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    Genesis

Genesis is an ECS (Entity Component System) library for Elixir focused on ease of use and ergonomics. This library is heavily inspired by the architecture used in the game Caves of Qud and ADOM (Ancient Domains of Mystery).
[!TIP]
If you don't yet know what an Entity Component System is, the ECS FAQ repository from the creator of Flecs (a very popular ECS library) is a very good resource to get a good overview.

In the case of Genesis, the ECS terminology is used quite loosely as we don't make any assumptions about what your game loop looks like. Genesis was created to take advantage of Elixir strengths to create an event-driven architecture that is very useful for building certain types of games. In fact, the whole idea for this library is based on the following talks from Thomas Biskup and Brian Bucklew:
	AI in Qud and Sproggiwood
	Data-Driven Engines of Qud and Sproggiwood
	There be dragons: Entity Component Systems for Roguelikes

Installation
def deps do
  [
    {:genesis, "~> 0.6.0"}
  ]
end
Getting Started
This tutorial will walk you through creating a combat system where a sword can attack and potentially ignite a flammable barrel.
Defining Aspects
Aspects are modular pieces of behavior that can be attached to game objects. Let's start with a Durability aspect that handles damage:
defmodule Durability do
  use Genesis.Aspect, events: [:attack]

  prop :durability, :integer, default: 100

  def handle_event(%{name: :attack} = event) do
    update(event.object, :durability, &(&1 - event.args.damage))
    {:cont, event}
  end
end
Next, let's create a Flammable aspect that can be ignited by fire damage:
defmodule Flammable do
  use Genesis.Aspect, events: [:attack]

  prop :burning, :boolean, default: false

  def handle_event(%{name: :attack} = event) do
    if event.args.type == :fire do
      replace(event.object, :burning, true)
    end
    {:cont, event}
  end
end
Registering Aspects
Before using aspects, they need to be registered with the manager:
Genesis.Manager.register_aspect(Durability)
Genesis.Manager.register_aspect(Flammable)
Starting a World and Creating Objects
Now we can create a world, instantiate objects, and attach aspects:
{:ok, world} = Genesis.World.start_link()

barrel = Genesis.World.create(world)

Flammable.attach(barrel)
Durability.attach(barrel, durability: 50)
Dispatching Events
Let's attack the barrel with different weapons:
Genesis.World.send(world, barrel, :attack, %{damage: 10, type: :physical})

Durability.get(barrel)
#=> %Durability{durability: 40}

Flammable.get(barrel)
#=> %Flammable{burning: false}

Genesis.World.send(world, barrel, :attack, %{damage: 15, type: :fire})

Durability.get(barrel)
#=> %Durability{durability: 25}

Flammable.get(barrel)
#=> %Flammable{burning: true}
This example demonstrates the core Genesis workflow: defining aspects with behavior, registering them, instantiating objects in a world, attaching aspects, and dispatching events to drive game logic.
Special Thanks ❤️
A big thanks to both Brian Bucklew and Thomas Biskup for the inspiring talks. The Caves of Qud modding guides in particular was a great resource to see what this architecture would be capable of.
Special thanks to other ECS libraries that influenced the development of Genesis:
	Geotic - A friendly JavaScript ECS library that is also based on the Brian Bucklew and Thomas Biskup talks. Finding this library in the midst of traditional ECS implementations was a breath of fresh air.
	ECSx - Another excellent ECS library with a more traditional approach. ECSx paved the way as one of the very first Elixir implementations. It greatly impacted some of Genesis's design choices.



  

    
Genesis 
    



      
Genesis is a framework for building entity-component-system (ECS) based games in Elixir.
It provides a flexible and efficient way to manage game objects, their aspects (components),
and the events that drive game logic.
Objects
Objects are the core entities in the game world. They are identified by unique IDs and can
have multiple aspects attached to them, which define their behavior and state.
Aspects
Aspects are modular pieces of state or behavior that can be attached to game objects. They encapsulate specific functionality,
allowing for great granularity when modeling behaviors like health, position, inventory, etc.
Prefabs
Prefabs are templates for creating game objects with predefined sets of aspects and properties.
They allow for rapid instantiation of complex objects that have shared information with their parents.
Events
Events are messages that are sent to objects to trigger behavior in their aspects.
Event routing
Events sent to the same object are guaranteed to be processed in order, while events sent to
different objects are processed concurrently. This ensures consistency in object state while maximizing performance.
Each game world runs a GenStage pipeline to handle event dispatching and processing efficiently.
This pipeline is composed of three core components:
Herald (Producer) - Receives Genesis Events from the world and distributes them across multiple partitions
using consistent hashing based on the target object ID. This ensures all events for the same object
always go to the same partition, enabling ordered processing.
Envoy (Producer-Consumer) - One per partition. Maintains separate queues for each object within
its partition. When Genesis Events arrive for an object, they are queued. The Envoy batches Genesis Events
for the same object together and emits them as a single GenStage event payload to ensure only one
worker processes a given object at a time, preventing race conditions.
Scribe (Consumer) - Supervises worker processes that execute the actual event processing. Each worker
receives a batch of Genesis Events for a single object, processes them sequentially, then notifies the
Envoy when finished so more events can be dispatched for that object.
The topology looks like the following (with 2 partitions):
                        ┌──> [Envoy P0] ---> [Scribe] -----> [Worker]
  [World] ──> [Herald] ─┤
                        └──> [Envoy P1] ---> [Scribe] ──┬──> [Worker]
                                                        └──> [Worker]
Here's how events flow through the system (using 2 partitions as an example):
	Events arrive at the World and are dispatched to the Herald
 object 1 :attack  ──┐
 object 1 :move    ──┤
 object 2 :heal    ──┼─> [World] ---(notifies)---> [Herald]
 object 3 :move    ──┤
 object 3 :attack  ──┘

	The Herald routes them to partitions by hashing the object ID:
 Envoy P0 - [{1, :move}, {1, :attack}]
 Envoy P1 - [{2, :heal}, {3, :attack}, {3, :move}]

	Each Envoy groups events per object in separate "lanes" (queues):
 Envoy P0 - %{"1" => [:move, :attack]}
 Envoy P1 - %{"2" => [:heal], "3" => [:attack, :move]}

	Scribe assigns each object's batch to a worker for sequential processing:
 Worker A - {1, [:move, :attack]}
 Worker B - {2, [:heal]}
 Worker C - {3, [:attack, :move]}


This architecture provides:
	Concurrency: Events for different objects are processed in parallel across partitions
	Consistency: Events for the same object are always processed in order
	Scalability: The number of partitions can be configured based on workload


      




  

    
Genesis.Aspect behaviour
    



      
Provides common behavior and callbacks for aspects.
Aspects are modular pieces of state or behavior that can be attached to objects.

      


      
        Summary


  
    Types
  


    
      
        event()

      


    


    
      
        object()

      


    


    
      
        props()

      


    





  
    Callbacks
  


    
      
        all()

      


        Returns all aspects of the given type.
Returns a list of tuples containing the object and the aspect struct.



    


    
      
        at_least(atom, integer)

      


        Returns all aspects that have the given property with a value greater than or equal to the given minimum.



    


    
      
        at_most(atom, integer)

      


        Returns all aspects that have the given property with a value less than or equal to the given maximum.



    


    
      
        attach(object, props)

      


        Attaches an aspect to an object.
Returns :ok if the aspect was successfully attached, :noop if an aspect with the same props
is already attached, or :error if the same aspect with different props is already attached.



    


    
      
        between(atom, integer, integer)

      


        Returns all aspects that have the given property with a value between the given minimum and maximum (inclusive).



    


    
      
        cast(props)

      


        Casts the given properties into a map of permitted values.
This function normalizes input that can be used to create an aspect.



    


    
      
        exists?(object)

      


        Returns true if the aspect is attached to the given object.



    


    
      
        get(object)

      


        Retrieves the aspect attached to an object.
Returns the aspect struct if present or nil.



    


    
      
        get(object, any)

      


        Same as get/1, but returns a default value if the aspect is not present.



    


    
      
        handle_event(event)

      


        Handles events dispatched to this aspect via its parent object.
Receives the event name, the object and a map of arguments for the event.



    


    
      
        init()

      


        Initializes the aspect ETS table.
Should return an atom with the name of the table and a list of events.



    


    
      
        match(props)

      


        Returns all aspects that match the given properties.



    


    
      
        new(props)

      


        Creates a new aspect by casting the given properties.
The given properties are passed to the cast/1 function.



    


    
      
        on_hook(atom, object, struct)

      


        Called when an aspect is attached, removed, replaced, or updated on an object.
Receives the hook name, the object, and the aspect struct that triggered the hook.



    


    
      
        remove(object)

      


        Removes an aspect from an object.
Returns :noop  if the aspect is not present.



    


    
      
        replace(object, props)

      


        Replaces an aspect attached to an object.
Will return :noop if the aspect is not present.



    


    
      
        update(object, atom, fun)

      


        Updates a specific property of an aspect attached to the object.
Will return :noop if the aspect is not present or :error if the property does not exist.



    





      


      
        Types


        


  
    
      
    
    
      event()



        
          
        

    

  


  

      

          @type event() :: Genesis.Event.t()


      



  



  
    
      
    
    
      object()



        
          
        

    

  


  

      

          @type object() :: integer() | atom() | binary()


      



  



  
    
      
    
    
      props()



        
          
        

    

  


  

      

          @type props() :: keyword() | map()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      all()



        
          
        

    

  


  

      

          @callback all() :: [{object(), struct()}]


      


Returns all aspects of the given type.
Returns a list of tuples containing the object and the aspect struct.
Examples
iex> Health.all()
[{1, %Health{current: 100}}, {2, %Health{current: 50}}]

  



  
    
      
    
    
      at_least(atom, integer)



        
          
        

    

  


  

      

          @callback at_least(atom(), integer()) :: [{object(), struct()}]


      


Returns all aspects that have the given property with a value greater than or equal to the given minimum.
Examples
iex> Health.at_least(:current, 50)
[{1, %Health{current: 75}}]

  



  
    
      
    
    
      at_most(atom, integer)



        
          
        

    

  


  

      

          @callback at_most(atom(), integer()) :: [{object(), struct()}]


      


Returns all aspects that have the given property with a value less than or equal to the given maximum.
Examples
iex> Health.at_most(:current, 50)
[{1, %Health{current: 25}}]

  



  
    
      
    
    
      attach(object, props)



        
          
        

    

  


  

      

          @callback attach(object(), props()) :: :ok | :noop | :error


      


Attaches an aspect to an object.
Returns :ok if the aspect was successfully attached, :noop if an aspect with the same props
is already attached, or :error if the same aspect with different props is already attached.

  



  
    
      
    
    
      between(atom, integer, integer)



        
          
        

    

  


  

      

          @callback between(atom(), integer(), integer()) :: [{object(), struct()}]


      


Returns all aspects that have the given property with a value between the given minimum and maximum (inclusive).
Examples
iex> Health.between(:current, 50, 100)
[{1, %Health{current: 75}}]

  



  
    
      
    
    
      cast(props)



        
          
        

    

  


  

      

          @callback cast(props()) :: map()


      


Casts the given properties into a map of permitted values.
This function normalizes input that can be used to create an aspect.

  



  
    
      
    
    
      exists?(object)



        
          
        

    

  


  

      

          @callback exists?(object()) :: boolean()


      


Returns true if the aspect is attached to the given object.

  



  
    
      
    
    
      get(object)



        
          
        

    

  


  

      

          @callback get(object()) :: struct() | nil


      


Retrieves the aspect attached to an object.
Returns the aspect struct if present or nil.
Examples
iex> Health.get(1)
%Health{current: 100}

  



  
    
      
    
    
      get(object, any)



        
          
        

    

  


  

      

          @callback get(object(), any()) :: struct() | any()


      


Same as get/1, but returns a default value if the aspect is not present.

  



  
    
      
    
    
      handle_event(event)


        (optional)


        
          
        

    

  


  

      

          @callback handle_event(event()) :: {:cont, event()} | {:halt, event()}


      


Handles events dispatched to this aspect via its parent object.
Receives the event name, the object and a map of arguments for the event.
Given that the same event is dispatched to all aspects within an object, this
function should return a tuple with :cont or :halt to either keep processing
the event or stop propagating the event to the remaining aspects in the pipeline.

  



  
    
      
    
    
      init()



        
          
        

    

  


  

      

          @callback init() :: {:ets.tid(), [atom()]}


      


Initializes the aspect ETS table.
Should return an atom with the name of the table and a list of events.

  



  
    
      
    
    
      match(props)



        
          
        

    

  


  

      

          @callback match(props()) :: [{object(), struct()}]


      


Returns all aspects that match the given properties.
Examples
iex> Moniker.match(name: "Tripida")
[{1, %Moniker{name: "Tripida"}}]

  



  
    
      
    
    
      new(props)



        
          
        

    

  


  

      

          @callback new(props()) :: struct()


      


Creates a new aspect by casting the given properties.
The given properties are passed to the cast/1 function.

  



  
    
      
    
    
      on_hook(atom, object, struct)



        
          
        

    

  


  

      

          @callback on_hook(atom(), object(), struct()) :: any()


      


Called when an aspect is attached, removed, replaced, or updated on an object.
Receives the hook name, the object, and the aspect struct that triggered the hook.

  



  
    
      
    
    
      remove(object)



        
          
        

    

  


  

      

          @callback remove(object()) :: :ok | :noop


      


Removes an aspect from an object.
Returns :noop  if the aspect is not present.

  



  
    
      
    
    
      replace(object, props)



        
          
        

    

  


  

      

          @callback replace(object(), props()) :: :ok | :noop


      


Replaces an aspect attached to an object.
Will return :noop if the aspect is not present.

  



  
    
      
    
    
      update(object, atom, fun)



        
          
        

    

  


  

      

          @callback update(object(), atom(), fun()) :: :ok | :noop | :error


      


Updates a specific property of an aspect attached to the object.
Will return :noop if the aspect is not present or :error if the property does not exist.

  


        

      


  

    
Genesis.ETS 
    



      
This module provides useful helpers for working with ETS tables.

      


      
        Summary


  
    Functions
  


    
      
        at_least(table, key, value)

      


        Finds all entries where the value is a map with the given key greater than or equal to the value.



    


    
      
        at_most(table, key, value)

      


        Finds all entries where the value is a map with the given key less than or equal to the value.



    


    
      
        between(table, key, min, max)

      


        Finds all entries where the value is a map with the given key between min and max.



    


    
      
        clear(table)

      


        Deletes all entries from the given ETS table.



    


    
      
        delete(table, key)

      


        Deletes the entry with the given key from the table.



    


    
      
        drop(table)

      


        Deletes the entire ETS table.



    


    
      
        exists?(table, key)

      


        Checks if an entry with the given key exists in the table.



    


    
      
        fetch(table, key)

      


        Retrieves all values for a given entry key.



    


    
      
        get(table, key, default \\ nil)

      


        Retrieves the value for an entry with the given key.
Returns the default value if the entry does not exist.



    


    
      
        get!(table, key)

      


        Retrieves the value for an entry with the given key.
Raises if the entry doesn't exist.



    


    
      
        group_keys(table)

      


        Groups entries in the ETS table by their keys.
Returns a stream of tuples containing the key and all values.



    


    
      
        list(table)

      


        Returns all entries in the table as a list of tuples.



    


    
      
        match(table, pairs)

      


        Finds all entries where the value is a map matching the given key-value pairs.



    


    
      
        new(table, opts)

      


        Creates a new ETS table with the given name and options.
If the table already exists, returns the existing table id.



    


    
      
        put(table, key, value)

      


        Inserts or updates an entry in the table.



    


    
      
        stream(table)

      


        Streams all entries from the given ETS table.



    


    
      
        update(table, key, default, fun)

      


        Updates the value for an entry with the given key using a function.
Inserts the default value if the entry doesn't exist.



    


    
      
        update!(table, key, fun)

      


        Updates the value for an entry with the given key using a function.
Raises if the entry with the given key doesn't exist.



    





      


      
        Functions


        


  
    
      
    
    
      at_least(table, key, value)



        
          
        

    

  


  

Finds all entries where the value is a map with the given key greater than or equal to the value.

  



  
    
      
    
    
      at_most(table, key, value)



        
          
        

    

  


  

Finds all entries where the value is a map with the given key less than or equal to the value.

  



  
    
      
    
    
      between(table, key, min, max)



        
          
        

    

  


  

Finds all entries where the value is a map with the given key between min and max.

  



  
    
      
    
    
      clear(table)



        
          
        

    

  


  

Deletes all entries from the given ETS table.

  



  
    
      
    
    
      delete(table, key)



        
          
        

    

  


  

Deletes the entry with the given key from the table.

  



  
    
      
    
    
      drop(table)



        
          
        

    

  


  

Deletes the entire ETS table.

  



  
    
      
    
    
      exists?(table, key)



        
          
        

    

  


  

Checks if an entry with the given key exists in the table.

  



  
    
      
    
    
      fetch(table, key)



        
          
        

    

  


  

Retrieves all values for a given entry key.

  



    

  
    
      
    
    
      get(table, key, default \\ nil)



        
          
        

    

  


  

Retrieves the value for an entry with the given key.
Returns the default value if the entry does not exist.

  



  
    
      
    
    
      get!(table, key)



        
          
        

    

  


  

Retrieves the value for an entry with the given key.
Raises if the entry doesn't exist.

  



  
    
      
    
    
      group_keys(table)



        
          
        

    

  


  

Groups entries in the ETS table by their keys.
Returns a stream of tuples containing the key and all values.

  



  
    
      
    
    
      list(table)



        
          
        

    

  


  

Returns all entries in the table as a list of tuples.

  



  
    
      
    
    
      match(table, pairs)



        
          
        

    

  


  

Finds all entries where the value is a map matching the given key-value pairs.

  



  
    
      
    
    
      new(table, opts)



        
          
        

    

  


  

Creates a new ETS table with the given name and options.
If the table already exists, returns the existing table id.

  



  
    
      
    
    
      put(table, key, value)



        
          
        

    

  


  

Inserts or updates an entry in the table.

  



  
    
      
    
    
      stream(table)



        
          
        

    

  


  

Streams all entries from the given ETS table.

  



  
    
      
    
    
      update(table, key, default, fun)



        
          
        

    

  


  

Updates the value for an entry with the given key using a function.
Inserts the default value if the entry doesn't exist.

  



  
    
      
    
    
      update!(table, key, fun)



        
          
        

    

  


  

Updates the value for an entry with the given key using a function.
Raises if the entry with the given key doesn't exist.

  


        

      


  

    
Genesis.Event 
    



      
A struct representing an event that can be dispatched to objects.
Events are the primary mechanism for triggering behavior in Genesis.
When an event is sent to an object, it will be processed by the aspects
attached that have been registered to handle that specific event.
Fields
	:name - The unique event identifier
	:object - The target object this event was sent to
	:world - The world where of the object was spawned in
	:from - The caller that sent the event to the object
	:timestamp - The event creation timestamp
	:args - Additional event-specific data
	:handlers - The list of modules that will handle the event


      


      
        Summary


  
    Functions
  


    
      
        process(event)

      


        Processes a list of events by invoking their respective handlers in order.
Each handler can choose to continue processing the event or halt further processing.



    





      


      
        Functions


        


  
    
      
    
    
      process(event)



        
          
        

    

  


  

Processes a list of events by invoking their respective handlers in order.
Each handler can choose to continue processing the event or halt further processing.
NOTE: This function is mostly used internally to process object events and calling it directly
should be avoided unless there's a specific need to bypass the default event dispatching mechanism.

  


        

      


  

    
Genesis.Herald 
    




      
        Summary


  
    Functions
  


    
      
        notify(server, event)

      


    


    
      
        start_link(opts)

      


    





      


      
        Functions


        


  
    
      
    
    
      notify(server, event)



        
          
        

    

  


  


  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  


  


        

      


  

    
Genesis.Manager 
    



      
The Manager is a GenServer responsible for coordinating changes to the game registry.
It ensures that all changes write operations are serialized to maintain consistency,
and provides functions to register aspects and prefabs that will be used by the game.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        list_aspects()

      


        List all aspects registered in the game.



    


    
      
        list_prefabs()

      


        Lists all prefabs registered in the game.



    


    
      
        register_aspect(module_or_tuple)

      


        Registers an aspect module with an optional custom alias.



    


    
      
        register_prefab(attrs)

      


        Registers a new prefab definition.
Prefabs are templates for creating objects with predefined aspects and properties.



    


    
      
        start_link(args \\ %{})

      


    


    
      
        table(atom)

      


        Returns the ETS table name used for the given registry.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      list_aspects()



        
          
        

    

  


  

List all aspects registered in the game.
iex> Genesis.Manager.list_aspects()
[{"health", Health}, {"position", Position}]

  



  
    
      
    
    
      list_prefabs()



        
          
        

    

  


  

Lists all prefabs registered in the game.
iex> Genesis.Manager.list_prefabs()
[{"Being", %Genesis.Prefab{aspects: aspects}}]

  



  
    
      
    
    
      register_aspect(module_or_tuple)



        
          
        

    

  


  

Registers an aspect module with an optional custom alias.
Alias are useful to scope aspects in different domains.
If only the module is provided, a default alias is used.
iex> Genesis.Manager.register_aspect(Health)
iex> Genesis.Manager.register_aspect({"prefix::health", Health})

  



  
    
      
    
    
      register_prefab(attrs)



        
          
        

    

  


  

Registers a new prefab definition.
Prefabs are templates for creating objects with predefined aspects and properties.
iex> Genesis.Manager.register_prefab(%{
...>   name: "Being",
...>   aspects: %{
...>     "health" => %{current: 100},
...>     "moniker" => %{name: "Being"}
...>   }
...> })
Prefabs can also inherit from other prefabs to create complex object hierarchies.
iex> Genesis.Manager.register_prefab(%{
...>   name: "Human",
...>   inherits: "Being",
...>   aspects: %{
...>     "moniker" => %{name: "Human"}
...>   }
...> })
When a prefab inherits another, it will include all aspects of the parent prefab, allowing for reusable definitions.
When loading prefabs, the aspects defined by a child prefab have precedence over those defined in the parent.

  



    

  
    
      
    
    
      start_link(args \\ %{})



        
          
        

    

  


  


  



  
    
      
    
    
      table(atom)



        
          
        

    

  


  

Returns the ETS table name used for the given registry.

  


        

      


  

    
Genesis.Query 
    



      
Provides helper functions to query objects in the registry.

      


      
        Summary


  
    Functions
  


    
      
        all_of(modules)

      


        Returns a list of objects that have all the aspects specified in the list.



    


    
      
        any_of(modules)

      


        Returns a list of objects that have at least one of the aspects specified in the list.



    


    
      
        none_of(modules)

      


        Returns a list of objects that do not have any of the aspects specified in the list.



    


    
      
        query(opts \\ [])

      


        Returns a list of objects that match the specified criteria.
The function allows grouping the behavior of all_of/1, any_of/1, and none_of/1.



    





      


      
        Functions


        


  
    
      
    
    
      all_of(modules)



        
          
        

    

  


  

Returns a list of objects that have all the aspects specified in the list.
Examples
iex> Query.all_of([Aspect1, Aspect2])
[{1, [Aspect1, Aspect2]}, {2, [Aspect1, Aspect2]}]

  



  
    
      
    
    
      any_of(modules)



        
          
        

    

  


  

Returns a list of objects that have at least one of the aspects specified in the list.
Examples
iex> Query.any_of([Aspect1, Aspect2])
[{1, [Aspect1]}, {2, [Aspect2]}, {3, [Aspect1, Aspect2]}]

  



  
    
      
    
    
      none_of(modules)



        
          
        

    

  


  

Returns a list of objects that do not have any of the aspects specified in the list.
Examples
iex> Query.none_of([Aspect1, Aspect2])
[{3, [Aspect3, Aspect4]}, {4, [Aspect4, Aspect5]}]

  



    

  
    
      
    
    
      query(opts \\ [])



        
          
        

    

  


  

Returns a list of objects that match the specified criteria.
The function allows grouping the behavior of all_of/1, any_of/1, and none_of/1.
Examples
iex> Query.query(all: [Aspect1], any: [Aspect2], none: [Aspect3])
[{1, [Aspect1, Aspect2]}, {2, [Aspect1]}]
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        Summary


  
    Functions
  


    
      
        cast(attrs, props)

      


        Casts attrs against the given props definition.



    


    
      
        ensure_type!(value, type)

      


        Checks that the given value can be used as a prop of type.
Raises ArgumentError if the value does not match the type.



    


    
      
        prop(name, type, opts \\ [])

      


        Defines a property for an Aspect.



    





      


      
        Functions


        


  
    
      
    
    
      cast(attrs, props)



        
          
        

    

  


  

Casts attrs against the given props definition.

  



  
    
      
    
    
      ensure_type!(value, type)



        
          
        

    

  


  

Checks that the given value can be used as a prop of type.
Raises ArgumentError if the value does not match the type.

  



    

  
    
      
    
    
      prop(name, type, opts \\ [])


        (macro)


        
          
        

    

  


  

Defines a property for an Aspect.
Examples
prop :name, :binary, required: true
prop :age, :integer, default: 0
The supported types are:  :atom, :binary, :boolean, :datetime,
:float, :integer, :pid, :ref.
Options
	:required - when set to true, the property must be provided when
creating or updating the aspect. Defaults to false.

	:default - specifies a default value for the property if none is provided.


Validation
The property value is validated against its type when the aspect is created
or updated. If the value does not match the type, an ArgumentError is raised.

  


        

      


  

    
Genesis.World 
    



      
World is a GenServer that manages the lifecycle of objects in the game.
It is responsible for creating, cloning, and destroying objects. It also manages the event
routing logic for object's aspects, ensuring that events are dispatched and handled correctly.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        clone(world, object)

      


        Clones an object with all its aspects.
The clone object will be created in the current world.



    


    
      
        create(world)

      


        Creates a new object in the world.



    


    
      
        create(world, name)

      


        Creates a new object from a prefab.
The prefab must be registered before it can be used.



    


    
      
        destroy(world, object)

      


        Destroys an object from the world.
Returns :ok if the object was successfully destroyed, or :noop if the object doesn't exist.



    


    
      
        fetch(object)

      


        Fetches the aspects of an object.



    


    
      
        fetch(world, object)

      


        Fetches the aspects of an object in the world.



    


    
      
        list_objects(opts \\ [])

      


        List all objects with their respective aspects.



    


    
      
        send(world, object, event, args \\ %{})

      


        Sends a message to an object.



    


    
      
        start_link(opts \\ [])

      


        Starts the World process.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.

  



  
    
      
    
    
      clone(world, object)



        
          
        

    

  


  

Clones an object with all its aspects.
The clone object will be created in the current world.

  



  
    
      
    
    
      create(world)



        
          
        

    

  


  

Creates a new object in the world.

  



  
    
      
    
    
      create(world, name)



        
          
        

    

  


  

Creates a new object from a prefab.
The prefab must be registered before it can be used.

  



  
    
      
    
    
      destroy(world, object)



        
          
        

    

  


  

Destroys an object from the world.
Returns :ok if the object was successfully destroyed, or :noop if the object doesn't exist.

  



  
    
      
    
    
      fetch(object)



        
          
        

    

  


  

Fetches the aspects of an object.

  



  
    
      
    
    
      fetch(world, object)



        
          
        

    

  


  

Fetches the aspects of an object in the world.

  



    

  
    
      
    
    
      list_objects(opts \\ [])



        
          
        

    

  


  

List all objects with their respective aspects.
Options
	:aspects_as - Specifies how to represent the aspects of each object.
Can be :list (default) to return a list of aspect structs, or :map to return
a map where keys are aspect aliases and values are aspect structs.

Examples
iex> Genesis.World.list_objects(aspects_as: :list)
[{1, [%Health{current: 100}]}]

iex> Genesis.World.list_objects(aspects_as: :map)
[{1, %{"health" => %Health{current: 100}}}]

  



    

  
    
      
    
    
      send(world, object, event, args \\ %{})



        
          
        

    

  


  

Sends a message to an object.
The event will be dispatched to all aspects currently attached to the object that
should handle the event which will be processed in order of registration.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

Starts the World process.
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