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A lightweight, flexible dependency injection framework for Elixir.
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About
Ginject is a thoughtfully designed dependency injection framework for Elixir applications that embraces the philosophy of explicit over implicit. It provides a clean, declarative way to manage dependencies while maintaining the flexibility and power that Elixir developers expect.
Why Ginject?
	Elixir-centric Design: Built from the ground up with Elixir's patterns and practices in mind
	Compile-time Resolution: Catch configuration issues early with compile-time dependency resolution
	Flexible Strategy System: Easily adapt to different dependency resolution needs through configurable strategies
	Testing First: First-class support for testing with mock implementations and strategy swapping
	Zero Runtime Overhead: All the dependency wiring happens at compile time
	Safety: Leverages Elixir behaviours for interface definitions

Installation
Add ginject to your list of dependencies in mix.exs:
def deps do
  [
    {:ginject, "~> 0.1.0"}
  ]
end
Usage
Basic Usage
There are two ways to inject services into a module:
Using the use directive with :services option
defmodule YourApp.UserController do
  use Ginject, services: [
    YourApp.UserService,
    {YourApp.AuthService, as: Auth}
  ]

  def create_user(params) do
    with {:ok, user} <- UserService.create(params),
         {:ok, token} <- Auth.generate_token(user) do
      {:ok, %{user: user, token: token}}
    end
  end
end
Using the service macro
defmodule YourApp.UserController do
  use Ginject

  service YourApp.UserService
  service YourApp.AuthService, as: Auth

  def create_user(params) do
    with {:ok, user} <- UserService.create(params),
         {:ok, token} <- Auth.generate_token(user) do
      {:ok, %{user: user, token: token}}
    end
  end
end
Configuration
Configure Ginject in your application config:
# config/config.exs
config :ginject, Ginject.DI,
  strategy: Ginject.Strategy.BehaviourAsDefault,
  services: [
    {YourApp.UserController, [
      %{service: YourApp.UserService, impl: YourApp.UserService.Impl},
      %{service: YourApp.AuthService, impl: YourApp.AuthService.Impl}
    ]}
  ]
Best Practices
1. Define Service Interfaces Using Behaviours
defmodule YourApp.UserService do
  @callback create(params :: map()) :: {:ok, User.t()} | {:error, term()}
  @callback update(id :: integer(), params :: map()) :: {:ok, User.t()} | {:error, term()}
end
2. Keep Service Implementations Isolated
defmodule YourApp.UserService.Impl do
  @behaviour YourApp.UserService
  
  @impl true
  def create(params) do
    # Implementation
  end

  @impl true
  def update(id, params) do
    # Implementation
  end
end
3. Use Meaningful Aliases
Choose clear and concise aliases that make the code more readable:
# Good
service UserManagement.AuthenticationService, as: Auth
service UserManagement.AuthorizationService, as: Permissions

# Avoid
service UserManagement.AuthenticationService, as: A
service UserManagement.AuthorizationService, as: Auth2
Testing
Add Hammox dependency in your mix.exs:
def deps do
  [
    ...,
    {:hammox, "~> 0.7", only: :test}
  ]
end
Use the builtin Mox strategy:
# config/test.exs
config :ginject, Ginject.Di, strategy: Ginject.Strategy.Mox
While in your test use:
defmodule MyTest do
  use ExUnit.Case
  use Ginject.Test

  test "..." do
    mock = get_injected_service(MyModule, MyService)

    expect(mock, :function_name, fn ->
      # assertions
    end)
  end
end
See Mox or Hammox documentation to learn how to set expectations.
Contributing
	Fork the repository
	Create your feature branch (git checkout -b feature/amazing-feature)
	Commit your changes (git commit -m 'Add some amazing feature')
	Push to the branch (git push origin feature/amazing-feature)
	Open a Pull Request

Make sure to:
	Write tests for new features
	Update documentation as needed
	Follow the existing coding style
	Write good commit messages

License
This project is licensed under the MIT License - see the LICENSE file for details.
Credits
Created and maintained by Gigitsu.
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MIT License

Copyright (c) 2025 Luigi Clemente

Permission is hereby granted, free of charge, to any person obtaining a copy
of this software and associated documentation files (the "Software"), to deal
in the Software without restriction, including without limitation the rights
to use, copy, modify, merge, publish, distribute, sublicense, and/or sell
copies of the Software, and to permit persons to whom the Software is
furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, EXPRESS OR
IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF MERCHANTABILITY,
FITNESS FOR A PARTICULAR PURPOSE AND NONINFRINGEMENT. IN NO EVENT SHALL THE
AUTHORS OR COPYRIGHT HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER
LIABILITY, WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER DEALINGS IN THE
SOFTWARE.
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Ginject is a lightweight, flexible dependency injection framework for Elixir applications.
It provides a clean and intuitive way to manage dependencies between modules while promoting
loose coupling and better testability.
Features
	Simple and declarative dependency injection
	Configuration-based injection strategies
	Compile-time service resolution

Service Injection Methods
There are two ways to inject services into a module:
Using the :services option
defmodule Your.Module do
  use Ginject, services: [
    Your.ServiceA,
    {Your.ServiceB, as: B}
  ]

  def run do
    ServiceA.foo()
    B.foo()
  end
end
Using the service macro
defmodule Your.Module do
  use Ginject

  service Your.ServiceA
  service Your.ServiceB, as: B

  def run do
    ServiceA.foo()
    B.foo()
  end
end
Strategies
A strategy in Ginject defines how a service implementation is resolved. The default strategy
is Ginject.Strategy.BehaviourAsDefault, which uses modules that defines the behaviour  as its
implementation.
For more details about strategies, see Ginject.Strategy.
Configuration
Ginject can be configured in your application config:
config :ginject,
  # The strategy to use for resolving service implementations
  strategy: Ginject.Strategy.BehaviourAsDefault,

  # Service implementation mappings
  services: [
    {Your.Module, [
      %{service: Your.ServiceA, impl: Your.ServiceA.Impl},
      %{service: Your.ServiceB, impl: Your.ServiceB.Impl}
    ]}
  ]
Best Practices
	Define service interfaces using behaviours
	Keep service implementations isolated
	Use meaningful aliases for better code readability
	Configure service implementations in your application config
	Use different implementations for testing
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The core dependency injection module that handles service registration and resolution.
This module provides the underlying implementation for Ginject's dependency injection
system. It manages:
	Service registration and tracking
	Implementation resolution through configurable strategies
	Compile-time alias creation
	Runtime service resolution

Architecture
The DI system works in several layers:
	Service Registration: Through the use of service/2 macro
	Implementation Resolution: Using configurable strategies (default: Ginject.Strategy.BehaviourAsDefault)
	Alias Creation: For convenient access to resolved implementations
	Runtime Resolution: For dynamic service resolution through get_service!/3

This module is primarily used internally by Ginject and shouldn't be used
directly in most cases. Use the Ginject module's public interface instead.
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Returns the implementation module for a given service at runtime.
This function is similar to the service macro but instead of creating an alias,
it returns the resolved implementation module directly. This is useful when you need
to resolve service implementations dynamically at runtime.
Parameters
	service - The service module to resolve
	module - The module requesting the service implementation
	opts - Additional options to pass to the strategy

Returns
	The resolved implementation module for the service

Examples
# Get implementation for UserService
impl = Ginject.get_service!(MyApp.UserService, MyModule)
impl.some_function()

# With additional options
impl = Ginject.get_service!(MyApp.AuthService, MyModule, custom_opt: :value)
Error Handling
Raises an ArgumentError if no valid implementation can be resolved for the service.
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Injects a service into the current module.
This macro provides a declarative way to inject dependencies. It creates an alias
for the resolved service implementation and registers the service in the module's
injected services list.
Options
	:as - The alias to use for the injected service. If not provided,
the last part of the service's module name will be used.

Examples
defmodule MyModule do
  use Ginject

  # Basic usage
  service MyApp.UserService

  # With custom alias
  service MyApp.AuthenticationService, as: Auth
end
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Defines the behaviour for dependency resolution strategies.
A strategy in Ginject is responsible for determining how a service implementation
is resolved from a service definition. Strategies provide flexibility in how
dependencies are mapped to their concrete implementations, allowing for different
resolution patterns based on your application's needs.
Purpose of Strategies
Strategies serve several key purposes in dependency injection:
	Decoupling: They separate the logic of how implementations are found from
where they are used, making the system more flexible and maintainable.

	Configuration: They allow changing how dependencies are resolved without
modifying the code that uses them.

	Testing: They make it easy to swap implementations for testing by using
different strategies in different environments.

	Runtime Flexibility: They can provide different implementations based on
runtime conditions or configuration.


Implementing a Strategy
To create a custom strategy, implement the get_implementation/3 callback:
defmodule MyApp.CustomStrategy do
  @behaviour Ginject.Strategy

  @impl true
  def get_implementation(service, module, opts) do
    # Your implementation resolution logic
    impl = find_implementation(service, opts)
    {impl, []}
  end
end
Built-in Strategies
Ginject comes with some built-in strategies:
	Ginject.Strategy.BehaviourAsDefault (default) - Uses behaviour modules as
service interfaces and looks up their implementations
	Other strategies can be added based on common patterns

Using Strategies
Strategies can be configured globally or per-service:
# In config.exs
config :ginject,
  strategy: MyApp.CustomStrategy,
  services: [
    {MyApp.Module, [
      %{service: MyApp.Service, impl: MyApp.Service.Impl}
    ]}
  ]
Strategy Response
Strategies must return a tuple {implementation, identifiers}:
	implementation: The module that implements the service
	identifiers: Any additional identification info (used internally)
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          @callback get_implementation(service :: module(), module :: module(), opts :: keyword()) ::
  {impl :: module(), ids :: any()}


      


Resolves the implementation module for a given service.
This callback is called by Ginject whenever it needs to resolve a service implementation.
The strategy must determine which module should be used to implement the requested service
based on the service module, the requesting module, and any provided options.
Parameters
	service - The service module to resolve (typically a behaviour defining the interface)
	module - The module requesting the service implementation
	opts - A keyword list of options that may include:	:services - A list of configured service implementations
	:default - A default implementation to use if none is found
	:tag or :tags - Tags for contextual resolution
	Other strategy-specific options



Returns
A tuple containing:
	{implementation, identifiers}	implementation - The module that implements the service
	identifiers - Any additional identification info (like tags) used for caching or debugging



Example Implementation
@impl true
def get_implementation(service, module, opts) do
  case find_implementation(service, module, opts) do
    nil -> {opts[:default] || service, []}
    impl -> {impl, opts[:tags] || []}
  end
end
Error Handling
The implementation should:
	Always return a valid module as the implementation
	Never return nil or undefined values
	Use the service module itself or a configured default as fallback
	Raise an error only in cases of invalid configuration

Best Practices
	Cache expensive lookups when possible
	Provide meaningful identifiers for debugging
	Handle all edge cases gracefully
	Document any strategy-specific options
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A resolution strategy that uses behaviour modules as service implementations
with support for tagged implementations.
This strategy provides a simple way to resolve service implementations with the following features:
	Uses the behaviour module as its default implementation
	Supports tagged implementations for contextual resolution
	Allows configuration-based implementation mapping

How It Works
	The strategy first looks for configured implementations that match the service
	If tagged implementations exist, they are ranked based on tag similarity
	If no matching implementation is found, falls back to the behaviour module itself

Configuration
You can configure implementations in your application config:
config :dependency_injection,
  strategy: Ginject.Strategy.BehaviourAsDefault,
  services: [
    {MyApp.Module, [
      %{
        service: MyApp.UserService,
        impl: MyApp.UserService.PostgresImpl,
        tags: [:postgres, :production]
      },
      %{
        service: MyApp.UserService,
        impl: MyApp.UserService.InMemoryImpl,
        tags: [:memory, :test]
      }
    ]}
  ]
Tag-Based Resolution
Tags allow for contextual service resolution. The strategy ranks implementations
based on how well their tags match the requested tags:
Examples
# Basic usage with default implementation
service MyApp.UserService

# With specific tags
service MyApp.UserService, tag: :postgres
service MyApp.UserService, tags: [:postgres, :production]

# With custom default
service MyApp.UserService, default: MyApp.UserService.DefaultImpl
Implementation Selection
The strategy selects implementations in this order:
	Configured implementation with highest tag similarity score
	Custom default implementation if specified
	The behaviour module itself as a last resort

This provides a flexible yet predictable way to resolve service implementations
while maintaining good defaults.
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A strategy that automatically creates mock implementations using the Hammox library
for testing purposes.
This strategy is particularly useful in test environments where you want to:
	Automatically mock service behaviors
	Create unique mock implementations for each test
	Avoid manual mock setup and teardown

Features
	Automatic mock creation for behaviours
	Unique mock names to prevent conflicts
	Integration with Hammox for type-checked mocks
	Zero-configuration mock setup

Usage
	Add Hammox to your dependencies:
 # mix.exs
 defp deps do
   [
     {:hammox, "~> 0.7", only: :test}
   ]
 end

	Configure Ginject to use this strategy in test:
 # config/test.exs
 config :dependency_injection,
   strategy: Ginject.Strategy.Hammox

	Use in your tests:
 defmodule MyApp.UserServiceTest do
   use ExUnit.Case
   import Mox

   setup do
     # Your service will automatically get a mock implementation
     service MyApp.UserService
     :ok
   end

   test "creates a user" do
     expect(MyApp.UserService.Mox, :create_user, fn params ->
       {:ok, %User{name: params.name}}
     end)

     assert {:ok, user} = MyService.create_user(%{name: "John"})
   end
 end


How It Works
When a service is requested, this strategy:
	Generates a unique mock name for the service
	Creates a new mock implementation using Hammox
	Returns the mock module for injection

The mock name is guaranteed to be unique through the use of
:erlang.unique_integer(), preventing any potential naming conflicts
in your test suite.
Benefits
	Type Safety: Hammox provides type checking for your mocks
	Automatic Setup: No need to manually define mocks
	Isolation: Each mock is unique, preventing test interference
	Simplicity: Zero configuration required beyond strategy selection

Note
This strategy is only available when Hammox is loaded (typically in
test environment). Make sure to have Hammox in your dependencies
before using this strategy.
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Helpers for accessing injected services from tests.
This module provides a small testing-focused API to retrieve the concrete
implementation that was injected into a module at runtime by the
Ginject injection mechanism. It exposes a __using__/1 macro that imports
the convenience function get_injected_service/2 and get_injected_service/3.
Example
defmodule MyServiceTest do
  use ExUnit.Case
  use Ginject.Test

  test "calls the injected implementation" do
    impl = get_injected_service(Module.Using.The.Service, The.Service)
    assert function_exported?(impl, :call, 1)
  end
end
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          @spec get_injected_service(module(), service(), ids :: any()) :: service()


      


Returns the actual service injected into the specified module.
Example
iex> impl = get_injected_service(Module.Using.The.Service, The.Service)
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