

    

        Monaditto

        v0.4.0



    


  

    Table of contents

    
      



      	Monaditto


      	Changelog





        	
          Modules
          


      	Monad





        



      

    

  

    Monaditto

[image: Elixir CI]
[image: Hex.pm Version]
[image: Hex.pm Downloads]
[image: Documentation]
"Behold, traveler, and let thine eyes witness monads for Elixir, lest they transform thee into a basement-dwelling dev and hikki of code"

A pragmatic monad library for Elixir that works with your existing {:ok, value} | {:error, reason} code. No fancy wrapper types, no category theory PhD required, just good old Elixir tuples doing monad things.
Why though?
You're already using monads every day in Elixir:
jose = %{first_name: "Jose", last_name: "Valim"}
{:ok, "Jose"} = Map.fetch(jose, :first_name)    # Maybe monad says hello
:error = Map.fetch(jose, :age)                  # Maybe monad says goodbye
But then you end up with code like this:
case fetch_user(id) do
  {:ok, user} ->
    case get_email(user) do
      {:ok, email} ->
        case send_notification(email) do
          {:ok, result} -> {:ok, result}
          {:error, reason} -> {:error, reason}
        end
      {:error, reason} -> {:error, reason}
    end
  {:error, reason} -> {:error, reason}
end
Of course, you can make some improvements:
with {:ok, user} <- fetch_user(id),
     {:ok, email} <- get_email(user) do
  send_notification(email)
end
But with Monaditto you can rock it even better!
The Better Way™
user_id
|> fetch_user()                    # {:ok, %User{}} | {:error, :not_found}
|> Monad.map(&get_email/1)         # {:ok, "user@example.com"} | {:error, :not_found}
|> Monad.map(&send_notification/1) # {:ok, :sent} | {:error, :not_found}
Clean, readable, and your error handling is automagically short-circuited. Like with statements, but with more style points.
Installation
Add monaditto to your list of dependencies in mix.exs:
def deps do
  [
    {:monaditto, "~> 0.4.0"}
  ]
end
Quick Start
# Basic mapping
{:ok, "hello"}
|> Monad.map(&String.upcase/1)
|> Monad.map(&String.reverse/1)
# => {:ok, "OLLEH"}

# Error short-circuiting
{:error, :oops}
|> Monad.map(&String.upcase/1)  # Nope, not happening
|> Monad.map(&String.reverse/1) # Still nope
# => {:error, :oops}

# Safe operations
Monad.safe(fn -> 1 / 0 end)
# => {:error, %ArithmeticError{...}}

# Processing lists
[{:ok, 1}, {:ok, 2}, {:ok, 3}]
|> Monad.traverse(&({:ok, &1 * 2}))
# => {:ok, [2, 4, 6]}
Available Functions
	map/2 - Transform success values
	map_error/2 - Transform error values
	flat_map/2 - Chain operations that return results
	bimap/3 - Transform both success and error cases
	peek/2 - Side effects without changing the value
	traverse/2 - Map and sequence combined
	sequence/2 - Unwrap lists of results
	safe/2 - Wrap dangerous operations
	unwrap/2 & unwrap!/1 - Extract values (carefully)
	any_error?/1 & all_ok?/1 - Validation helpers

Philosophy
This library embraces Elixir's "let it crash" mentality while giving you tools to handle errors gracefully when you need to. We're not trying to turn Elixir into Haskell (though Haskell is lovely). We're just making your existing error-handling patterns more composable and less nested.
No magic, no surprises, just functions that do what they say on the tin.
Documentation
Full documentation is available at HexDocs (when we publish it).
Contributing
Found a bug? Have an idea? PRs welcome! Just remember: keep it simple, keep it pragmatic, keep it Elixir-y.
License
MIT License. Because sharing is caring, and lawyers are expensive.

Made with ❤️ and a healthy dose of functional programming enthusiasm


  

    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.
[0.4.0] - 2025-01-18
Changed
	peek/2 function now passes the full data structure to the callback function instead of just the payload
	peek/2 function now safely handles exceptions using safe/1 wrapper

[0.3.1] - 2025-08-15
Changed
	Remove Monaditto header from moduledoc

[0.3.0] - 2025-08-15
Changed
	Add typespecs for all public functions

0.2.0 - 2025-08-15
Changed
	Made do_traverse/2 function private (internal implementation detail)

0.1.0 - 2025-08-15
Added
	Initial release of Monaditto
	Core monad functions: map/2, map_error/2, flat_map/2
	Utility functions: bimap/3, peek/2, unwrap/2, unwrap!/1
	List operations: traverse/2, sequence/2
	Safety functions: safe/2
	Validation helpers: any_error?/1, all_ok?/1
	Comprehensive test suite with 140 tests
	Documentation with examples
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Introduction
Hi there!
This is a library for monads in Elixir - not with new structures, but with idiomatic Elixir tuples
You have already seen monads in Elixir:
jose = %{first_name: "Jose", last_name: "Valim"}
{:ok, "Jose"} = Map.fetch(jose, :first_name)    # Oh gosh! Monad `Maybe` - `Just "Jose"`
:error = Map.fetch(jose, :age)                  # Holly moly! Monad `Maybe` - `Nothing`
So, don't be afraid of monads, you use it every day
I don't want you to change your entire codebase and break simplicity of elixir,
so you could use any function from this library without wrapping it in a new structure like %Just{}, %Nothing{} etc
Example
You can chain operations naturally using pipelines, just like you do with regular Elixir code:
# Success path
{:ok, "john"}
|> Monad.map(&String.upcase/1)
|> Monad.map(&String.reverse/1)
# => {:ok, "NHOJ"}

# Error path - stops at first error
{:error, :not_found}
|> Monad.map(&String.upcase/1)
|> Monad.map(&String.reverse/1)
# => {:error, :not_found}

# Real-world example
user_id
|> fetch_user()           # {:ok, %User{}} | {:error, :not_found}
|> Monad.map(&User.email/1)
|> Monad.map(&send_email/1)
# => {:ok, :email_sent} | {:error, :not_found}
Other examples you could find in the documentation for dedicated functions
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    Functions
  


    
      
        all_ok?(data)

      


        Checks if all values are successful ({:ok, ...}), without nested values checking



    


    
      
        any_error?(data)

      


        Checks if there is any error in the data, without nested values checking



    


    
      
        bimap(data, success_fun, error_fun)

      


        Applies a function if data is successful ({:ok, ...}), otherwise applies another function



    


    
      
        flat_map(data, fun)

      


        Applies a function for value part of successful data, otherwise returns the data as is



    


    
      
        map(data, fun)

      


        Applies a function if data is successful ({:ok, ...}), otherwise returns the data as is



    


    
      
        map_error(data, fun)

      


        Applies a function if data is error, otherwise returns the data as is



    


    
      
        peek(data, fun)

      


        Calls a function with the data and returns the data as is



    


    
      
        safe(fun, after_fun \\ fn -> nil end)

      


        Wraps a function in a try/rescue block and returns {:error, error} if an error is raised



    


    
      
        sequence(data, strategy \\ :until_error)

      


        Unwraps a list of results



    


    
      
        traverse(data, fun)

      


        Combines map and sequence functions



    


    
      
        unwrap(data, default \\ nil)

      


        Unwraps a data and returns the default value if the data is error



    


    
      
        unwrap!(data)

      


        Unwraps a data, similar to Monad.unwrap/2 but raises an error if the data is error
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          @type error() :: {:error, any()} | :error


      



  



  
    
      
    
    
      ok()



        
          
        

    

  


  

      

          @type ok() :: {:ok, any()} | :ok
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          @type result() :: ok() | error()
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          @spec all_ok?([result()] | result()) :: boolean()


      


Checks if all values are successful ({:ok, ...}), without nested values checking
Examples
iex> Monad.all_ok?({:ok, "John"})
...> true

iex> Monad.all_ok?([{:ok, "John"}, {:ok, "Brother Tom"}])
...> true

iex> Monad.all_ok?([{:ok, "John"}, {:error, :not_found}])
...> false

iex> Monad.all_ok?([{:ok, "John"}, {:error, :not_found}, {:ok, "Jane"}])
...> false

  



  
    
      
    
    
      any_error?(data)



        
          
        

    

  


  

      

          @spec any_error?([result()] | result()) :: boolean()


      


Checks if there is any error in the data, without nested values checking
Examples
iex> Monad.any_error?({:ok, "John"})
...> false

iex> Monad.any_error?([{:ok, "John"}, {:ok, "Brother Tom"}])
...> false

iex> Monad.any_error?({:error, :not_found})
...> true

iex> Monad.any_error?([{:error, :not_found}, {:ok, "John"}])
...> true

  



  
    
      
    
    
      bimap(data, success_fun, error_fun)



        
          
        

    

  


  

      

          @spec bimap(result(), (any() -> any()), (any() -> any())) :: result()


      


Applies a function if data is successful ({:ok, ...}), otherwise applies another function
Similar to Monad.map/2, but for both success and error cases
Examples
iex> greet = fn name -> "Hello, #{name}!" end
iex> error = fn reason -> "Error: #{reason}" end

iex> Monad.bimap({:ok, "John"}, greet, error)
...> {:ok, "Hello, John!"}

iex> Monad.bimap({:error, :not_found}, greet, error)
...> {:error, "Error: not_found"}

  



  
    
      
    
    
      flat_map(data, fun)



        
          
        

    

  


  

      

          @spec flat_map([result()], (any() -> result())) :: result()


      


Applies a function for value part of successful data, otherwise returns the data as is
Examples
iex> Monad.flat_map({:ok, "John"}, fn name -> {:ok, "Hello, #{name}!"} end)
...> {:ok, "Hello, John!"}

iex> Monad.flat_map({:error, :not_found}, fn reason -> {:ok, "Hello, #{reason}!"} end)
...> {:error, :not_found}

iex> [{:ok, "John", 25}, {:ok, "Brother Tom", 30}]
...> |> Monad.flat_map(fn {name, age} -> {:ok, name, age * 2} end)
...> |> Monad.flat_map(fn {name, age} -> {:ok, "#{name} is #{age} years old"} end)
...> {:ok, ["John is 50 years old", "Brother Tom is 60 years old"]}

iex> [{:ok, "John", 25}, {:error, :not_found}, {:ok, "Brother Tom", 30}]
...> |> Monad.flat_map(fn {name, age} -> {:ok, name, age * 2} end)
...> |> Monad.flat_map(fn {name, age} -> {:ok, "#{name} is #{age} years old"} end)
...> {:error, :not_found}

  



  
    
      
    
    
      map(data, fun)



        
          
        

    

  


  

      

          @spec map(result(), (any() -> any())) :: result()


      


Applies a function if data is successful ({:ok, ...}), otherwise returns the data as is
Examples
Most common {:ok, value} | {:error, reason} | :error case:
iex> greet = fn name -> "Hello, #{name}!" end

iex> Monad.map({:ok, "John"}, greet)
...> {:ok, "Hello, John!"}

iex> Monad.map({:error, :not_found}, greet)
...> {:error, :not_found}

iex> Monad.map(:error, greet)
...> :error
Tuples with more than one value are passed as tuple in the mapping function:
iex> Monad.map({:ok, "John", "John's info"}, fn {name, info} -> "Hello, #{name}! #{info}" end)
...> {:ok, "Hello, John! John's info"}

  



  
    
      
    
    
      map_error(data, fun)



        
          
        

    

  


  

      

          @spec map_error(result(), (any() -> any())) :: result()


      


Applies a function if data is error, otherwise returns the data as is
Examples
iex> Monad.map_error({:error, :not_found}, fn reason -> "Error: #{reason}" end)
...> {:error, "Error: not_found"}

iex> Monad.map_error({:ok, "John"}, fn reason -> "Error: #{reason}" end)
...> {:ok, "John"}

iex> Monad.map_error(:error, fn reason -> "Error: #{reason}" end)
...> :error
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          @spec peek(result(), (any() -> any())) :: result()


      


Calls a function with the data and returns the data as is
Examples
iex> Monad.peek({:ok, "John"}, fn {:ok, name} -> IO.puts("Hello, #{name}!") end)
...> {:ok, "John"}

iex> Monad.peek({:error, :not_found}, fn {:error, reason} -> IO.puts("Error: #{reason}") end)
...> {:error, :not_found}

  



    

  
    
      
    
    
      safe(fun, after_fun \\ fn -> nil end)



        
          
        

    

  


  

      

          @spec safe((-> any()), (-> any())) :: result()


      


Wraps a function in a try/rescue block and returns {:error, error} if an error is raised
Optionally accepts an after_fun that will be executed in the after block regardless of success or failure.
Examples
iex> Monad.safe(fn -> 1 / 0 end)
...> {:error, %ArithmeticError{message: "bad argument in arithmetic expression"}}

iex> Monad.safe(fn -> "Hello" end)
...> {:ok, "Hello"}

iex> Monad.safe(fn -> "Success" end, fn -> IO.puts("Cleanup") end)
...> {:ok, "Success"}
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          @spec sequence([result()], :until_error) :: result()


      


Unwraps a list of results
During unwrapping, any values after :ok or :error will be grouped into a tuple if there are more than one,
but if there is only :error atom instead of tuple, it will be treated as {:error, :error}:
	{:ok, :here, :there} -> {:here, :there}
	{:error, :here, :there} -> {:here, :there}
	{:ok, :here} -> :here
	{:error, :here} -> :here
	:error -> {:error, :error}

Strategies:
	:until_error - stops at the first error (default)

Examples
Common {:ok, value} | {:error, reason} list:
  data = [
    {:ok, "John"},
    {:ok, "Brother Tom"},
    {:error, :not_found},
    {:ok, "Jane"},
    {:error, :bad_query}
  ]

  iex> Monad.sequence(data)
  ...> {:error, :not_found}
Mixed values (yes, it's possible, but remember that God watches you):
  data = [
    {:ok, "John", "John's info"},
    :error,
    {:error, :not_found, "meta info"},
    {:ok, "Brother Tom"},
    {:error, :not_found}
  ]

  iex> Monad.sequence(data)
  ...> :error

  iex> Monad.sequence([{:ok, "John"}, {:ok, "Brother Tom"}])
  ...> {:ok, ["John", "Brother Tom"]}
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          @spec traverse([result()] | result(), (any() -> result())) :: result()


      


Combines map and sequence functions
Examples
iex> Monad.traverse(1..5, & {:ok, &1 * 2})   # map + sequence
...> {:ok, [2, 4, 6, 8, 10]}

iex> map_even = fn x ->
       if rem(x, 2) == 0,
          do: {:ok, x * 2},
          else: {:error, :odd}
     end

iex> Monad.traverse(1..5, map_even)
...> {:error, :odd}

iex> Monad.traverse([2, 4, 6, 10], map_even)
...> {:ok, [4, 8, 12, 20]}
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          @spec unwrap(result(), any()) :: any()


      


Unwraps a data and returns the default value if the data is error
Examples
iex> Monad.unwrap({:ok, "John"}, "Default")
...> "John"

iex> Monad.unwrap({:error, :not_found}, "Default")
...> "Default"

iex> Monad.unwrap(:error)
...> nil

  



  
    
      
    
    
      unwrap!(data)



        
          
        

    

  


  

      

          @spec unwrap!(result()) :: any()


      


Unwraps a data, similar to Monad.unwrap/2 but raises an error if the data is error
Examples
iex> Monad.unwrap!({:ok, "John"})
...> "John"

iex> Monad.unwrap!({:error, :not_found})
...> ** (RuntimeError) Error: not_found
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