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    Jigsaw


Jigsaw is a proof of concept for a layout tiling library for Phoenix Liveview. It is inspired by BSP-style desktop tiling layouts such as Hyprland's Dwindle layout, but applies the same model to arbitrary Phoenix LiveView content. The layout is currently generated with a variant the binary space partitioning algorithm. Built with and for Elixir and Phoenix LiveView.
Layout
The layout uses a Binary tree of sorts to define panes and nodes. For instance, if we were to have 3 panes terminal, stats and about on the layout tree, it conceptually looks like this
      root
      /    \
terminal    node
            /    \
          about  stats
The pane will always be a leaf and the node will be an inner node on the tree with 2 children. root in this case is also a Bsp.Node struct.
The Layout API allows for layout manipulation and layout querying.
Jigsaw Components
This is the phoenix liveview API. 
<JigsawComponents.Components.layout jigsaw_layout={@layout} >
  <:pane id="terminal">
    <MyTerminal />
  </:pane>

  <:pane id="stats">
    <MyStats />
  </:pane>
</JigsawComponents.Components.layout>
@layout is a valid Bsp.Layout struct. The pane slots will be identified by the IDs of the panes on @layout. The Pane slots can then contain valid Phoenix components or valid HTML.
Installation
The package can be installed by adding jigsaw to your list of dependencies in mix.exs:
def deps do
  [
    {:jigsaw, "~> 0.1.0"}
  ]
end
Roadmap
v0.1 — Prototype
	[x] BSP-based layout engine
	[x] Dynamic pane splitting
	[x] Pane closing
	[x] Pane focusing
	[x] Layout validation
	[x] Phoenix LiveView components
	[x] Dynamic pane slots
	[x] Example dashboard
	[x] Documentation and examples

v0.2 — Interactivity
	[ ] Keyboard navigation API
	[ ] Persistent pane state
	[ ] Pane resizing
	[ ] Improved client-side interactions
	[ ] Layout persistence

v0.3 — Frontend API
For the frontend the goal is to build the entire interaction API with Hologram.
	[ ] Hologram integration
	[ ] Client-side layout manipulation
	[ ] Animations

v1.0 — Stable API
	[ ] Stable public API
	[ ] Comprehensive documentation
	[ ] Property-based testing
	[ ] Performance benchmarks
	[ ] Production-ready state management

Documentation can be found at https://hexdocs.pm/jigsaw.


  

    
Bsp.Layout 
    



      
This module allows for manipulation of the layout tree.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    


    
      
        tree()

      


    





  
    Functions
  


    
      
        children(layout, node_id)

      


        Returns a Node struct, or {:error, :node_not_found} or {:error, :no_children}.



    


    
      
        close(layout, pane_id)

      


        Takes in a layout and a pane_id to close. Returns a new layout with the pane with the specified pane_id removed from the tree.



    


    
      
        find(layout, pane_id)

      


        Finds a pane with the specified pane_id in the tree. Returns a pane struct or {:error, :pane_not_found}



    


    
      
        focus(layout, target_id)

      


    


    
      
        focused(layout)

      


        Returns {:ok, pane_id} with pane_id being the id of the pane in focus. Could also return nil if there are no panes.



    


    
      
        focused!(layout)

      


        Returns pane_id in focus or nil.



    


    
      
        focused?(layout, pane_id)

      


        Queries whether a pane is in focus or not. Returns a boolean or {:error, :pane_not_found} if the pane_id doesn't exist



    


    
      
        insert(layout, pane)

      


        Takes an empty layout and a pane and returns the layout with the pane.



    


    
      
        new()

      


        Creates a new empty layout



    


    
      
        new(root_pane)

      


        Creates a new Layout with a single pane



    


    
      
        panes(layout)

      


        Returns a list of pane_ids that exist in the layout tree



    


    
      
        parent(layout, pane_id)

      


        Returns a Node struct, or {:error, :pane_not_found} or {:error, :no_parent}.



    


    
      
        split(layout, target_id, new_id)

      


        Takes in a layout, a pane ID and a new pane ID to split it with. Returns an updated layout with the specified pane split into a node with 2 panes.



    


    
      
        swap(layout, pane_1_id, pane_2_id)

      


        Swaps the positions of panes. For now you can only swap panes on the same node.



    


    
      
        validate(layout)

      


        Validates the layout based on specified invariants on nodes, panes and other crucial elements



    


    
      
        validate_node(arg1)

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{root: tree(), focused: String.t(), pane_ids: [String.t()]}


      



  



  
    
      
    
    
      tree()



        
          
        

    

  


  

      

          @type tree() :: Bsp.Pane.t() | Bsp.Node.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      children(layout, node_id)



        
          
        

    

  


  

      

          @spec children(
  %Bsp.Layout{focused: term(), pane_ids: term(), root: term()},
  String.t()
) ::
  {:ok, [Bsp.Pane.t()]} | {:error, :node_not_found} | {:error, :no_children}


      


Returns a Node struct, or {:error, :node_not_found} or {:error, :no_children}.

  



  
    
      
    
    
      close(layout, pane_id)



        
          
        

    

  


  

      

          @spec close(
  %Bsp.Layout{focused: term(), pane_ids: term(), root: term()},
  Types.Id.t()
) ::
  {:ok, %Bsp.Layout{focused: term(), pane_ids: term(), root: term()}}
  | {:error, :pane_not_found}


      


Takes in a layout and a pane_id to close. Returns a new layout with the pane with the specified pane_id removed from the tree.

  



  
    
      
    
    
      find(layout, pane_id)



        
          
        

    

  


  

      

          @spec find(%Bsp.Layout{focused: term(), pane_ids: term(), root: term()}, Types.Id.t()) ::
  Bsp.Pane.t() | {:error, :pane_not_found}


      


Finds a pane with the specified pane_id in the tree. Returns a pane struct or {:error, :pane_not_found}

  



  
    
      
    
    
      focus(layout, target_id)



        
          
        

    

  


  

      

          @spec focus(
  %Bsp.Layout{focused: term(), pane_ids: term(), root: term()},
  Types.Id.t()
) ::
  {:ok, %Bsp.Layout{focused: term(), pane_ids: term(), root: term()}}
  | {:error, :pane_not_found}


      



  



  
    
      
    
    
      focused(layout)



        
          
        

    

  


  

      

          @spec focused(%Bsp.Layout{focused: term(), pane_ids: term(), root: term()}) ::
  {:ok, Types.Id.t()}


      


Returns {:ok, pane_id} with pane_id being the id of the pane in focus. Could also return nil if there are no panes.

  



  
    
      
    
    
      focused!(layout)



        
          
        

    

  


  

      

          @spec focused!(%Bsp.Layout{focused: term(), pane_ids: term(), root: term()}) ::
  Types.Id.t()


      


Returns pane_id in focus or nil.

  



  
    
      
    
    
      focused?(layout, pane_id)



        
          
        

    

  


  

      

          @spec focused?(
  %Bsp.Layout{focused: term(), pane_ids: term(), root: term()},
  Types.Id.t()
) :: boolean()


      


Queries whether a pane is in focus or not. Returns a boolean or {:error, :pane_not_found} if the pane_id doesn't exist

  



  
    
      
    
    
      insert(layout, pane)



        
          
        

    

  


  

      

          @spec insert(t(), Bsp.Pane.t()) :: t() | {:error, :invalid_layout}


      


Takes an empty layout and a pane and returns the layout with the pane.
Examples
iex> Bsp.Layout.insert(%Bsp.Layout{root: nil, focused: nil, pane_ids: []}, %Bsp.Pane{id: "temp"})
%Bsp.Layout{root: %Bsp.Pane{id: "temp"}, focused: "temp", pane_ids: ["temp"]}

  



  
    
      
    
    
      new()



        
          
        

    

  


  

      

          @spec new() :: %Bsp.Layout{focused: term(), pane_ids: term(), root: term()}


      


Creates a new empty layout

  



  
    
      
    
    
      new(root_pane)



        
          
        

    

  


  

      

          @spec new(Bsp.Pane.t()) :: %Bsp.Layout{
  focused: term(),
  pane_ids: term(),
  root: term()
}


      


Creates a new Layout with a single pane

  



  
    
      
    
    
      panes(layout)



        
          
        

    

  


  

      

          @spec panes(%Bsp.Layout{focused: term(), pane_ids: term(), root: term()}) :: [
  Types.Id.t()
]


      


Returns a list of pane_ids that exist in the layout tree

  



  
    
      
    
    
      parent(layout, pane_id)



        
          
        

    

  


  

      

          @spec parent(
  %Bsp.Layout{focused: term(), pane_ids: term(), root: term()},
  Types.Id.t()
) ::
  {:ok, Bsp.Node.t()} | {:error, :pane_not_found} | {:error, :no_parent}


      


Returns a Node struct, or {:error, :pane_not_found} or {:error, :no_parent}.

  



  
    
      
    
    
      split(layout, target_id, new_id)



        
          
        

    

  


  

      

          @spec split(
  %Bsp.Layout{focused: term(), pane_ids: term(), root: term()},
  Types.Id.t(),
  Types.Id.t()
) ::
  {:ok, %Bsp.Layout{focused: term(), pane_ids: term(), root: term()}}
  | {:error, :pane_not_found}
  | {:error, :duplicate_pane_id}


      


Takes in a layout, a pane ID and a new pane ID to split it with. Returns an updated layout with the specified pane split into a node with 2 panes.

  



  
    
      
    
    
      swap(layout, pane_1_id, pane_2_id)



        
          
        

    

  


  

      

          @spec swap(
  %Bsp.Layout{focused: term(), pane_ids: term(), root: term()},
  Types.Id.t(),
  Types.Id.t()
) ::
  {:ok, %Bsp.Layout{focused: term(), pane_ids: term(), root: term()}}
  | {:error, :pane_not_found}
  | {:error, :swap_failed}


      


Swaps the positions of panes. For now you can only swap panes on the same node.

  



  
    
      
    
    
      validate(layout)



        
          
        

    

  


  

      

          @spec validate(%Bsp.Layout{focused: term(), pane_ids: term(), root: term()}) ::
  {:ok, :valid} | {:error, :invalid}


      


Validates the layout based on specified invariants on nodes, panes and other crucial elements

  



  
    
      
    
    
      validate_node(arg1)



        
          
        

    

  


  


  


        

      


  

    
Bsp.Node 
    



      
Node represents a split in the layout with a left and right side. Direction represents the direction of the split.
The ratio field is currently experimental and reserved for future proportional layout support and is not used when calculating geometry.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Bsp.Node{
  direction: Types.Direction.t(),
  id: Types.Id.t(),
  left: Bsp.Pane.t(),
  ratio: float(),
  right: Bsp.Pane.t()
}


      



  


        

      


  

    
Bsp.Pane 
    



      
Defines a pane.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Bsp.Pane{id: Types.Id.t()}


      



  


        

      


  

    
JigsawComponents.Components 
    



      
Provides Phoenix LiveView components for rendering and interacting with Jigsaw layouts.
The components act as the presentation layer for the Jigsaw BSP layout engine. A Bsp.Layout describes the structure of the layout, while the components transform that structure into a hierarchy of HTML elements containing user-provided Phoenix slots.
A Jigsaw layout can be rendered by providing a Bsp.Layout and defining a slot for each pane:

  <JigsawComponents.Components.layout jigsaw_layout={@jigsaw_layout}>
    <:pane id="terminal">
      <MyApp.Terminal />
    </:pane>

    <:pane id="about">
      <MyApp.About />
    </:pane>

    <:pane id="stats">
      <MyApp.Stats />
    </:pane>
  </JigsawComponents.Components.layout>
The id of each :pane slot corresponds to the ID of a Bsp.Pane in the layout. Jigsaw uses this ID to associate the supplied content with its corresponding pane.
Pane slots
The :pane slot accepts the following attributes:
id — identifies the pane and must correspond to a pane in the Bsp.Layout.
focused — indicates whether the pane is currently focused. Default should be false.
The component does not require the content of a pane to be a particular type of component. Any valid HEEx content can be placed inside a pane.
The component does not own the layout itself. Layout manipulation should be performed through the Bsp.Layout API.
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        layout(assigns)

      


        


    





      


      
        Functions


        


  
    
      
    
    
      layout(assigns)



        
          
        

    

  


  

Attributes
	id (:string) - Defaults to "root".
	jigsaw_layout (:map) (required)

Slots
	pane (required) - Accepts attributes:	id (:string) (required)
	focused (:boolean)




  


        

      


  

    
Types.Direction 
    



      
Specifies the directions allowed for splitting a node

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: :horizontal | :vertical


      



  


        

      


  

    
Types.Id 
    



      
The type for an ID.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        gen_id()

      


        Generates a random ID. Used by the Node & Pane struct.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: String.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      gen_id()



        
          
        

    

  


  

      

          @spec gen_id() :: String.t()


      


Generates a random ID. Used by the Node & Pane struct.

  


        

      


  

    
Types.ValidationError exception
    



      
This represents a validation error of a Node, Tree or a Pane.

      


      
        Summary


  
    Types
  


    
      
        reason()

      


    


    
      
        subject()

      


    


    
      
        t()

      


    


    
      
        validation()
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      reason()



        
          
        

    

  


  

      

          @type reason() ::
  :unkown
  | :position_less_than_zero
  | :ratio_invariant
  | :direction_invariant
  | :ratio_and_direction_invariant
  | :invalid_pane_shape


      



  



  
    
      
    
    
      subject()



        
          
        

    

  


  

      

          @type subject() :: :layout | :pane | :node | :shape


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Types.ValidationError{
  __exception__: true,
  id: String.t() | nil,
  message: term(),
  reason: reason(),
  subject: subject(),
  validation: validation()
}


      



  



  
    
      
    
    
      validation()



        
          
        

    

  


  

      

          @type validation() :: :node | :pane | :pane_shape
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