length([]), do: 0O

def length([ head | taill), do: 1 + length(tail)
end

The first clause matches an empty list. The second matches any non-empty
list by destructuring it into head and tail, then recursing. This recursive pattern
replaces loops in Elixir.

Modules, Structs, and Protocols

Modules are the primary way to organize code in Elixir. Every named function
lives inside a module:

defmodule Taskflow.Tasks do
@moduledoc """
Context for managing tasks in the application.

def list tasks do
# Implementation here

(1

end

def create task(attrs) do
# Implementation here
{:0k, %{id: 1, title: attrs["title"]}}
end
end
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The @moduledoc attribute provides documentation that tools can extract.
Phoenix organizes business logic into context modules like this one, each
representing a bounded area of functionality (Tasks, Accounts, Payments, etc.).
This pattern is central to Phoenix architecture and will appear throughout the
book.

Modules also define attributes that act as compile-time constants:

defmodule Config do
@max_retries 3
@timeout 5000

def max retries, do: @max retries
end

Structs are maps with a fixed schema and module identity. They provide
type safety for data structures that would otherwise be plain maps:

defmodule Taskflow.Task do
defstruct id: nil, title: "", description: "", done: false, inserted at: nil

def new(attrs) do
% MODULE__ {
title: attrs["title"] || "",
description: attrs["description"] || "",
done: false

}
end
end

task = Taskflow.Task.new(%s{"title" => "Write tests"})
# Returns %Taskflow.Task{id: nil, title: "Write tests", description: "", done:
— false, inserted at: nil}

Ecto schemas, which represent database tables, are built on structs. Every
record you retrieve from the database is a struct with a known set of fields. This
makes data handling predictable and enables pattern matching on records.

Structs can be updated using the |> operator:
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updated task = %Taskflow.Task{id: 1, title: "Write tests", description: "",
< done: true}

new task = %{updated task | done: false, title: "Refactor code"}

# Returns %Taskflow.Task{id: 1, title: "Refactor code", description:
— false, inserted at: nil}

, done:

Protocols provide polymorphism in Elixir, the ability to define behavior that
varies based on data type. They are similar to interfaces or traits in other
languages but with different semantics:

defprotocol Stringify do
def to string(data)
end

defimpl Stringify, for: Integer do
def to string(n), do: "#{n}"
end

defimpl Stringify, for: List do
def to string(list), do: Enum.join(list, ", ")
end

Stringify.to string(42) # Returns "42"
Stringify.to string([1, 21) # Returns "1, 2"

Phoenix uses protocols extensively. JSON serialization, for example, works
because structs implement the Jason.Encoder protocol. Ecto schemas auto-
matically derive this protocol, enabling seamless conversion between database
records and JSON responses.

Error Handling with the Let It Crash Philosophy

Most programming languages teach defensive error handling: wrap operations
in try-catch blocks, check return values exhaustively, handle every edge case
inline. This produces code that is difficult to read and maintain because error
paths are interleaved with business logic.

Elixir takes a different approach called “let it crash” The philosophy has
three principles:

1. Write clean code for the happy path. Do not clutter your logic with
defensive checks for every conceivable failure.
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2. Let unexpected errors terminate the process. If something goes wrong
that you did not explicitly handle, let the process die.

3. Restart from a known good state. A supervisor detects the crash and
starts a fresh process with clean memory and no corrupted state.

This works because BEAM processes are cheap to create and isolate failures
effectively. A crashed request handler affects only that one request. The server
continues serving other requests normally.

That does not mean you ignore all errors. You handle errors you can recover
from meaningfully:

defmodule Taskflow.Tasks do
def get task!(id) do
case fetch task(id) do
{:0k, task} -> task
{:error, :not found} -> raise ArgumentError, "Task #{id} not found"
end
end

defp fetch task(id) do
# Database lookup logic
{:error, :not found}
end
end

Elixir uses tuples to represent success and failure explicitly:

e {:0k, value} indicates success with a result
* {:error, reason} indicates failure with an explanation

This convention is ubiquitous in Phoenix and Ecto. Repository operations
return {:o0k, record} or {:error, changeset}, forcing callers to handle
both cases rather than silently ignoring failures:
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case Taskflow.Tasks.create task(%s{"title" => "Test"}) do
{:0k, task} ->
# Use the created task
I0.puts("Created task #{task.id}")

{:error, changeset} ->
# Handle validation errors
I0.inspect(changeset.errors)
end

When you genuinely cannot handle an error gracefully (a database connec-
tion that should never be lost, a required configuration value that is missing),
raising an exception is appropriate. The supervisor will restart the process:

defmodule Taskflow.Tasks do
def critical operation do
# If this fails, let it crash and restart
:gen _tcp.connect! ({127, 0, 0, 1}, 5432, [:binaryl)
end
end

The key insight is that unhandled exceptions are not system failures in
Elixir. They are signals to the supervision tree that something unexpected
occurred and a fresh process should take over. This dramatically simplifies
error handling while increasing reliability.

The Elixir Toolchain: Mix, Hex, and Dependencies

Mix is Elixir’s build tool, task runner, and project manager combined. It handles
dependency management, compilation, testing, documentation generation,
and application releases. Every Elixir project starts with a mix.exs file that
describes the project and its dependencies:
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defmodule Taskflow.MixProject do
use Mix.Project

def

[

app:

project do

:taskflow,

version: "0.1.0",

elixir: "~> 1.17",

start_permanent: Mix.env() == :prod,
deps: deps()

end

def

application do

extra applications: [:logger],

mod :

]

end

{Taskflow.Application, []}

defp deps do

[

{:phoenix, "~> 1.8.0"},
{:ecto sql, "~> 3.14"},
{:postgrex, ">= 0.0.0"}

]

end

end

16

The version specifiers use semantic versioning constraints:

* "~> 1.8" means “any version >=1.8.0 and < 1.9.0” (allows patch and minor
updates)

* ">= 0.0.0" means any version (commonly used for database adapters
that track Ecto closely)

Common Mix tasks you will use regularly:

* mix deps.get: download dependencies

* mix deps.compile: compile dependencies

* mix compile: compile your project

* mix test: run the test suite

* mix phx.server: start a Phoenix development server (Phoenix-specific)
* mix ecto.create: create the database (Ecto task)

* mix ecto.migrate: run pending migrations (Ecto task)
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* mix release: build a production release

Hex is Elixir's package manager, similar to npm or pip. It hosts thousands
of libraries that you can add as dependencies in your mix.exs. Phoenix itself
is a Hex package, along with Ecto, LiveView, and most ecosystem tools.

To add a dependency:

1. Add it to the deps () function in mix.exs
2. Run mix deps.get to download it
3. Mix compiles it automatically when you compile your project

The Phoenix ecosystem is rich with well-maintained libraries. Some you
will encounter in this book include:

* Bamboo or Swoosh: Email delivery

* Oban: Background job processing

* Comeonin: Password hashing

* Jason: JSON encoding/decoding (included by default)
* Telemetry: Application metrics and instrumentation

Summary

This chapter covered the Elixir foundations that Phoenix builds on: the BEAM
virtual machine’s process model, immutability and pattern matching, first-class
functions, modules and structs, error handling philosophy, and the Mix/Hex
toolchain. These concepts are not optional background reading; they directly
shape how you write Phoenix code.

The next chapter dives into OTP patterns that make fault tolerance prac-
tical: GenServer for stateful processes, supervisors for automatic recovery,
and the supervision tree architecture that keeps Phoenix applications running
reliably under production load.
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Applications

OTP stands for Open Telecom Platform, a collection of design principles,
libraries, and tools built into Erlang and available to Elixir developers. It is not
a separate framework you install. It is the foundation that makes “let it crash”
work in practice.

Phoenix applications are OTP applications. Every Phoenix project has a
supervision tree, starts processes on boot, and relies on OTP behaviors for
stateful components. Understanding OTP is not optional if you want to write
production-grade Phoenix code.

Processes: Lightweight Concurrency Explained

A BEAM process is the fundamental unit of concurrency in Elixir. It is not
an operating system thread. It is a lightweight execution context managed
entirely by the BEAM scheduler.

Creating processes. The spawn function creates a new process that runs a
given function:

pid = spawn(fn ->
I0.puts("Hello from a process")
:done

end)

I0.inspect(pid)

# Returns #PID<0.123.0> : a process identifier

The pid is how you communicate with the process. Processes do not share
memory. They communicate exclusively through message passing.

Sending and receiving messages. Use send to send a message to a process:
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send(pid, {:greet, "alice"})
Use receive inside a process to handle incoming messages:

pid = spawn(fn ->
receive do
{:greet, name} -> IO.puts("Hello, #{name}")
{:goodbye, name} -> IO.puts("Goodbye, #{name}")
msg -> I0.puts("Unknown message: #{inspect(msg)}")
end
end)

send(pid, {:greet, "bob"}) # Prints "Hello, bob"
send(pid, {:unknown, "data"}) # Prints "Unknown message: {:unknown, "data"}"

The receive block uses pattern matching to route messages. Each clause
is tried in order until one matches. The catch-all pattern msg handles any
unmatched messages.

Processes are isolated. When a process crashes, it does not affect other
processes:

pid = spawn(fn ->
raise "Intentional crash"
end)

# This process continues running normally regardless of the crash above
I0.puts("This still runs")

This isolation is why you can safely let processes crash. A buggy request
handler dies without taking down the server.

Processes are cheap. Creating a million processes takes seconds and
consumes roughly 2 gigabytes of memory on a modern machine:

pids = for <- 1..1 000 000, do: spawn(fn -> receive after 1000 -> :ok end)
# All created successfully; each process waits 1 second then exits

In Phoenix, each HTTP request handler is a process. Each LiveView session
is a process. Each WebSocket channel is a process. With millions of processes
possible per node, connection limits are rarely a concern.

Linked and monitored processes. Processes can be linked so that if one
crashes, the other receives an exit signal:
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parent = self()

child = spawn_link(fn ->
send(parent, {:alive, self()})
receive do
:work -> IO.puts("Working")
end
end)

# If child crashes unexpectedly, parent also receives an exit signal

Monitors are one-way: the monitoring process is notified when the mon-
itored process dies but is not killed itself. Supervisors use monitors to track
their children without being affected by their crashes.

GenServer: Stateful Process Pattern

Raw spawn and receive work for simple cases but become unwieldy for
stateful services that need reliable message handling, restart behavior, and
clean APIs. OTP provides behaviors (templates with callback functions) that
standardize common patterns.

GenServer (Generic Server) is the most important OTP behavior for Phoenix
development. It encapsulates a process that maintains state and responds to
synchronous calls and asynchronous casts.

Defining a GenServer. A GenServer module implements three key call-
backs: init (initializes state), handle_call (responds to synchronous re-
quests), handle_cast (handles asynchronous messages), and optionally han-
dle_info (handles other messages like timeouts):

defmodule Taskflow.Counter do
use GenServer

# Client API : these functions are called from outside the GenServer

@doc """

Starts the counter process.

def start link(initial value \\ 0) do
GenServer.start_link(_MODULE , initial value, name: _ MODULE )

end
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@doc non

Gets the current counter value.

def get do
GenServer.call(_MODULE , :get)

end

@doc "t
Increments the counter by one.
def increment do

GenServer.cast( MODULE , :increment)
end

@doc nmon
Increments the counter by a specific amount and returns the new value.
def increment by(amount) do
GenServer.call( MODULE , {:increment by, amount})
end

# Server callbacks : these run inside the GenServer process

@impl true

def init(initial value) do
# Return {:ok, state} to start successfully
{:0k, initial value}

end

@impl true

def handle call(:get, from, state) do
# Synchronous: reply with value and keep state unchanged
{:reply, state, state}

end

@impl true

def handle call({:increment by, amount}, from, state) do
new state = state + amount
{:reply, new state, new state}

end

@impl true

def handle cast(:increment, state) do
# Asynchronous: no reply sent to caller
{:noreply, state + 1}

end

@impl true
def handle info(msg, state) do
# Handle unexpected messages gracefully

21
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I0.puts("Received unexpected message: #{inspect(msg)}")
{:noreply, state}
end
end

Starting and using the GenServer:

# Start the process (typically done in your supervision tree)
Taskflow.Counter.start link(0)

# Use it from anywhere in your application

value = Taskflow.Counter.get() # Returns 0
Taskflow.Counter.increment() # Returns :ok asynchronously

new value = Taskflow.Counter.increment by(5) # Returns 5 synchronously

Call vs cast. Understanding the difference is critical:

» callis synchronous. The caller blocks until the GenServer replies. Use it
when you need a response, like reading state or performing an operation
whose result matters immediately.

* cast is asynchronous. The message is sent and the caller continues
without waiting. Use it for fire-and-forget operations like logging, broad-
casting events, or triggering background work.

In Phoenix, you will use GenServer for features that need persistent in-
memory state: caching layers, rate limiters, real-time presence tracking,
session stores, and coordination between components.

Supervisors and Supervision Trees

A GenServer is powerful but fragile on its own. If it crashes, the process
dies and state is lost. Supervisors solve this by automatically restarting child
processes when they fail.

Defining a supervisor. A supervisor starts and monitors child processes.
It does not handle application logic itself; its sole responsibility is keeping
children alive:
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defmodule Taskflow.Supervisor do
use Supervisor

def start link(arg) do
Supervisor.start_link(_ MODULE , arg, name: _ MODULE )
end

@impl true
def init(_arg) do
children = [
# Start the Counter GenServer
{Taskflow.Counter, 0},

# Add more children here as needed

# Supervisor strategy: restart one child at a time if it fails
opts = [strategy: :one for one, name: Taskflow.Supervisor]
Supervisor.init(children, opts)
end
end

The strategy option determines how the supervisor responds to failures:

* :one_for_one: restart only the child that crashed (most common)

* :one_for_all: restart all children if any one crashes

* :rest for_one: restart the failed child and any started after it

* :simple_one_for_one : specialized strategy for dynamically managed
identical workers

Starting the supervision tree. Your application’s main module ties every-
thing together:

defmodule Taskflow.Application do
use Application

@impl true
def start( _type, _args) do
children = [
# Start the main supervisor
Taskflow.Supervisor

]

opts = [strategy: :one for one, name: Taskflow.Application]
Supervisor.start link(children, opts)
end
end
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This module is referenced in mix.exs under the application function.
When you run your application, the BEAM starts this supervisor, which starts
its children, forming a tree.

Restart behavior. Each child can specify how it should be restarted:

children = [
# Restart on normal or abnormal termination
{Taskflow.Counter, 0, restart: :permanent},

# Restart only on abnormal termination (exit with error)
{SomeWorker, restart: :transient},

# Never restart
{OneTimeSetup, restart: :temporary}

Most long-running services use :permanent. Workers that should not be
restarted automatically use :temporary. Processes that might exit normally
after completing work (like a batch job) use : transient.

Supervisors supervising supervisors. Large applications nest supervisors
to isolate failure domains:

defmodule Taskflow.Web.Supervisor do
use Supervisor

def start link( _arg) do
Supervisor.start link( MODULE , [], name:  MODULE )
end

@impl true
def init(_arg) do
children = [
# Phoenix endpoint supervisor (handles HTTP requests)
{Phoenix.Endpoint, TaskflowWeb.Endpoint},

# Custom web-related processes
{Taskflow.RateLimiter, []}

Supervisor.init(children, strategy: :one for_one)
end
end

defmodule Taskflow.Workers.Supervisor do
use Supervisor
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def start link( arg) do
Supervisor.start link( MODULE , [], name: _ MODULE )
end

@impl true
def init( _arg) do
children = [
# Background job processors
{Taskflow.EmailWorker, [1},
{Taskflow.SyncWorker, []}
|

Supervisor.init(children, strategy: :one for one)
end
end

defmodule Taskflow.Application do
use Application

@impl true
def start( type, args) do
children = [
Taskflow.Web.Supervisor,
Taskflow.Workers.Supervisor,
Taskflow.Repo # Ecto repository supervisor

]

Supervisor.start link(children, strategy: :one for one)
end
end

If the email worker crashes repeatedly, it takes down only
Workers.Supervisor, not the web server or database connections. This
isolation prevents a failing background job from making the entire application
unavailable.

Fault Tolerance and Let It Crash in Practice

The supervision tree makes “let it crash” practical rather than reckless. Here is
how it works end to end:

1. A GenServer process encounters an unexpected error, perhaps a bug, a
corrupted data structure, or an unhandled message.
2. The process crashes with an exit signal.
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3. The supervisor monitoring that process receives the exit signal via its
monitor link.

4. The supervisor restarts the child process by calling init again with fresh
state.

5. Normal operation resumes without manual intervention.

This cycle can repeat indefinitely. A buggy process might crash and restart
thousands of times per minute. Each restart begins clean, preventing memory
leaks or corrupted state from accumulating. Eventually, either the bug is fixed
in a new deployment or the supervisor gives up after exceeding its restart
intensity limit and escalates the failure upward.

Restart limits prevent cascading failures. Supervisors track restart inten-
sity: how many times children have restarted within a given time window. If a
child crashes too frequently, the supervisor assumes the problem is systemic
rather than transient and terminates itself, allowing its own supervisor to
decide on further action:

opts = [
strategy: :one for one,
max_restarts: 3, # Allow 3 restarts within the time window
max_seconds: 5 # ...within a 5 second period

]

This prevents a permanently broken process from consuming resources
through endless restart cycles.

When not to let it crash. The philosophy applies to unexpected failures,
not expected errors. If a user provides invalid input, you validate and return an
error response rather than crashing the request handler:
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defmodule Taskflow.Tasks do
def create(attrs) do
case validate(attrs) do
{:0k, validated} ->
# Proceed with creation
{:0k, persist(validated)}

{:error, errors} ->
# Return error without crashing
{:error, %{message: "Validation failed", errors: errors}}
end
end

defp validate(attrs) do
if is binary(attrs["title"]) and byte size(attrs["title"]) > 0 do

{:0k, attrs}
else
{:error, [title: "must be a non-empty string"]}
end
end
end

The rule of thumb: handle errors you can recover from meaningfully. Let
everything else crash and rely on supervision to restore service.

Task and Agent: Simpler OTP Behaviors

GenServer is versatile but sometimes more than you need. OTP provides
lighter alternatives for specific use cases.

Task runs a one-shot computation in a separate process, useful for paral-
lelizing work or running expensive operations without blocking:

# Fire-and-forget task

Task.start(fn ->
# Expensive operation that does not need to return a value
Process.sleep(5000)
I0.puts("Background work complete")

end)

# Task that returns a result
task = Task.async(fn ->
# Computation that produces a value
Enum. reduce(1l..1 000 000, 0, &( + ))
end)
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result = Task.await(task) # Blocks until the task completes
# Returns 500000500000

Tasks are supervised by a dynamic supervisor that manages short-lived
processes. They integrate cleanly with Phoenix for operations like parallel
database queries, external API calls, or batch processing.

Agent is a simplified GenServer for holding state that is read and updated
but does not need complex message handling:

defmodule Taskflow.Cache do
use Agent

def start link(initial \\ %{}) do
Agent.start link(fn -> initial end, name:  MODULE )
end

def get(key) do
Agent.get( MODULE , &Map.get(&l, key))
end

def put(key, value) do
Agent.update( MODULE , &Map.put(&l, key, value))
end

def delete(key) do
Agent.update( MODULE , &Map.delete(&l, key))
end
end

Agents are appropriate for simple caches, counters, or configuration stores.
For anything requiring complex message routing, state validation, or syn-
chronous replies, GenServer is the better choice.

How Phoenix Uses OTP Under the Hood

Phoenix applications are OTP applications. Every component you use is built
on OTP behaviors:

The endpoint. TaskflowWeb.Endpoint is a GenServer that starts the web
server (Plug /Cowboy), manages WebSocket upgrades, and coordinates request
handling. It runs under its own supervisor.
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LiveView processes. Each LiveView session is a GenServer that maintains
page state, handles events, and sends diffs to the client. If a LiveView crashes,
only that user’s session is affected. The supervisor restarts it on reconnect.

Channels. Each WebSocket channel connection is similarly a supervised
process. PubSub broadcasts use distributed Erlang messaging coordinated by
a supervisor tree.

Ecto repository. The database connection pool is managed by a supervised
poolboy process that handles connection lifecycle, retries, and failure recovery
automatically.

Router and controllers. HTTP requests are handled by short-lived pro-
cesses spawned per request. These processes run through plugs, invoke
controller actions, render responses, and terminate, all isolated from other
requests.

When you generate a Phoenix application with mix phx.new, the frame-
work creates the entire supervision tree for you in lib/your_app/applica-
tion.ex. Yourjobis to add your own supervised children (custom GenServers,
workers, or third-party supervisors like Oban) into this tree.

Understanding this architecture matters because it explains Phoenix’s reli-
ability characteristics:

* A crashing LiveView does not affect other users or HTTP requests

» Database connection failures are contained and retried automatically

* WebSocket disconnections do not leak memory or processes

* The application can run continuously for months without manual restarts

Summary

This chapter covered the OTP patterns that make Phoenix applications re-
silient: lightweight processes for isolation, GenServer for stateful services,
supervisors for automatic recovery, and the supervision tree architecture that
contains failures. These are not theoretical concepts; they are the mechanisms
keeping production Phoenix applications running reliably under load.

The next chapter introduces Phoenix itself: installation, project structure,
configuration, and how requests flow through the framework from arrival to
response. You will build your first application and explore every component in
detail.
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This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Displaying Validation Errors Gracefully

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 5: Templates, HEEx, Components, and Forms 35

Asset Pipeline: Tailwind, JavaScript, and Compilation

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 6: Ecto Fundamentals :
Schemas, Changesets, and Migrations

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Ecto Architecture: Repo, Schema, Query, Changeset

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Designing Schemas with Types and Defaults

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Migrations: Creating and Evolving Database Tables

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Changesets: Safe Data Validation and Transformation

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Basic Queries with Ecto.Query DSL

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Working with PostgreSQL: The Default Choice

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 7: Advanced Ecto :
Associations, Joins, Transactions, and
Database Design

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Association Types: BelongsTo, HasMany, HasOne,
ManyToMany

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Preloading vs Eager Loading Strategies

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Joins and Complex Query Patterns

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Transactions and Data Integrity

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 7: Advanced Ecto : Associations, Joins, Transactions, and Database 39
Design

Database Indexing and Query Performance

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Schema Design Patterns for Domain Modeling

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 8: Authentication,
Authorization, Sessions, and Security

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Session Management and Cookies in Phoenix

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Password Hashing with Comeonin/Bcrypt

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Building an Authentication System from Scratch

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Token-Based Authentication for APIs

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Authorization Patterns: Roles, Permissions, Contexts

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 8: Authentication, Authorization, Sessions, and Security 41

Security Hardening: CSRF, XSS, Content Security Policy

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 9: Building APIs with Phoenix :
JSON, RESTful Design, and Versioning

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

JSON Responses and Serialization Patterns

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

RESTful Route Design and Conventions

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

API Controllers vs Web Controllers

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Error Handling and Standardized Response Formats

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

API Versioning Strategies

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 9: Building APIs with Phoenix : JSON, RESTful Design, and Versioning 43

Documentation with OpenAPIl/Swagger

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 10: Phoenix LiveView
Fundamentals : Interactive Pages
Without JavaScript

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

How LiveView Works: The Server-Side Rendering Model

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Your First LiveView Component

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

State Management with Assigns

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Handling Events: Clicks, Inputs, and Lifecycle Callbacks

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

LiveView Forms: Real-Time Validation

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 10: Phoenix LiveView Fundamentals : Interactive Pages Without 45
JavaScript

When to Use LiveView vs Traditional Controllers

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 11: Advanced LiveView :
Uploads, Components, Nested Views,
and Real-Time Features

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

File Uploads with LiveView

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

LiveComponents: Encapsulated Interactive Elements

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Nested LiveViews and Component Composition

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Optimizing Performance: Diffing and Lazy Loading

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Real-Time Data Updates with PubSub Integration

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 11: Advanced LiveView : Uploads, Components, Nested Views, and 47
Real-Time Features

Complex Form Patterns: Dynamic Fields and Multi-Step
Forms

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 12: Phoenix Channels,
WebSockets, and PubSub

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

WebSockets in Phoenix: The Channel Layer

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Topics, Joins, and Message Handling

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Authorization and Authentication in Channels

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Phoenix.PubSub: In-Process and Distributed Messaging

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Presence Tracking: Knowing Who Is Online

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Building a Real-Time Chat Application

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 13: Background Jobs,
Scheduled Tasks, and OTP Integration

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Why Background Jobs Matter in Phoenix

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Oban: Production-Grade Job Processing

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Designing Job Workers with OTP Patterns

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Scheduled Tasks and Recurring Jobs

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Handling Failures, Retries, and Dead Letters

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 13: Background Jobs, Scheduled Tasks, and OTP Integration 51

Integrating Long-Running Operations with LiveView

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 14: Configuration, Secrets
Management, and Environment
Strategy

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Phoenix Configuration File Structure

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Runtime vs Compile-Time Configuration

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Secret Management Strategies

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Environment-Specific Configuration Patterns

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Feature Flags and Toggles

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 14: Configuration, Secrets Management, and Environment Strategy 53

Configuration Validation and Defaults

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 15: Testing Phoenix
Applications : Unit, Integration, and
System Tests

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

The ExUnit Framework and Test Organization

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Unit Testing Business Logic and Contexts

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Integration Testing Controllers and Plugs

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Testing LiveViews: Assertions and Simulated Events

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

System Tests with Headless Browsers

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 15: Testing Phoenix Applications : Unit, Integration, and System Tests 55

Test Factories, Fixtures, and Data Management

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 16: Debugging, Logging,
Observability, and Production
Monitoring

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Logging in Phoenix: Levels, Formatters, and Destinations

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

IEx and Remote Debugging Techniques

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Error Tracking with Sentry and Similar Tools

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Metrics Collection: Telemetry and Prometheus

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Distributed Tracing for Microservices

This content is not available in the sample book. The book can be purchased on
Leanpub at https:/ /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.


https://leanpub.com/buildingmodernwebapplicationswithelixirandphoenix
https://leanpub.com/buildingmodernwebapplicationswithelixirandphoenix
https://leanpub.com/buildingmodernwebapplicationswithelixirandphoenix
https://leanpub.com/buildingmodernwebapplicationswithelixirandphoenix
https://leanpub.com/buildingmodernwebapplicationswithelixirandphoenix
https://leanpub.com/buildingmodernwebapplicationswithelixirandphoenix

Chapter 16: Debugging, Logging, Observability, and Production Monitoring 57

Health Checks and Readiness Probes

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Summary

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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Chapter 17: Performance Optimization
: Caching, Database Tuning, and Scaling

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Profiling Phoenix Applications

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.

Caching Strategies: Memory, Redis, and CDN

This content is not available in the sample book. The book can be purchased on
Leanpub at https: / /leanpub.com /buildingmodernwebapplicationswithelixirandphoenix.
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