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    Axn - Unified Action DSL for Phoenix

A clean, step-based DSL library for defining actions that work seamlessly across Phoenix Controllers and LiveViews. Axn provides a unified interface for parameter validation, authorization, telemetry, and business logic where Plugs cannot be used.
Why Axn? Plugs only work with Plug.Conn but not Phoenix.LiveView.Socket. Axn bridges this gap, letting you write action logic once and use it in both contexts.
[image: Hex.pm]
[image: Documentation]
Installation
def deps do
  [
    {:axn, "~> 0.1.0"}
  ]
end
Quick Start
defmodule MyApp.UserActions do
  use Axn

  action :create_user do
    step :validate_params
    step :require_admin
    step :create_user

    def validate_params(ctx) do
      # Simple validation - details in docs
      {:cont, ctx}
    end

    def require_admin(ctx) do
      if admin?(ctx.assigns.current_user) do
        {:cont, ctx}
      else
        {:halt, {:error, :unauthorized}}
      end
    end

    def create_user(ctx) do
      case Users.create(ctx.params) do
        {:ok, user} -> {:halt, {:ok, user}}
        {:error, reason} -> {:halt, {:error, reason}}
      end
    end

    defp admin?(user), do: user && user.role == "admin"
  end
end

# Use in Phoenix Controller
def create(conn, params) do
  case MyApp.UserActions.run(:create_user, params, conn) do
    {:ok, user} -> json(conn, %{user: user})
    {:error, reason} -> json(conn, %{error: reason})
  end
end

# Use in Phoenix LiveView
def handle_event("create_user", params, socket) do
  case MyApp.UserActions.run(:create_user, params, socket) do
    {:ok, user} -> {:noreply, assign(socket, :user, user)}
    {:error, reason} -> {:noreply, put_flash(socket, :error, "Error: #{reason}")}
  end
end
Core Concepts
Actions
Actions are named units of work that execute steps in order:
action :action_name do
  step :step_name
  step :step_name, option: value
  step {ExternalModule, :external_step}
end
Steps
Steps take a context and either continue or halt the pipeline:
def my_step(ctx) do
  {:cont, updated_ctx}           # Continue to next step
  # OR
  {:halt, {:ok, result}}         # Stop with success
  # OR
  {:halt, {:error, reason}}      # Stop with error
end
Context
The Axn.Context struct flows through steps, carrying data:
%Axn.Context{
  action: :create_user,
  assigns: %{current_user: user},    # Phoenix-style assigns
  params: %{email: "...", name: "..."},  # Request parameters
  private: %{},                      # Internal state
  result: nil                        # Final result
}
Built-in Steps
Parameter Validation
step :cast_validate_params, schema: %{
  email!: :string,                        # Required
  name: :string,                          # Optional
  age: [field: :integer, default: 18]     # With default
}

# With custom validation
step :cast_validate_params,
     schema: %{phone!: :string},
     validate: &validate_phone/1
Authorization
Create simple authorization steps:
step :require_admin

def require_admin(ctx) do
  if admin?(ctx.assigns.current_user) do
    {:cont, ctx}
  else
    {:halt, {:error, :unauthorized}}
  end
end
Telemetry
Axn automatically emits telemetry events:
	[:axn, :action, :start] - Action starts
	[:axn, :action, :stop] - Action completes
	[:axn, :action, :exception] - Action fails

Custom Metadata
defmodule MyApp.UserActions do
  use Axn, metadata: &__MODULE__.telemetry_metadata/1

  def telemetry_metadata(ctx) do
    %{
      user_id: ctx.assigns.current_user && ctx.assigns.current_user.id,
      tenant: ctx.assigns.tenant && ctx.assigns.tenant.slug
    }
  end
end
Unified Phoenix Integration
The Problem: Plugs work with Controllers but not LiveViews, creating code duplication.
The Solution: Axn works with both contexts seamlessly.
# Same action works in both:
MyApp.UserActions.run(:create_user, params, conn)    # Controller
MyApp.UserActions.run(:create_user, params, socket)  # LiveView
The action automatically extracts assigns from either conn or socket, eliminating the need to duplicate authorization, validation, and business logic.
Testing
test "create_user succeeds with valid input" do
  assigns = %{current_user: %User{role: "admin"}}
  params = %{"email" => "test@example.com", "name" => "John"}

  assert {:ok, user} = MyApp.UserActions.run(:create_user, params, assigns)
  assert user.email == "test@example.com"
end
Error Handling
Axn provides consistent error handling:
# Parameter errors
{:error, %{reason: :invalid_params, changeset: changeset}}

# Authorization errors
{:error, :unauthorized}

# Custom errors
{:error, :custom_reason}
External Steps
Use steps from other modules:
action :complex_operation do
  step :validate_params
  step {MySteps, :enrich_context}, fields: [:preferences]
  step :handle_operation
end
Performance
	Minimal overhead when telemetry is disabled
	Efficient pipeline using Enum.reduce_while/3
	Steps are pure functions, easy to optimize

Comparison
vs. Phoenix Plugs
	Plugs: Work only with Controllers (Plug.Conn)
	Axn: Works with both Controllers and LiveViews

vs. Phoenix Contexts
	Contexts: Business logic modules, manual integration
	Axn: Built-in Phoenix integration with parameter validation and telemetry

Contributing
	Fork the repository
	Create your feature branch (git checkout -b my-new-feature)
	Add tests for your changes
	Ensure all tests pass (mix test)
	Run static analysis (mix credo)
	Commit your changes (git commit -am 'Add some feature')
	Push to the branch (git push origin my-new-feature)
	Create a new Pull Request

License
MIT


  

    Changelog

All notable changes to this project will be documented in this file.
The format is based on Keep a Changelog,
and this project adheres to Semantic Versioning.
Unreleased
0.2.0 - 2025-08-04
Changed
	BREAKING: Validation functions now receive (changeset, ctx) instead of (changeset)
	Validation functions can now pattern match on context fields like action name and user data
	Enhanced validation capabilities with access to full action context

Added
	Pattern matching support in validation functions for context-aware validation
	Access to ctx.action, ctx.assigns, and other context fields in validation functions
	Advanced validation examples in documentation showing multi-action pattern matching
	New tests demonstrating pattern matching on action name, user role, and context fields

Migration Guide
	Update validation function signatures from validate_fn(changeset) to validate_fn(changeset, ctx)
	Update function references from &function/1 to &function/2
	Optionally leverage pattern matching on ctx.action for different validation rules per action

0.1.0 - 2025-08-04
Added
	Initial release of Axn - Action DSL for Phoenix
	Core DSL with action and step macros
	Axn.Context struct with helper functions for managing action state
	Built-in :cast_validate_params step for parameter validation
	Automatic telemetry integration with configurable metadata
	Support for external steps from other modules
	Unified API that works with both Phoenix Controllers and LiveViews
	Comprehensive error handling with consistent error formats
	Complete test suite with 30+ tests
	Documentation with guides for testing, telemetry, and advanced usage

Features
	Actions: Named units of work that execute steps in sequence
	Steps: Pure functions that take context and return continuation or halt
	Context Flow: Phoenix-style assigns and params flow through step pipeline
	Parameter Validation: Schema-based validation with optional custom validation functions
	Authorization Patterns: Simple, testable authorization step patterns
	Telemetry: Automatic span wrapping with safe metadata extraction
	Phoenix Integration: Seamless integration with both Controllers and LiveViews
	Testing Support: Helper functions and patterns for easy testing
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Axn - A clean, step-based DSL library for defining actions with parameter validation,
authorization, telemetry, and custom business logic.
Axn provides a unified interface that works seamlessly across Phoenix Controllers
and LiveViews, solving the limitation that Plugs only work with Plug.Conn.
Core Features
	Step-based Pipeline: Define actions as a series of composable steps that execute in order
	Parameter Validation: Built-in schema-based parameter casting and validation using Params
	Authorization: Simple patterns for implementing custom authorization logic
	Telemetry: Automatic telemetry events with configurable metadata for monitoring
	Phoenix Integration: Works with both Controllers (Plug.Conn) and LiveViews (Phoenix.Socket)
	Error Handling: Consistent, structured error formats across all operations
	Composability: Steps can be reused across actions and even shared between modules

Key Concepts
Actions
Actions are named units of work that execute a series of steps in order. Each action
automatically gets telemetry wrapping and error handling.
Steps
Steps are individual functions that take a context and either continue the pipeline
or halt it. Steps follow a simple contract: (ctx, opts) -> {:cont, new_ctx} | {:halt, result}.
Context
An Axn.Context struct flows through the step pipeline, carrying request data, user
information, and any step-added fields. Provides helper functions similar to Plug.Conn
and Phoenix.Component.
Quick Example
defmodule MyApp.UserActions do
  use Axn

  action :create_user do
    step :cast_validate_params, 
         schema: %{email!: :string, name!: :string},
         validate: &__MODULE__.validate_params/2
    step :require_admin
    step :handle_create
  end

  def validate_params(changeset, %{action: :create_user} = ctx) do
    changeset
    |> validate_format(:email, ~r/@/)
    |> validate_admin_permissions(ctx.assigns.current_user)
  end

  def require_admin(ctx) do
    if admin?(ctx.assigns.current_user) do
      {:cont, ctx}
    else
      {:halt, {:error, :unauthorized}}
    end
  end

  def handle_create(ctx) do
    case Users.create(ctx.params) do
      {:ok, user} -> {:halt, {:ok, user}}
      {:error, reason} -> {:halt, {:error, reason}}
    end
  end

  defp admin?(user), do: user && user.role == "admin"
end
Advanced Validation Example
Use pattern matching with context to handle multiple actions in a single validation function:
defmodule MyApp.AuthActions do
  use Axn

  action :request_otp do
    step :cast_validate_params, 
         schema: %{phone!: :string, region: [field: :string, default: "US"]},
         validate: &__MODULE__.validate_params/2
    step :handle_request
  end

  action :verify_otp do
    step :cast_validate_params,
         schema: %{phone!: :string, code!: :string},
         validate: &__MODULE__.validate_params/2
    step :handle_verify
  end

  # Single validation function handling multiple actions
  def validate_params(changeset, %{action: :request_otp} = ctx) do
    params = Ecto.Changeset.apply_changes(changeset)

    changeset
    |> validate_phone_number(:phone, region: params.region)
    |> validate_user_permissions(ctx.assigns.current_user)
  end

  def validate_params(changeset, %{action: :verify_otp} = ctx) do
    changeset
    |> validate_phone_number(:phone, region: "US")
    |> validate_otp_format(:code)
    |> validate_rate_limit(ctx.assigns.current_user)
  end
end
Usage in Phoenix
# Phoenix Controller
def create(conn, params) do
  case MyApp.UserActions.run(:create_user, params, conn) do
    {:ok, user} -> json(conn, %{success: true, user: user})
    {:error, %{reason: :invalid_params, changeset: changeset}} ->
      json(conn, %{errors: format_changeset_errors(changeset)})
    {:error, reason} -> json(conn, %{error: reason})
  end
end

# Phoenix LiveView
def handle_event("submit", params, socket) do
  case MyApp.UserActions.run(:create_user, params, socket) do
    {:ok, user} -> {:noreply, assign(socket, :user, user)}
    {:error, reason} -> {:noreply, put_flash(socket, :error, reason)}
  end
end
Design Principles
	Explicit over implicit: Each action clearly shows its execution flow
	Composable: Steps should be reusable across actions and modules
	Safe by default: Telemetry and error handling do not leak sensitive data
	Simple to implement: Minimal macro magic, straightforward execution model
	Easy to test: Steps are pure functions that are easy to unit test
	Familiar patterns: Feels natural to experienced Elixir developers

See the module documentation for Axn.Context for details on the context struct
and helper functions available in steps.
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        action(name, list)

      


        Defines an action with its steps.



    


    
      
        action(name, opts, list)

      


        Defines an action with options and its steps.
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        Defines a step within an action.
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Sets up a module to use the Axn DSL for defining actions.
Options
	:metadata - Function that takes a context and returns a map of custom metadata
for telemetry events. Optional.

Examples
defmodule MyApp.UserActions do
  use Axn

  action :create_user do
    # Action definition
  end
end

defmodule MyApp.UserActions do
  use Axn, metadata: &__MODULE__.telemetry_metadata/1

  def telemetry_metadata(ctx) do
    %{
      user_id: ctx.assigns.current_user && ctx.assigns.current_user.id,
      tenant: ctx.assigns.tenant && ctx.assigns.tenant.slug
    }
  end
end
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Defines an action with its steps.
Examples
action :create_user do
  step :cast_validate_params, schema: %{name!: :string}
  step :authorize, &can_create_users?/1
  step :handle_create
end

action :create_user, metadata: &action_metadata/1 do
  step :cast_validate_params, schema: %{name!: :string}
  step :handle_create
end
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Defines an action with options and its steps.
Options
	:metadata - Function that takes a context and returns a map of action-specific metadata
for telemetry events. Optional.

Examples
action :create_user, metadata: &create_user_metadata/1 do
  step :cast_validate_params, schema: %{name!: :string}
  step :handle_create
end
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Defines a step within an action.
Steps must implement one of these function signatures:
	step_name(ctx) - Receives context only
	step_name(ctx, opts) - Receives context and step options

Return Values
Steps must return one of:
	{:cont, updated_context} - Continue to next step with updated context
	{:halt, {:ok, result}} - Stop pipeline with success result
	{:halt, {:error, reason}} - Stop pipeline with error result

Examples
# Step with no options
step :my_step

# Step with options
step :my_step, option: value

# External step from another module
step {ExternalModule, :external_step}, option: value

# Built-in parameter validation step
step :cast_validate_params, schema: %{name!: :string, age: :integer}
Step Implementation
# Simple step that just continues
def my_step(ctx) do
  {:cont, Context.assign(ctx, :processed, true)}
end

# Step with options that modifies context
def my_step_with_options(ctx, opts) do
  value = Keyword.get(opts, :option, "default")
  {:cont, Context.assign(ctx, :custom_value, value)}
end

# Step that can halt the pipeline
def require_admin(ctx) do
  if admin?(ctx.assigns.current_user) do
    {:cont, ctx}
  else
    {:halt, {:error, :unauthorized}}
  end
end

# Step that completes the action
def handle_create(ctx) do
  case create_user(ctx.params) do
    {:ok, user} -> {:halt, {:ok, user}}
    {:error, reason} -> {:halt, {:error, reason}}
  end
end
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Context struct that flows through the step pipeline, carrying request data,
user information, and any step-added fields. Provides helper functions
similar to Plug.Conn and Phoenix.Component.
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        assign(ctx, assigns)

      


        Assigns multiple values from a map or keyword list to the context assigns.



    


    
      
        assign(ctx, key, value)

      


        Assigns a value to a key in the context assigns.



    


    
      
        get_private(ctx, key)

      


        Gets a value from the private storage of the context.



    


    
      
        get_private(ctx, key, default)

      


        Gets a value from the private storage of the context with a default.



    


    
      
        put_params(ctx, params)

      


        Updates the params in the context.



    


    
      
        put_private(ctx, key, value)

      


        Puts a value in the private storage of the context.



    


    
      
        put_result(ctx, result)

      


        Updates the result in the context.
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          @type t() :: %Axn.Context{
  action: atom() | nil,
  assigns: map(),
  module: module() | nil,
  params: map(),
  private: map(),
  result: any()
}


      



  


        

      

      
        Functions

        


  
    
      
    
    
      assign(ctx, assigns)



        
          
        

    

  


  

      

          @spec assign(t(), map() | keyword()) :: t()


      


Assigns multiple values from a map or keyword list to the context assigns.
Examples
iex> ctx = %Axn.Context{}
iex> updated_ctx = Axn.Context.assign(ctx, %{current_user: %{id: 123}, theme: "dark"})
iex> updated_ctx.assigns
%{current_user: %{id: 123}, theme: "dark"}

iex> ctx = %Axn.Context{}
iex> updated_ctx = Axn.Context.assign(ctx, current_user: %{id: 123}, theme: "dark")
iex> updated_ctx.assigns
%{current_user: %{id: 123}, theme: "dark"}

  



  
    
      
    
    
      assign(ctx, key, value)



        
          
        

    

  


  

      

          @spec assign(t(), atom(), any()) :: t()


      


Assigns a value to a key in the context assigns.
Examples
iex> ctx = %Axn.Context{}
iex> updated_ctx = Axn.Context.assign(ctx, :current_user, %{id: 123})
iex> updated_ctx.assigns
%{current_user: %{id: 123}}
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          @spec get_private(t(), atom()) :: any()


      


Gets a value from the private storage of the context.
Examples
iex> ctx = %Axn.Context{private: %{correlation_id: "abc123"}}
iex> Axn.Context.get_private(ctx, :correlation_id)
"abc123"

iex> ctx = %Axn.Context{}
iex> Axn.Context.get_private(ctx, :non_existent)
nil

  



  
    
      
    
    
      get_private(ctx, key, default)



        
          
        

    

  


  

      

          @spec get_private(t(), atom(), any()) :: any()


      


Gets a value from the private storage of the context with a default.
Examples
iex> ctx = %Axn.Context{private: %{correlation_id: "abc123"}}
iex> Axn.Context.get_private(ctx, :correlation_id, "default")
"abc123"

iex> ctx = %Axn.Context{}
iex> Axn.Context.get_private(ctx, :non_existent, "my_default")
"my_default"
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          @spec put_params(t(), map()) :: t()


      


Updates the params in the context.
Examples
iex> ctx = %Axn.Context{}
iex> updated_ctx = Axn.Context.put_params(ctx, %{name: "John", age: 25})
iex> updated_ctx.params
%{name: "John", age: 25}
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          @spec put_private(t(), atom(), any()) :: t()


      


Puts a value in the private storage of the context.
Examples
iex> ctx = %Axn.Context{}
iex> updated_ctx = Axn.Context.put_private(ctx, :correlation_id, "abc123")
iex> updated_ctx.private
%{correlation_id: "abc123"}
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          @spec put_result(t(), any()) :: t()


      


Updates the result in the context.
Examples
iex> ctx = %Axn.Context{}
iex> updated_ctx = Axn.Context.put_result(ctx, {:ok, %{id: 123}})
iex> updated_ctx.result
{:ok, %{id: 123}}
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Built-in step for casting and validating parameters with schema validation and optional custom validation.
This step takes raw parameters from the context, casts them according to a schema,
and optionally applies custom validation logic.
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        Casts and validates parameters according to a schema with optional custom validation.
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          @type validate_fun() :: (Ecto.Changeset.t(), Axn.Context.t() -> Ecto.Changeset.t())
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          @spec cast_validate_params(
  Axn.Context.t(),
  keyword()
) :: {:cont, Axn.Context.t()} | {:halt, {:error, map()}}


      


Casts and validates parameters according to a schema with optional custom validation.
This step takes raw parameters from the context, casts them according to a schema,
and optionally applies custom validation logic. The schema uses the Params library
format and supports required fields, optional fields, defaults, and custom validation.
Options
	:schema - Parameter schema map (required). Uses Params.Schema format.
	:validate - Custom validation function that receives changeset (optional).

Schema Format
The schema follows the Params.Schema format:
	field!: :type - Required field of the specified type
	field: :type - Optional field of the specified type  
	field: [field: :type, default: value] - Field with default value
	field: [field: :type, cast: &func/1] - Field with custom cast function

Supported types include :string, :integer, :boolean, :atom, :map, :list, etc.
Custom Validation
The optional :validate function receives an Ecto.Changeset and the current Axn.Context
after initial casting and validation. It should return a modified changeset with any 
additional validations applied:
def validate_params(changeset, ctx) do
  changeset
  |> validate_format(:email, ~r/@/)
  |> validate_length(:name, min: 2)
  |> validate_user_permissions(ctx.assigns.current_user)
end
Context Updates
On success, this step updates the context:
	ctx.params - Contains the cast and validated parameters
	ctx.private.raw_params - Contains the original raw parameters
	ctx.private.changeset - Contains the final changeset

Examples
# Basic schema validation
step :cast_validate_params, schema: %{
  email!: :string,
  name: :string,
  age: [field: :integer, default: 18]
}

# With custom validation
step :cast_validate_params,
     schema: %{phone!: :string, region: [field: :string, default: "US"]},
     validate: &__MODULE__.validate_phone_number/2

def validate_phone_number(changeset, ctx) do
  params = Params.to_map(changeset)
  validate_format(changeset, :phone, phone_regex_for_region(params.region))
end
Returns
	{:cont, updated_context} - Parameters are valid, pipeline continues
	{:halt, {:error, %{reason: :invalid_params, changeset: changeset}}} - Validation failed

The error changeset contains all validation errors and can be used to generate
user-friendly error messages.
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Telemetry integration for Axn actions.
This module handles automatic telemetry event emission for action execution,
including custom metadata collection and safe error handling.
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        Builds telemetry metadata by merging default, module-level, and action-level metadata.



    


    
      
        get_metadata(ctx, opts)

      


        Extracts metadata from options.



    


    
      
        run_with_telemetry(ctx, action_opts, module_opts, runner)

      


        Wraps step execution with telemetry events.
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Builds telemetry metadata by merging default, module-level, and action-level metadata.
Metadata precedence (later metadata overwrites earlier on key conflicts):
	Default metadata: %{module: ctx.module, action: ctx.action}
	Module-level metadata: Configured via use Axn, metadata: &function/1
	Action-level metadata: Configured via action :name, metadata: &function/1

All custom metadata functions are called safely and return %{} on error.
Parameters
	ctx - Context struct containing action information
	action_opts - Action-level options (may include :metadata function)
	module_opts - Module-level options (may include :metadata function)

Return Value
Returns a map of telemetry metadata.
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Extracts metadata from options.
Looks for the :metadata key in options and safely calls the function
if present. Returns empty map if no metadata function or on error.
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Wraps step execution with telemetry events.
Emits :telemetry.span/3 events with the following structure:
	Event name: [:axn, :action]
	Start metadata: Default + module + action metadata
	Stop metadata: Same as start, plus any context changes during execution
	Exception metadata: Same as start, plus exception details

Custom metadata functions are called safely and default to %{} on error.
Parameters
	ctx - Initial Context struct
	action_opts - Action-level options (may include :metadata function)
	module_opts - Module-level options (may include :metadata function)
	runner - The function to run the action

Return Value
Returns a Context struct with the final execution state and result.
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