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    blendend

blendend brings Blend2D's fast, high-quality 2D vector renderer to Elixir.
It gives you crisp antialiased shapes, gradients, text, and blending through an Elixir API that calls Blend2D directly via NIFs.
The project is still evolving.
  [image: blendend logo]
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    Blendend Intro

Mix.install(
  [
    {:blendend, path: Path.expand("..", __DIR__)},
    {:kino, "~> 0.18.0"}
  ])

Load drawing macros
use Blendend.Draw
A lightweight tour of Blendend in Livebook. 
Note: Run from the project main directory so Mix.install/1 can load the local blendend dependency.

Canvas + Clear
Create a canvas, clear it with a color, and show the image as PNG.
{:ok, b64} =
  draw 240, 120 do
    clear(fill: rgb(235, 240, 245))
  end

Kino.Image.new(Base.decode64!(b64), "image/png")
Fill vs Stroke
Draw simple shapes with fill and stroke options.
{:ok, b64} =
  draw 320, 200 do
    clear(fill: rgb(245, 245, 245))

    rect 30, 30, 120, 80, fill: rgb(40, 140, 200)
    circle 220, 70, 50, stroke: rgb(200, 80, 60), stroke_width: 6
  end

Kino.Image.new(Base.decode64!(b64), "image/png")
Paths with a Small DSL
Use the path macro to build and reuse shapes with move_to/2, line_to/2, and close/0.
star =
  path do
    move_to 100, 20
    line_to 120, 80
    line_to 60, 45
    line_to 140, 45
    line_to 80, 80
    close()
  end

{:ok, b64} =
  draw 200, 120 do
    clear(fill: rgb(250, 250, 250))
    fill_path star, fill: rgb(255, 215, 0)
    stroke_path star, stroke: rgb(30, 30, 30), stroke_width: 2
  end

Kino.Image.new(Base.decode64!(b64), "image/png")
Gradients
Build a gradient once, then use it as a fill.
grad =
  linear_gradient 0, 0, 0, 200 do
    add_stop 0.0, rgb(40, 120, 240)
    add_stop 1.0, rgb(200, 240, 255)
  end

{:ok, b64} =
  draw 260, 180 do
    clear(fill: rgb(240, 240, 240))
    rect 20, 20, 220, 140, fill: grad
  end

Kino.Image.new(Base.decode64!(b64), "image/png")
Reusing a Path with Transforms
Cache a path and place copies with a transform matrix.

path leaf do
  move_to(0, 0)
  quad_to(20, -10, 40, 0)
  quad_to(20, 10, 0, 0)
  close()
end

{:ok, b64} =
  draw 240, 180 do
    clear(fill: rgb(250, 250, 250))

    for i <- 0..4 do
      m = matrix()

      matrix from: m do
        translate(40 + i * 35, 90.0)
        rotate(i * 0.35)
      end

      dst = path()

      Blendend.Path.add_path!(dst, leaf, m)
      fill_path(dst, fill: rgb(60 + i * 30, 160, 100 + i * 20))
    end
  end

Kino.Image.new(Base.decode64!(b64), "image/png")

Blur / Shadow a Path
We can blur a path and drop a soft shadow.
tri =
  path do
    move_to 50, 30
    line_to 150, 30
    line_to 100, 120
    close()
  end

{:ok, b64} =
  draw 220, 160 do
    clear(fill: rgb(250, 250, 250))
    shadow_path(tri, 6, 6, 8, fill: rgb(0, 0, 0, 60))
    fill_path(tri, fill: rgb(80, 140, 220))
  end

Kino.Image.new(Base.decode64!(b64), "image/png")
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blendend is an Elixir wrapper around the blend2d 2D
graphics engine.
Core concepts
Canvas
The main drawing surface in blendend is a canvas (Blendend.Canvas resource).
A canvas owns:
	an internal pixel buffer (32-bit RGBA, with alpha)
	a blend2d context that stores the current graphics state:
stroke width, current style, transform matrix, composition mode, etc.

Everything we draw goes through a canvas. Most blendend modules take a canvas
as their first argument and either fill or stroke geometry onto it.
There is no retained scene or display list.
If we want a new frame, clear the canvas and draw everything again.
We can snapshot a canvas as:
	raw PNG / QOI data (Blendend.Canvas.to_png/1, to_qoi/1)
	files via helpers like Blendend.Canvas.save/2

Geometry and paths
blendend exposes both simple shapes and complex paths:
	simple primitives are available via:
	Blendend.Canvas.Fill (rectangles, circles, ellipses, boxes, pies)
	Blendend.Canvas.Stroke (lines, rectangles, circles etc. but stroked instead of filled)


	complex shapes live in Blendend.Path:
	commands such as move_to/3, line_to/3, quad_to/5, cubic_to/7,
arc_quadrant_to/5, add_circle/4
	utilities to inspect and deform paths:
vertex_count/1, vertex_at/2, set_vertex_at/5, hit_test/3,4,
equal?/2, fit_to/2, debug helpers



A path is a sequence of lines and curves. We can fill or stroke paths just like simple shapes.
Styles, colors, gradients, patterns
Whenever we fill or stroke a geometry, we apply a style
blendend has:
	solid colors (Blendend.Style.Color)
	gradients (Blendend.Style.Gradient)
	patterns based on images (Blendend.Style.Pattern)

Styles can carry alpha. Alpha means how strongly this layer should show up 
when blended with the existing canvas. When we draw, pixels are blended with whatever is
already in the canvas using a chosen composition operator (e.g.
:src_over, :multiply, :screen ...).
Stroke rendering can be tuned with:
	caps (:butt, :round, :square, ...)
	joins (:miter, :round, :bevel, ...)
	stroke_width, stroke_color

The low–level style parsing lives in the NIF layer; at the Elixir level we
pass keyword lists like:
Canvas.Fill.rect(canvas, 10, 10, 100, 40,
  color: Color.rgb!(240, 240, 255),
  comp_op: :multiply
)
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Drawing surface of blend2d.
A Blendend.Canvas represents a 2D drawing surface backed by a blend2d
BLImage and BLContext. Most functions here delegate to the internal NIF
module (not part of the public API) while accepting plain Elixir numbers and
option lists.
while accepting plain Elixir numbers and option lists.
All transformation functions in this module mutate the canvas' internal
user transform in-place. 
Under the hood, the backing image is created as a blend2d BLImage with
format BL_FORMAT_PRGB32 (premultiplied 32-bit RGBA).

      


      
        Summary


  
    Types
  


    
      
        t()

      


        Canvas/context resource backed by a blend2d BLContext.



    





  
    Functions
  


    
      
        apply_transform(canvas, matrix)

      


        Applies the given matrix to the canvas' user transform.



    


    
      
        apply_transform!(canvas, matrix)

      


        Same as apply_transform/2, but returns the canvas.



    


    
      
        blit_image(canvas, image, x, y)

      


        Blits an image onto the canvas at the given coordinates.



    


    
      
        blit_image(canvas, image, x, y, w, h)

      


        Blits an image scaled to the rectangle {x, y, w, h}.



    


    
      
        blit_image!(canvas, image, x, y)

      


        Same as blit_image/4, but raises on failure and returns the canvas.



    


    
      
        blit_image!(canvas, image, x, y, w, h)

      


        Same as blit_image/6, but raises on failure and returns the canvas.



    


    
      
        clear(canvas, opts \\ [])

      


        Clears the entire canvas.



    


    
      
        clear!(canvas, opts \\ [])

      


        Same as clear/2, but returns the canvas on success.



    


    
      
        new(w, h)

      


        Creates a new canvas of size width × height pixels.



    


    
      
        new!(w, h)

      


        Same as new/2, but returns the canvas directly.



    


    
      
        post_rotate(canvas, angle_radians)

      


        Post-multiplies the canvas transform by a rotation of angle radians.



    


    
      
        post_rotate!(canvas, angle)

      


        Same as post_rotate/2, but returns the canvas or raises on error.



    


    
      
        post_rotate_at(canvas, angle_radians, cx, cy)

      


        Post-multiplies the canvas transform by a rotation of angle radians around {cx, cy}.



    


    
      
        post_rotate_at!(canvas, angle, cx, cy)

      


        Same as post_rotate_at/4, but returns the canvas or raises on error.



    


    
      
        post_translate(canvas, tx, ty)

      


        Applies a translation after the current transform (post-translate).



    


    
      
        post_translate!(canvas, x, y)

      


        Same as post_translate/3, but returns the canvas and raises on error.



    


    
      
        reset_transform(canvas)

      


        Resets the user transformation matrix to identity.



    


    
      
        reset_transform!(canvas)

      


        Same as reset_transform/1, but returns the canvas.



    


    
      
        restore_state(canvas)

      


        Restores the most recently saved context state.



    


    
      
        restore_state!(canvas)

      


        Same as restore_state/1, but returns the canvas.



    


    
      
        rotate(canvas, angle_radians)

      


        Rotates the canvas' user transform by angle radians.



    


    
      
        rotate!(canvas, angle)

      


        Same as rotate/2, but returns the canvas.



    


    
      
        rotate_at(canvas, angle_radians, cx, cy)

      


        Rotates the canvas' user transform by angle radians around the point {cx, cy}.



    


    
      
        rotate_at!(canvas, angle, cx, cy)

      


        Same as rotate_at/4, but returns the canvas or raises on error.



    


    
      
        save(canvas, path)

      


        Saves the contents of a canvas to a png image file on disk.



    


    
      
        save!(canvas, path)

      


        Same as save/2, but raises on failure.



    


    
      
        save_qoi(canvas, path)

      


        Saves the contents of a canvas to an image file on disk in QOI format.



    


    
      
        save_qoi!(canvas, path)

      


        Same as save_qoi/2, but raises on failure.



    


    
      
        save_state(canvas)

      


        Stores the current rendering context state on an internal stack.



    


    
      
        save_state!(canvas)

      


        Same as save_state/1, but returns the canvas.



    


    
      
        scale(canvas, sx, sy)

      


        Scales the canvas' user transform by sx (x-axis) and sy (y-axis).



    


    
      
        scale!(canvas, sx, sy)

      


        Same as scale/3, but returns the canvas.



    


    
      
        set_fill_rule(canvas, rule)

      


        Sets the fill rule for subsequent fill operations on the canvas.



    


    
      
        set_fill_rule!(canvas, rule)

      


        Same as set_fill_rule/2, but returns the canvas.



    


    
      
        set_transform(canvas, matrix)

      


        Sets the user transformation matrix to matrix.



    


    
      
        set_transform!(canvas, matrix)

      


        Same as set_transform/2, but returns the canvas.



    


    
      
        skew(canvas, kx, ky)

      


        Skews (shears) the canvas' user transform by kx and ky radians along the
X and Y axes.



    


    
      
        skew!(canvas, kx, ky)

      


        Same as skew/3, but returns the canvas.



    


    
      
        to_png(canvas)

      


        Encodes the current canvas contents as PNG.



    


    
      
        to_png!(canvas)

      


        Same as to_png/1, but returns the PNG binary directly.



    


    
      
        to_png_base64(canvas)

      


        Encodes the canvas as PNG and returns a Base64–encoded string.



    


    
      
        to_png_base64!(canvas)

      


        Same as to_png_base64/1, but returns the Base64 string directly.



    


    
      
        to_qoi(canvas)

      


        Encodes the canvas as a QOI image and returns the raw .qoi binary.



    


    
      
        to_qoi!(canvas)

      


        Same as to_qoi/1, but returns the QOI binary directly.



    


    
      
        translate(canvas, tx, ty)

      


        Translates the canvas' user transform by (tx, ty) in user coordinates.
M = T(x, y) · M (apply translation in user space before the current transform).
This mutates the canvas in-place.



    


    
      
        translate!(canvas, x, y)

      


        Same as translate/3, but returns the canvas.



    


    
      
        user_transform(canvas)

      


        Returns a snapshot of the canvas' current user transform.



    


    
      
        user_transform!(canvas)

      


        Same as user_transform/1, but returns the matrix directly.
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      t()



        
          
        

    

  


  

      

          @opaque t()


      


Canvas/context resource backed by a blend2d BLContext.

  


        

      

      
        Functions


        


  
    
      
    
    
      apply_transform(canvas, matrix)



        
          
        

    

  


  

      

          @spec apply_transform(t(), Blendend.Matrix2D.t()) :: :ok | {:error, term()}


      


Applies the given matrix to the canvas' user transform.
This composes the current transform with the provided Blendend.Matrix2D.t(),
using blend2d's BLContext::applyTransform. The canvas is mutated in-place.

  



  
    
      
    
    
      apply_transform!(canvas, matrix)



        
          
        

    

  


  

      

          @spec apply_transform!(t(), Blendend.Matrix2D.t()) :: t()


      


Same as apply_transform/2, but returns the canvas.
On success, returns canvas.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      blit_image(canvas, image, x, y)



        
          
        

    

  


  

      

          @spec blit_image(t(), Blendend.Image.t(), number(), number()) ::
  :ok | {:error, term()}


      


Blits an image onto the canvas at the given coordinates.
This copies the pixels of image so its top-left lands on {x, y} without
scaling or tiling.

  



  
    
      
    
    
      blit_image(canvas, image, x, y, w, h)



        
          
        

    

  


  

      

          @spec blit_image(t(), Blendend.Image.t(), number(), number(), number(), number()) ::
  :ok | {:error, term()}


      


Blits an image scaled to the rectangle {x, y, w, h}.
The image is resampled to fit the destination rectangle.

  



  
    
      
    
    
      blit_image!(canvas, image, x, y)



        
          
        

    

  


  

      

          @spec blit_image!(t(), Blendend.Image.t(), number(), number()) :: t()


      


Same as blit_image/4, but raises on failure and returns the canvas.

  



  
    
      
    
    
      blit_image!(canvas, image, x, y, w, h)



        
          
        

    

  


  

      

          @spec blit_image!(t(), Blendend.Image.t(), number(), number(), number(), number()) ::
  t()


      


Same as blit_image/6, but raises on failure and returns the canvas.

  



    

  
    
      
    
    
      clear(canvas, opts \\ [])



        
          
        

    

  


  

      

          @spec clear(
  t(),
  keyword()
) :: :ok | {:error, term()}


      


Clears the entire canvas.
Without options, the canvas is cleared to whatever blend2d considers the
default (transparent black).
With options, the call behaves like a full–canvas fill using the given
style (for example a solid background color):
iex> c = Blendend.Canvas.new!(100, 100)
iex> :ok = Blendend.Canvas.clear(c, fill: Blendend.Style.Color.rgb!(255, 255, 255))
The exact shape of the options is the same as the shape–drawing functions in
Blendend.Canvas.Fill.path/3.

  



    

  
    
      
    
    
      clear!(canvas, opts \\ [])



        
          
        

    

  


  

      

          @spec clear!(
  t(),
  keyword()
) :: t()


      


Same as clear/2, but returns the canvas on success.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      new(w, h)



        
          
        

    

  


  

      

          @spec new(pos_integer(), pos_integer()) :: {:ok, t()} | {:error, term()}


      


Creates a new canvas of size width × height pixels.
The dimensions are given in device pixels and must be positive integers.
Returns {:ok, canvas} on success, where canvas is a reference that
you pass to the other functions in this module.

  



  
    
      
    
    
      new!(w, h)



        
          
        

    

  


  

      

          @spec new!(pos_integer(), pos_integer()) :: t()


      


Same as new/2, but returns the canvas directly.
On success, returns canvas.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      post_rotate(canvas, angle_radians)



        
          
        

    

  


  

      

          @spec post_rotate(t(), number()) :: :ok | {:error, term()}


      


Post-multiplies the canvas transform by a rotation of angle radians.

  



  
    
      
    
    
      post_rotate!(canvas, angle)



        
          
        

    

  


  

      

          @spec post_rotate!(t(), number()) :: t()


      


Same as post_rotate/2, but returns the canvas or raises on error.

  



  
    
      
    
    
      post_rotate_at(canvas, angle_radians, cx, cy)



        
          
        

    

  


  

      

          @spec post_rotate_at(t(), number(), number(), number()) :: :ok | {:error, term()}


      


Post-multiplies the canvas transform by a rotation of angle radians around {cx, cy}.

  



  
    
      
    
    
      post_rotate_at!(canvas, angle, cx, cy)



        
          
        

    

  


  

      

          @spec post_rotate_at!(t(), number(), number(), number()) :: t()


      


Same as post_rotate_at/4, but returns the canvas or raises on error.

  



  
    
      
    
    
      post_translate(canvas, tx, ty)



        
          
        

    

  


  

      

          @spec post_translate(t(), number(), number()) :: :ok | {:error, term()}


      


Applies a translation after the current transform (post-translate).
M = M · T(x, y) (apply translation in the already-transformed/user space).

  



  
    
      
    
    
      post_translate!(canvas, x, y)



        
          
        

    

  


  

      

          @spec post_translate!(t(), number(), number()) :: t()


      


Same as post_translate/3, but returns the canvas and raises on error.

  



  
    
      
    
    
      reset_transform(canvas)



        
          
        

    

  


  

      

          @spec reset_transform(t()) :: :ok | {:error, term()}


      


Resets the user transformation matrix to identity.

  



  
    
      
    
    
      reset_transform!(canvas)



        
          
        

    

  


  

      

          @spec reset_transform!(t()) :: t()


      


Same as reset_transform/1, but returns the canvas.
On success, returns canvas.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      restore_state(canvas)



        
          
        

    

  


  

      

          @spec restore_state(t()) :: :ok | {:error, term()}


      


Restores the most recently saved context state.
This pops from the internal state stack created by save_state/1.
Returns :ok on success, or {:error, reason} if there is no state
to restore or the context is invalid.

  



  
    
      
    
    
      restore_state!(canvas)



        
          
        

    

  


  

      

          @spec restore_state!(t()) :: t()


      


Same as restore_state/1, but returns the canvas.
On success, returns canvas.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      rotate(canvas, angle_radians)



        
          
        

    

  


  

      

          @spec rotate(t(), number()) :: :ok | {:error, term()}


      


Rotates the canvas' user transform by angle radians.
The rotation is around the origin (0, 0) of the canvas coordinate
system. This mutates the canvas in-place.

  



  
    
      
    
    
      rotate!(canvas, angle)



        
          
        

    

  


  

      

          @spec rotate!(t(), number()) :: t()


      


Same as rotate/2, but returns the canvas.
On success, returns canvas.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      rotate_at(canvas, angle_radians, cx, cy)



        
          
        

    

  


  

      

          @spec rotate_at(t(), number(), number(), number()) :: :ok | {:error, term()}


      


Rotates the canvas' user transform by angle radians around the point {cx, cy}.
Mutates the canvas in-place.

  



  
    
      
    
    
      rotate_at!(canvas, angle, cx, cy)



        
          
        

    

  


  

      

          @spec rotate_at!(t(), number(), number(), number()) :: t()


      


Same as rotate_at/4, but returns the canvas or raises on error.

  



  
    
      
    
    
      save(canvas, path)



        
          
        

    

  


  

      

          @spec save(t(), String.t()) :: :ok | {:error, term()}


      


Saves the contents of a canvas to a png image file on disk.
The path is a filename (e.g. "out.png"). 
Returns :ok on success or {:error, reason} if the image could not be
written.
Examples
iex> {:ok, c} = Blendend.Canvas.new(100, 100)
iex> :ok = Blendend.Canvas.clear(c)
iex> :ok = Blendend.Canvas.save(c, "test_output.png")

  



  
    
      
    
    
      save!(canvas, path)



        
          
        

    

  


  

      

          @spec save!(t(), String.t()) :: :ok


      


Same as save/2, but raises on failure.
On success, returns :ok.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      save_qoi(canvas, path)



        
          
        

    

  


  

      

          @spec save_qoi(t(), String.t()) :: :ok | {:error, term()}


      


Saves the contents of a canvas to an image file on disk in QOI format.
The path is a filename (e.g. "out.qoi"). 
Returns :ok on success or {:error, reason} if writing fails.
Examples
iex> {:ok, c} = Blendend.Canvas.new(100, 100)
iex> :ok = Blendend.Canvas.clear(c)
iex> :ok = Blendend.Canvas.save_qoi(c, "test_output.qoi")

  



  
    
      
    
    
      save_qoi!(canvas, path)



        
          
        

    

  


  

      

          @spec save_qoi!(t(), String.t()) :: :ok


      


Same as save_qoi/2, but raises on failure.
On success, returns :ok.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      save_state(canvas)



        
          
        

    

  


  

      

          @spec save_state(t()) :: :ok | {:error, term()}


      


Stores the current rendering context state on an internal stack.
This captures:
	current transform,
	clip,
	stroke/fill styles,
	and other blend2d context state.

You can later restore it with restore_state/1.

  



  
    
      
    
    
      save_state!(canvas)



        
          
        

    

  


  

      

          @spec save_state!(t()) :: t()


      


Same as save_state/1, but returns the canvas.
On success, returns canvas.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      scale(canvas, sx, sy)



        
          
        

    

  


  

      

          @spec scale(t(), number(), number()) :: :ok | {:error, term()}


      


Scales the canvas' user transform by sx (x-axis) and sy (y-axis).
This mutates the canvas in-place.
Examples
{:ok, c} = Canvas.new(600, 400)
:ok = Canvas.scale(c, 2, 3)
# subsequent drawing is stretched (2x horizontally, 3x vertically)

  



  
    
      
    
    
      scale!(canvas, sx, sy)



        
          
        

    

  


  

      

          @spec scale!(t(), number(), number()) :: t()


      


Same as scale/3, but returns the canvas.
On success, returns canvas.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      set_fill_rule(canvas, rule)



        
          
        

    

  


  

      

          @spec set_fill_rule(t(), :non_zero | :even_odd) :: :ok | {:error, term()}


      


Sets the fill rule for subsequent fill operations on the canvas.
Supported rules:
	:non_zero / :nonzero – non–zero winding rule
	:even_odd / :evenodd – even/odd rule

Returns :ok on success, or {:error, reason} if the rule is invalid.

  



  
    
      
    
    
      set_fill_rule!(canvas, rule)



        
          
        

    

  


  

      

          @spec set_fill_rule!(t(), :non_zero | :even_odd) :: t()


      


Same as set_fill_rule/2, but returns the canvas.
On success, returns canvas.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      set_transform(canvas, matrix)



        
          
        

    

  


  

      

          @spec set_transform(t(), Blendend.Matrix2D.t()) :: :ok | {:error, term()}


      


Sets the user transformation matrix to matrix.
This replaces the current user transform.

  



  
    
      
    
    
      set_transform!(canvas, matrix)



        
          
        

    

  


  

      

          @spec set_transform!(t(), Blendend.Matrix2D.t()) :: t()


      


Same as set_transform/2, but returns the canvas.
On success, returns canvas.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      skew(canvas, kx, ky)



        
          
        

    

  


  

      

          @spec skew(t(), number(), number()) :: :ok | {:error, term()}


      


Skews (shears) the canvas' user transform by kx and ky radians along the
X and Y axes.
This mutates the canvas in-place.

  



  
    
      
    
    
      skew!(canvas, kx, ky)



        
          
        

    

  


  

      

          @spec skew!(t(), number(), number()) :: t()


      


Same as skew/3, but returns the canvas.
On success, returns canvas.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      to_png(canvas)



        
          
        

    

  


  

      

          @spec to_png(t()) :: {:ok, binary()} | {:error, term()}


      


Encodes the current canvas contents as PNG.
On success, returns {:ok, binary} where binary is a valid PNG stream.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      to_png!(canvas)



        
          
        

    

  


  

      

          @spec to_png!(t()) :: binary()


      


Same as to_png/1, but returns the PNG binary directly.
On success, returns the PNG binary.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      to_png_base64(canvas)



        
          
        

    

  


  

      

          @spec to_png_base64(t()) :: {:ok, binary()} | {:error, term()}


      


Encodes the canvas as PNG and returns a Base64–encoded string.
On success, returns {:ok, base64} where base64 is the PNG encoded as a
Base64 binary (no data URL prefix is added).
On failure, returns {:error, reason}.

  



  
    
      
    
    
      to_png_base64!(canvas)



        
          
        

    

  


  

      

          @spec to_png_base64!(t()) :: binary()


      


Same as to_png_base64/1, but returns the Base64 string directly.
On success, returns the Base64-encoded PNG binary.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      to_qoi(canvas)



        
          
        

    

  


  

      

          @spec to_qoi(t()) :: {:ok, binary()} | {:error, term()}


      


Encodes the canvas as a QOI image and returns the raw .qoi binary.
On success returns {:ok, binary} where binary is the file contents you
could write directly to image.qoi.

  



  
    
      
    
    
      to_qoi!(canvas)



        
          
        

    

  


  

      

          @spec to_qoi!(t()) :: binary()


      


Same as to_qoi/1, but returns the QOI binary directly.
On success, returns the QOI binary.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      translate(canvas, tx, ty)



        
          
        

    

  


  

      

          @spec translate(t(), number(), number()) :: :ok | {:error, term()}


      


Translates the canvas' user transform by (tx, ty) in user coordinates.
M = T(x, y) · M (apply translation in user space before the current transform).
This mutates the canvas in-place.
Examples
{:ok, c} = Canvas.new(600, 400)
:ok = Canvas.translate(c, 10, 5)
# all shapes drawn afterwards are offset by (10, 5)

  



  
    
      
    
    
      translate!(canvas, x, y)



        
          
        

    

  


  

      

          @spec translate!(t(), number(), number()) :: t()


      


Same as translate/3, but returns the canvas.
On success, returns canvas.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      user_transform(canvas)



        
          
        

    

  


  

      

          @spec user_transform(t()) :: {:ok, Blendend.Matrix2D.t()} | {:error, term()}


      


Returns a snapshot of the canvas' current user transform.
On success, returns {:ok, matrix} where matrix is a
Blendend.Matrix2D.t().
On failure, returns {:error, reason}.

  



  
    
      
    
    
      user_transform!(canvas)



        
          
        

    

  


  

      

          @spec user_transform!(t()) :: Blendend.Matrix2D.t()


      


Same as user_transform/1, but returns the matrix directly.
On success, returns a Blendend.Matrix2D.t().
On failure, raises Blendend.Error.

  


        

      


  

  
    
    Blendend.Canvas.Clip - blendend v0.2.0
    
    

    


  
  

    
Blendend.Canvas.Clip 
    



      
Rectangular clipping for Blendend.Canvas.
All functions modify the canvas' current clip region. The clip is part of the
drawing state and can be saved/restored with
Blendend.Canvas.save_state/1 and Blendend.Canvas.restore_state/1.
Example
use Blendend.Draw
alias Blendend.{Canvas, Canvas.Clip, Style.Color}

draw 240, 160, "clipped.png" do
  canvas = Blendend.Draw.get_canvas()

  Canvas.save_state!(canvas)
  Clip.to_rect!(canvas, 40, 30, 160, 100)

  clear color: rgb(235, 235, 235)
  rect 0, 0, 240, 160, fill: rgb(255, 120, 120)

  Canvas.restore_state!(canvas)
  rect 30, 20, 180, 120, stroke: Color.rgb!(40, 40, 40)
end
The red fill is clipped to the 160×100 window, while the stroked outline is
drawn after restoring the clip.

      


      
        Summary


  
    Types
  


    
      
        canvas()

      


    





  
    Functions
  


    
      
        to_rect(canvas, x, y, w, h)

      


        Intersects the current clip with the rectangle {x, y, w, h}.



    


    
      
        to_rect!(canvas, x, y, w, h)

      


        Same as to_rect/5, but raises Blendend.Error on failure and returns
the canvas for use in pipelines.
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      canvas()



        
          
        

    

  


  

      

          @type canvas() :: Blendend.Canvas.t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      to_rect(canvas, x, y, w, h)



        
          
        

    

  


  

      

          @spec to_rect(canvas(), number(), number(), number(), number()) ::
  :ok | {:error, term()}


      


Intersects the current clip with the rectangle {x, y, w, h}.
Coordinates are given in user space.
On success returns :ok. On failure, returns {:error, reason}.

  



  
    
      
    
    
      to_rect!(canvas, x, y, w, h)



        
          
        

    

  


  

      

          @spec to_rect!(canvas(), number(), number(), number(), number()) :: canvas()


      


Same as to_rect/5, but raises Blendend.Error on failure and returns
the canvas for use in pipelines.

  


        

      


  

  
    
    Blendend.Canvas.Fill - blendend v0.2.0
    
    

    


  
  

    
Blendend.Canvas.Fill 
    



      
Fill functions for Blendend.Canvas to paint a 
geometry on the canvas with a style (color, gradient or pattern).
Prefer the Blendend.Draw macros; they call into this
module under the hood.
use Blendend.Draw

draw 200, 200, "fill_example.png" do
  clear fill: rgb(240, 240, 240)

  rect 30, 30, 140, 140, fill: rgb(255, 80, 80)
  circle 100, 100, 40, fill: rgb(255, 255, 255), alpha: 0.7
end

      


      
        Summary


  
    Types
  


    
      
        canvas()

      


    


    
      
        opts()

      


    





  
    Functions
  


    
      
        box(canvas, x0, y0, x1, y1, opts \\ [])

      


        Fills a box given by corner coordinates {x0, y0, x1, y1}.



    


    
      
        box!(canvas, x0, y0, x1, y1, opts \\ [])

      


        Same as box/6, but returns the canvas and raises on error.



    


    
      
        box_array(canvas, boxes, opts \\ [])

      


        Fills multiple boxes in one call.



    


    
      
        box_array!(canvas, boxes, opts \\ [])

      


        Same as box_array/3, but returns the canvas and raises on error.



    


    
      
        chord(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])

      


        Fills a chord (arc + straight line between its endpoints).



    


    
      
        chord!(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])

      


        Same as chord/8, but returns the canvas and raises on error.



    


    
      
        circle(canvas, cx, cy, r, opts \\ [])

      


        Fills a circle at (cx, cy) with radius r.



    


    
      
        circle!(canvas, cx, cy, r, opts \\ [])

      


        Same as circle/5, but returns the canvas and raises on error.



    


    
      
        ellipse(canvas, cx, cy, rx, ry, opts \\ [])

      


        Fills an ellipse centered at (cx, cy) with radii rx and ry.



    


    
      
        ellipse!(canvas, cx, cy, rx, ry, opts \\ [])

      


        Same as ellipse/6, but returns the canvas and raises on error.



    


    
      
        path(canvas, path, opts \\ [])

      


        Fills path on canvas using the given style options.



    


    
      
        path!(canvas, path, opts \\ [])

      


        Same as path/3, but returns the canvas and raises on error.



    


    
      
        pie(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])

      


        Fills a pie/sector shape.



    


    
      
        pie!(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])

      


        Same as pie/8, but returns the canvas and raises on error.



    


    
      
        polygon(canvas, points, opts \\ [])

      


        Fills a polygon from a list of {x, y} points.



    


    
      
        polygon!(canvas, points, opts \\ [])

      


        Same as polygon/3, but returns the canvas and raises on error.



    


    
      
        rect(canvas, x, y, w, h, opts \\ [])

      


        Fills an axis–aligned rectangle (x, y, w, h).



    


    
      
        rect!(canvas, x, y, w, h, opts \\ [])

      


        Same as rect/6, but returns the canvas and raises on error.



    


    
      
        rect_array(canvas, rects, opts \\ [])

      


        Fills multiple rectangles in one call.



    


    
      
        rect_array!(canvas, rects, opts \\ [])

      


        Same as rect_array/3, but returns the canvas and raises on error.



    


    
      
        round_rect(canvas, x, y, w, h, rx, ry, opts \\ [])

      


        Fills a rounded rectangle (x, y, w, h) with corner radii (rx, ry).



    


    
      
        round_rect!(canvas, x, y, w, h, rx, ry, opts \\ [])

      


        Same as round_rect/8, but returns the canvas and raises on error.



    


    
      
        triangle(canvas, x0, y0, x1, y1, x2, y2, opts \\ [])

      


        Fills a triangle specified by its three vertices.



    


    
      
        triangle!(canvas, x0, y0, x1, y1, x2, y2, opts \\ [])

      


        Same as triangle/8, but returns the canvas and raises on error.



    


    
      
        utf8_text(canvas, font, x, y, text, opts \\ [])

      


        Fills a UTF-8 text string on canvas using a font.



    


    
      
        utf8_text!(canvas, font, x, y, text, opts \\ [])

      


        Same as utf8_text/6, but returns the canvas and raises on error.
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      canvas()



        
          
        

    

  


  

      

          @type canvas() :: Blendend.Canvas.t()


      



  



  
    
      
    
    
      opts()



        
          
        

    

  


  

      

          @type opts() :: keyword()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      box(canvas, x0, y0, x1, y1, opts \\ [])



        
          
        

    

  


  

      

          @spec box(canvas(), number(), number(), number(), number(), opts()) ::
  :ok | {:error, term()}


      


Fills a box given by corner coordinates {x0, y0, x1, y1}.
Uses the same style options as path/3.

  



    

  
    
      
    
    
      box!(canvas, x0, y0, x1, y1, opts \\ [])



        
          
        

    

  


  

      

          @spec box!(canvas(), number(), number(), number(), number(), opts()) :: canvas()


      


Same as box/6, but returns the canvas and raises on error.
On success, returns canvas.
On failure, raises Blendend.Error.

  



    

  
    
      
    
    
      box_array(canvas, boxes, opts \\ [])



        
          
        

    

  


  

      

          @spec box_array(canvas(), [{number(), number(), number(), number()}], opts()) ::
  :ok | {:error, term()}


      


Fills multiple boxes in one call.
boxes is a list of {x0, y0, x1, y1} tuples.
Uses the same style options as path/3.

  



    

  
    
      
    
    
      box_array!(canvas, boxes, opts \\ [])



        
          
        

    

  


  

      

          @spec box_array!(canvas(), [{number(), number(), number(), number()}], opts()) ::
  canvas()


      


Same as box_array/3, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      chord(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])



        
          
        

    

  


  

      

          @spec chord(
  canvas(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  opts()
) :: :ok | {:error, term()}


      


Fills a chord (arc + straight line between its endpoints).
Parameters describe an ellipse centered at (cx, cy) with radii rx, ry
and angles start_angle / sweep_angle in radians.
Uses the same style options as path/3.

  



    

  
    
      
    
    
      chord!(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])



        
          
        

    

  


  

      

          @spec chord!(
  canvas(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  opts()
) :: canvas()


      


Same as chord/8, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      circle(canvas, cx, cy, r, opts \\ [])



        
          
        

    

  


  

      

          @spec circle(canvas(), number(), number(), number(), opts()) :: :ok | {:error, term()}


      


Fills a circle at (cx, cy) with radius r.
Uses the same style options as path/3.

  



    

  
    
      
    
    
      circle!(canvas, cx, cy, r, opts \\ [])



        
          
        

    

  


  

      

          @spec circle!(canvas(), number(), number(), number(), opts()) :: canvas()


      


Same as circle/5, but returns the canvas and raises on error.
On success, returns canvas.
On failure, raises Blendend.Error.

  



    

  
    
      
    
    
      ellipse(canvas, cx, cy, rx, ry, opts \\ [])



        
          
        

    

  


  

      

          @spec ellipse(canvas(), number(), number(), number(), number(), opts()) ::
  :ok | {:error, term()}


      


Fills an ellipse centered at (cx, cy) with radii rx and ry.
Uses the same style options as path/3.

  



    

  
    
      
    
    
      ellipse!(canvas, cx, cy, rx, ry, opts \\ [])



        
          
        

    

  


  

      

          @spec ellipse!(canvas(), number(), number(), number(), number(), opts()) :: canvas()


      


Same as ellipse/6, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      path(canvas, path, opts \\ [])



        
          
        

    

  


  

      

          @spec path(canvas(), Blendend.Path.t(), opts()) :: :ok | {:error, term()}


      


Fills path on canvas using the given style options.
path must be a Blendend.Path.t().
Style options
We normally provide exactly one brush with :fill
and optionally decorate it with :alpha and/or :comp_op. If no brush is
provided 
The opts keyword list controls the fill style. The style layer currently
understands:  
	:fill:
  – solid brush, created with Blendend.Style.Color.*
  – gradient brush, created with Blendend.Style.Gradient.*
  – image pattern, created with Blendend.Style.Pattern.create/1
	:alpha    – extra opacity multiplier (values are 0.0..1.0)
	:comp_op  – compositing operator atom 	:src_over (default)
	:src_copy
	:src_in
	:src_out
	:dst_over
	:dst_copy
	:dst_in
	:dst_out
	:dst_atop
	:difference
	:multiply
	:screen
	:overlay
	:xor
	:clear
	:plus
	:minus
	:modulate
	:darken
	:lighten
	:color_dodge
	:color_burn
	:linear_burn
	:pin_light
	:hard_light
	:soft_light
	:exclusion 
Those terms and the mathematics behind them are clearly explained on this page: 
Advanced compositing features



Examples
alias Blendend.{Canvas, Path, Style}
alias Blendend.Canvas.Fill
canvas = Canvas.new!(200, 200)
path =
  Path.new!()
  |> Path.move_to!(10, 10)
  |> Path.line_to!(190, 10)
  |> Path.line_to!(100, 180)
  |> Path.close!()
:ok =
  Fill.path(canvas, path,
    fill: Style.color(255, 0, 0),
    alpha: 0.9,
    comp_op: :src_over)
On success, returns :ok.
On failure, returns {:error, reason} from the NIF.

  



    

  
    
      
    
    
      path!(canvas, path, opts \\ [])



        
          
        

    

  


  

      

          @spec path!(canvas(), Blendend.Path.t(), opts()) :: canvas()


      


Same as path/3, but returns the canvas and raises on error.
On success, returns canvas.
On failure, raises Blendend.Error.

  



    

  
    
      
    
    
      pie(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])



        
          
        

    

  


  

      

          @spec pie(
  canvas(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  opts()
) :: :ok | {:error, term()}


      


Fills a pie/sector shape.
Same parameters as chord/8, but the arc is also connected back to the
ellipse center.
Uses the same style options as path/3.

  



    

  
    
      
    
    
      pie!(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])



        
          
        

    

  


  

      

          @spec pie!(
  canvas(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  opts()
) :: canvas()


      


Same as pie/8, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      polygon(canvas, points, opts \\ [])



        
          
        

    

  


  

      

          @spec polygon(canvas(), [{number(), number()}], opts()) :: :ok | {:error, term()}


      


Fills a polygon from a list of {x, y} points.
Uses the same style options as path/3.

  



    

  
    
      
    
    
      polygon!(canvas, points, opts \\ [])



        
          
        

    

  


  

      

          @spec polygon!(canvas(), [{number(), number()}], opts()) :: canvas()


      


Same as polygon/3, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      rect(canvas, x, y, w, h, opts \\ [])



        
          
        

    

  


  

      

          @spec rect(canvas(), number(), number(), number(), number(), opts()) ::
  :ok | {:error, term()}


      


Fills an axis–aligned rectangle (x, y, w, h).
(x, y) is the top–left corner; w and h are width and height.
Uses the same style options as path/3.

  



    

  
    
      
    
    
      rect!(canvas, x, y, w, h, opts \\ [])



        
          
        

    

  


  

      

          @spec rect!(canvas(), number(), number(), number(), number(), opts()) :: canvas()


      


Same as rect/6, but returns the canvas and raises on error.
On success, returns canvas.
On failure, raises Blendend.Error.

  



    

  
    
      
    
    
      rect_array(canvas, rects, opts \\ [])



        
          
        

    

  


  

      

          @spec rect_array(canvas(), [{number(), number(), number(), number()}], opts()) ::
  :ok | {:error, term()}


      


Fills multiple rectangles in one call.
rects is a list of {x, y, w, h} tuples.
Uses the same style options as path/3.

  



    

  
    
      
    
    
      rect_array!(canvas, rects, opts \\ [])



        
          
        

    

  


  

      

          @spec rect_array!(canvas(), [{number(), number(), number(), number()}], opts()) ::
  canvas()


      


Same as rect_array/3, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      round_rect(canvas, x, y, w, h, rx, ry, opts \\ [])



        
          
        

    

  


  

      

          @spec round_rect(
  canvas(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  opts()
) ::
  :ok | {:error, term()}


      


Fills a rounded rectangle (x, y, w, h) with corner radii (rx, ry).
Uses the same style options as path/3.

  



    

  
    
      
    
    
      round_rect!(canvas, x, y, w, h, rx, ry, opts \\ [])



        
          
        

    

  


  

      

          @spec round_rect!(
  canvas(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  opts()
) :: canvas()


      


Same as round_rect/8, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      triangle(canvas, x0, y0, x1, y1, x2, y2, opts \\ [])



        
          
        

    

  


  

      

          @spec triangle(
  canvas(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  opts()
) ::
  :ok | {:error, term()}


      


Fills a triangle specified by its three vertices.
Uses the same style options as path/3.

  



    

  
    
      
    
    
      triangle!(canvas, x0, y0, x1, y1, x2, y2, opts \\ [])



        
          
        

    

  


  

      

          @spec triangle!(
  canvas(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  opts()
) :: canvas()


      


Same as triangle/8, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      utf8_text(canvas, font, x, y, text, opts \\ [])



        
          
        

    

  


  

      

          @spec utf8_text(
  canvas(),
  Blendend.Text.Font.t(),
  number(),
  number(),
  String.t(),
  opts()
) :: :ok | {:error, term()}


      


Fills a UTF-8 text string on canvas using a font.
Draws the text with its origin at (x, y) in the current canvas transform.
opts is the same style keyword list used by path/3 (for example
:color, :gradient, :alpha, :comp_op).
On success, returns :ok.
On failure, returns {:error, reason}.

  



    

  
    
      
    
    
      utf8_text!(canvas, font, x, y, text, opts \\ [])



        
          
        

    

  


  

      

          @spec utf8_text!(
  canvas(),
  Blendend.Text.Font.t(),
  number(),
  number(),
  String.t(),
  opts()
) :: canvas()


      


Same as utf8_text/6, but returns the canvas and raises on error.
On success, returns canvas.
On failure, raises Blendend.Error.

  


        

      


  

  
    
    Blendend.Canvas.Mask - blendend v0.2.0
    
    

    


  
  

    
Blendend.Canvas.Mask 
    



      
Experimental masking helpers for Blendend.Canvas.
Examples
alias Blendend.{Canvas, Canvas.Mask, Style.Color, Image}
mask = Image.from_file_a8!("priv/images/splash.png", :red)
{mw, mh} = Image.size!(mask)

canvas =
Canvas.new!(mw, mh)
|> Canvas.clear!()

:ok =
Mask.fill(canvas, mask, 0, 0,
  color: Color.rgb!(255, 200, 255),
  alpha: 1.0
)

:ok = Canvas.save!(canvas, "priv/images/masked_canvas.png")
To blur a mask (e.g. soft shadows), use blur_fill/6 and set sigma in pixels.
A sigma of 3.0 produces a visible blur radius around ~9 px.
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    Functions
  


    
      
        blur_fill(canvas, img, x, y, sigma, opts \\ [])

      


        Blurs a mask image with sigma and fills it at {x, y}.



    


    
      
        blur_fill!(canvas, img, x, y, sigma, opts \\ [])

      


        Same as blur_fill/6, but raises and returns the canvas on success.



    


    
      
        fill(canvas, img, x, y, opts \\ [])

      


        Fills using the current style through an image mask anchored at {x, y}.
x and y are numbers.



    


    
      
        fill!(canvas, img, x, y, opts \\ [])

      


        Same as fill/5, but raises Blendend.Error on failure and returns
the canvas for use in pipelines.
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      canvas()



        
          
        

    

  


  

      

          @type canvas() :: Blendend.Canvas.t()


      



  



  
    
      
    
    
      image()



        
          
        

    

  


  

      

          @type image() :: Blendend.Image.t()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      blur_fill(canvas, img, x, y, sigma, opts \\ [])



        
          
        

    

  


  

      

          @spec blur_fill(canvas(), image(), number(), number(), number(), keyword()) ::
  :ok | {:error, term()}


      


Blurs a mask image with sigma and fills it at {x, y}.
Returns :ok on success or {:error, reason}. Uses the same options as fill/5.

  



    

  
    
      
    
    
      blur_fill!(canvas, img, x, y, sigma, opts \\ [])



        
          
        

    

  


  

      

          @spec blur_fill!(canvas(), image(), number(), number(), number(), keyword()) ::
  canvas()


      


Same as blur_fill/6, but raises and returns the canvas on success.

  



    

  
    
      
    
    
      fill(canvas, img, x, y, opts \\ [])



        
          
        

    

  


  

      

          @spec fill(canvas(), image(), number(), number(), keyword()) :: :ok | {:error, term()}


      


Fills using the current style through an image mask anchored at {x, y}.
x and y are numbers.
On success returns :ok. On failure returns {:error, reason}.

  



    

  
    
      
    
    
      fill!(canvas, img, x, y, opts \\ [])



        
          
        

    

  


  

      

          @spec fill!(canvas(), image(), number(), number(), keyword()) :: canvas()


      


Same as fill/5, but raises Blendend.Error on failure and returns
the canvas for use in pipelines.

  


        

      


  

  
    
    Blendend.Canvas.Stroke - blendend v0.2.0
    
    

    


  
  

    
Blendend.Canvas.Stroke 
    



      
Stroke functions for Blendend.Canvas to stroke a 
geometry on the canvas with a style (color, gradient or pattern).
Prefer the Blendend.Draw macros; they call into this
module under the hood.
use Blendend.Draw

draw 240, 160, "stroke_example.png" do
  clear fill: rgb(250, 250, 250)

  line 20, 20, 220, 140, stroke: rgb(30, 30, 30), stroke_width: 4
  circle 120, 80, 40, stroke: rgb(200, 60, 60), stroke_width: 3
end

      


      
        Summary


  
    Types
  


    
      
        canvas()

      


    


    
      
        opts()

      


    





  
    Functions
  


    
      
        arc(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])

      


        Strokes an elliptical arc.



    


    
      
        arc!(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])

      


        Same as arc/8, but returns the canvas and raises on error.



    


    
      
        box(canvas, x0, y0, x1, y1, opts \\ [])

      


        Strokes a box {x0, y0, x1, y1}.



    


    
      
        box!(canvas, x0, y0, x1, y1, opts \\ [])

      


        Same as box/6, but returns the canvas and raises on error.



    


    
      
        box_array(canvas, boxes, opts \\ [])

      


        Strokes multiple boxes in one call.



    


    
      
        box_array!(canvas, boxes, opts \\ [])

      


        Same as box_array/3, but returns the canvas and raises on error.



    


    
      
        chord(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])

      


        Strokes a chord/segment of an ellipse (arc + straight line between endpoints).



    


    
      
        chord!(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])

      


        Same as chord/8, but returns the canvas and raises on error.



    


    
      
        circle(canvas, cx, cy, r, opts \\ [])

      


        Strokes a circle at (cx, cy) with radius r.



    


    
      
        circle!(canvas, cx, cy, r, opts \\ [])

      


        Same as circle/5, but returns the canvas and raises on error.



    


    
      
        ellipse(canvas, cx, cy, rx, ry, opts \\ [])

      


        Strokes an ellipse at (cx, cy) with radii rx and ry.



    


    
      
        ellipse!(canvas, cx, cy, rx, ry, opts \\ [])

      


        Same as ellipse/6, but returns the canvas and raises on error.



    


    
      
        line(canvas, x0, y0, x1, y1, opts \\ [])

      


        Strokes a line from (x0, y0) to (x1, y1).



    


    
      
        line!(canvas, x0, y0, x1, y1, opts \\ [])

      


        Same as line/6, but returns the canvas and raises on error.



    


    
      
        path(canvas, path, opts \\ [])

      


        Strokes path on canvas using the given stroke options.



    


    
      
        path!(canvas, path, opts \\ [])

      


        Same as path/3, but returns the canvas and raises on error.



    


    
      
        pie(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])

      


        Strokes a pie/sector shape.



    


    
      
        pie!(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])

      


        Same as pie/8, but returns the canvas and raises on error.



    


    
      
        polygon(canvas, points, opts \\ [])

      


        Strokes a closed polygon given as a list of {x, y} points.



    


    
      
        polygon!(canvas, points, opts \\ [])

      


        Same as polygon/3, but returns the canvas and raises on error.



    


    
      
        polyline(canvas, points, opts \\ [])

      


        Strokes a polyline given as a list of {x, y} points.



    


    
      
        polyline!(canvas, points, opts \\ [])

      


        Same as polyline/3, but returns the canvas and raises on error.



    


    
      
        rect(canvas, x, y, w, h, opts \\ [])

      


        Strokes a rectangle (x, y, w, h).



    


    
      
        rect!(canvas, x, y, w, h, opts \\ [])

      


        Same as rect/6, but returns the canvas and raises on error.



    


    
      
        rect_array(canvas, rects, opts \\ [])

      


        Strokes multiple rectangles in one call.



    


    
      
        rect_array!(canvas, rects, opts \\ [])

      


        Same as rect_array/3, but returns the canvas and raises on error.



    


    
      
        round_rect(canvas, x, y, w, h, rx, ry, opts \\ [])

      


        Strokes a rounded rectangle (x, y, w, h) with corner radii (rx, ry).



    


    
      
        round_rect!(canvas, x, y, w, h, rx, ry, opts \\ [])

      


        Same as round_rect/8, but returns the canvas and raises on error.



    


    
      
        triangle(canvas, x0, y0, x1, y1, x2, y2, opts \\ [])

      


        Strokes a triangle specified by its three vertices.



    


    
      
        triangle!(canvas, x0, y0, x1, y1, x2, y2, opts \\ [])

      


        Same as triangle/8, but returns the canvas and raises on error.



    


    
      
        utf8_text(canvas, font, x, y, text, opts \\ [])

      


        Strokes a UTF-8 text string on canvas using font.



    


    
      
        utf8_text!(canvas, font, x, y, text, opts \\ [])

      


        Same as utf8_text/6, but returns the canvas and raises on error.



    





      


      
        Types


        


  
    
      
    
    
      canvas()



        
          
        

    

  


  

      

          @type canvas() :: Blendend.Canvas.t()


      



  



  
    
      
    
    
      opts()



        
          
        

    

  


  

      

          @type opts() :: keyword()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      arc(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])



        
          
        

    

  


  

      

          @spec arc(
  canvas(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  opts()
) :: :ok | {:error, term()}


      


Strokes an elliptical arc.
Parameters describe an ellipse centered at (cx, cy) with radii rx, ry
and angles start_angle / sweep_angle in radians.
Uses the same stroke options as path/3.

  



    

  
    
      
    
    
      arc!(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])



        
          
        

    

  


  

      

          @spec arc!(
  canvas(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  opts()
) :: canvas()


      


Same as arc/8, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      box(canvas, x0, y0, x1, y1, opts \\ [])



        
          
        

    

  


  

      

          @spec box(canvas(), number(), number(), number(), number(), opts()) ::
  :ok | {:error, term()}


      


Strokes a box {x0, y0, x1, y1}.
Uses the same stroke options as path/3.

  



    

  
    
      
    
    
      box!(canvas, x0, y0, x1, y1, opts \\ [])



        
          
        

    

  


  

      

          @spec box!(canvas(), number(), number(), number(), number(), opts()) :: canvas()


      


Same as box/6, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      box_array(canvas, boxes, opts \\ [])



        
          
        

    

  


  

      

          @spec box_array(canvas(), [{number(), number(), number(), number()}], opts()) ::
  :ok | {:error, term()}


      


Strokes multiple boxes in one call.
boxes is a list of {x0, y0, x1, y1} tuples.
Uses the same stroke options as path/3.

  



    

  
    
      
    
    
      box_array!(canvas, boxes, opts \\ [])



        
          
        

    

  


  

      

          @spec box_array!(canvas(), [{number(), number(), number(), number()}], opts()) ::
  canvas()


      


Same as box_array/3, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      chord(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])



        
          
        

    

  


  

      

          @spec chord(
  canvas(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  opts()
) :: :ok | {:error, term()}


      


Strokes a chord/segment of an ellipse (arc + straight line between endpoints).
Uses the same stroke options as path/3.

  



    

  
    
      
    
    
      chord!(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])



        
          
        

    

  


  

      

          @spec chord!(
  canvas(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  opts()
) :: canvas()


      


Same as chord/8, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      circle(canvas, cx, cy, r, opts \\ [])



        
          
        

    

  


  

      

          @spec circle(canvas(), number(), number(), number(), opts()) :: :ok | {:error, term()}


      


Strokes a circle at (cx, cy) with radius r.
Uses the same stroke options as path/3.

  



    

  
    
      
    
    
      circle!(canvas, cx, cy, r, opts \\ [])



        
          
        

    

  


  

      

          @spec circle!(canvas(), number(), number(), number(), opts()) :: canvas()


      


Same as circle/5, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      ellipse(canvas, cx, cy, rx, ry, opts \\ [])



        
          
        

    

  


  

      

          @spec ellipse(canvas(), number(), number(), number(), number(), opts()) ::
  :ok | {:error, term()}


      


Strokes an ellipse at (cx, cy) with radii rx and ry.
Uses the same stroke options as path/3.

  



    

  
    
      
    
    
      ellipse!(canvas, cx, cy, rx, ry, opts \\ [])



        
          
        

    

  


  

      

          @spec ellipse!(canvas(), number(), number(), number(), number(), opts()) :: canvas()


      


Same as ellipse/6, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      line(canvas, x0, y0, x1, y1, opts \\ [])



        
          
        

    

  


  

      

          @spec line(canvas(), number(), number(), number(), number(), opts()) ::
  :ok | {:error, term()}


      


Strokes a line from (x0, y0) to (x1, y1).
Uses the same stroke options as path/3.

  



    

  
    
      
    
    
      line!(canvas, x0, y0, x1, y1, opts \\ [])



        
          
        

    

  


  

      

          @spec line!(canvas(), number(), number(), number(), number(), opts()) :: canvas()


      


Same as line/6, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      path(canvas, path, opts \\ [])



        
          
        

    

  


  

      

          @spec path(canvas(), Blendend.Path.t(), opts()) :: :ok | {:error, term()}


      


Strokes path on canvas using the given stroke options.
path must be a Blendend.Path.t().
Stroke options
The opts keyword list controls the stroke appearance. Common keys:
	:stroke
	stroke brush (solid color), from Blendend.Style.Color.*
– gradient stroke brush, from Blendend.Style.Gradient.*
– pattern stroke brush, from Blendend.Style.Pattern.create/1
(default is black color)


	:width – stroke width as a float (default: 1.0)

	:cap – cap style at both ends, or :start_cap / :end_cap to set independently:
	:butt (default)
	:square
	:round
	:round_rev
	:triangle
	:triangle_rev


	:join – join style between segments:
	:miter_clip (default)
	:miter_bevel
	:miter_round
	:bevel
	:round


	:miter_limit – miter limit as float (only for :miter joins)

	:comp_op – compositing operator atom. See Blendend.Canvas.Fill.path/3 for viable options.

	:alpha - extra stroke opacity multiplier (values are 0.0..1.0)
If you omit brush options, default values are set.


Examples
alias Blendend.{Canvas, Path, Style}
alias Blendend.Canvas.Stroke

canvas = Canvas.new!(200, 200)

path =
  Path.new!()
  |> Path.move_to!(20, 20)
  |> Path.line_to!(180, 180)

:ok =
  Stroke.path(canvas, path,
    stroke_color: Style.color(0, 0, 0),
    width: 2.0,
    cap: :round
  )
On success, returns :ok.
On failure, returns {:error, reason}.

  



    

  
    
      
    
    
      path!(canvas, path, opts \\ [])



        
          
        

    

  


  

      

          @spec path!(canvas(), Blendend.Path.t(), opts()) :: canvas()


      


Same as path/3, but returns the canvas and raises on error.
On success, returns canvas.
On failure, raises Blendend.Error.

  



    

  
    
      
    
    
      pie(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])



        
          
        

    

  


  

      

          @spec pie(
  canvas(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  opts()
) :: :ok | {:error, term()}


      


Strokes a pie/sector shape.
Same parameters as chord/8, but the arc is also connected back to the
ellipse center.
Uses the same stroke options as path/3.

  



    

  
    
      
    
    
      pie!(canvas, cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])



        
          
        

    

  


  

      

          @spec pie!(
  canvas(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  opts()
) :: canvas()


      


Same as pie/8, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      polygon(canvas, points, opts \\ [])



        
          
        

    

  


  

      

          @spec polygon(canvas(), [{number(), number()}], opts()) :: :ok | {:error, term()}


      


Strokes a closed polygon given as a list of {x, y} points.
Uses the same stroke options as path/3.

  



    

  
    
      
    
    
      polygon!(canvas, points, opts \\ [])



        
          
        

    

  


  

      

          @spec polygon!(canvas(), [{number(), number()}], opts()) :: canvas()


      


Same as polygon/3, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      polyline(canvas, points, opts \\ [])



        
          
        

    

  


  

      

          @spec polyline(canvas(), [{number(), number()}], opts()) :: :ok | {:error, term()}


      


Strokes a polyline given as a list of {x, y} points.
Uses the same stroke options as path/3.

  



    

  
    
      
    
    
      polyline!(canvas, points, opts \\ [])



        
          
        

    

  


  

      

          @spec polyline!(canvas(), [{number(), number()}], opts()) :: canvas()


      


Same as polyline/3, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      rect(canvas, x, y, w, h, opts \\ [])



        
          
        

    

  


  

      

          @spec rect(canvas(), number(), number(), number(), number(), opts()) ::
  :ok | {:error, term()}


      


Strokes a rectangle (x, y, w, h).
Uses the same stroke options as path/3.

  



    

  
    
      
    
    
      rect!(canvas, x, y, w, h, opts \\ [])



        
          
        

    

  


  

      

          @spec rect!(canvas(), number(), number(), number(), number(), opts()) :: canvas()


      


Same as rect/6, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      rect_array(canvas, rects, opts \\ [])



        
          
        

    

  


  

      

          @spec rect_array(canvas(), [{number(), number(), number(), number()}], opts()) ::
  :ok | {:error, term()}


      


Strokes multiple rectangles in one call.
rects is a list of {x, y, w, h} tuples.
Uses the same stroke options as path/3.

  



    

  
    
      
    
    
      rect_array!(canvas, rects, opts \\ [])



        
          
        

    

  


  

      

          @spec rect_array!(canvas(), [{number(), number(), number(), number()}], opts()) ::
  canvas()


      


Same as rect_array/3, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      round_rect(canvas, x, y, w, h, rx, ry, opts \\ [])



        
          
        

    

  


  

      

          @spec round_rect(
  canvas(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  opts()
) ::
  :ok | {:error, term()}


      


Strokes a rounded rectangle (x, y, w, h) with corner radii (rx, ry).
Uses the same stroke options as path/3.

  



    

  
    
      
    
    
      round_rect!(canvas, x, y, w, h, rx, ry, opts \\ [])



        
          
        

    

  


  

      

          @spec round_rect!(
  canvas(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  opts()
) :: canvas()


      


Same as round_rect/8, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      triangle(canvas, x0, y0, x1, y1, x2, y2, opts \\ [])



        
          
        

    

  


  

      

          @spec triangle(
  canvas(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  opts()
) ::
  :ok | {:error, term()}


      


Strokes a triangle specified by its three vertices.
Uses the same stroke options as path/3.

  



    

  
    
      
    
    
      triangle!(canvas, x0, y0, x1, y1, x2, y2, opts \\ [])



        
          
        

    

  


  

      

          @spec triangle!(
  canvas(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  opts()
) :: canvas()


      


Same as triangle/8, but returns the canvas and raises on error.

  



    

  
    
      
    
    
      utf8_text(canvas, font, x, y, text, opts \\ [])



        
          
        

    

  


  

      

          @spec utf8_text(
  canvas(),
  Blendend.Text.Font.t(),
  number(),
  number(),
  String.t(),
  opts()
) :: :ok | {:error, term()}


      


Strokes a UTF-8 text string on canvas using font.
Draws the text with its origin at (x, y).
opts reuses the same stroke options as path/3
(:stroke_color, :stroke_width, etc.).
On success, returns :ok.
On failure, returns {:error, reason}.

  



    

  
    
      
    
    
      utf8_text!(canvas, font, x, y, text, opts \\ [])



        
          
        

    

  


  

      

          @spec utf8_text!(
  canvas(),
  Blendend.Text.Font.t(),
  number(),
  number(),
  String.t(),
  opts()
) :: canvas()


      


Same as utf8_text/6, but returns the canvas and raises on error.
On success, returns canvas.
On failure, raises Blendend.Error.

  


        

      


  

  
    
    Blendend.Draw - blendend v0.2.0
    
    

    


  
  

    
Blendend.Draw 
    



      
This module contains macros for writing blendend drawings as Elixir code.
You typically use this module in a script, IEx, or a web playground and
then drive everything through draw/2 or draw/3:
use Blendend.Draw

draw 400, 300, "priv/rect.png" do
  rect 40.0, 40.0, 320.0, 220.0, fill: rgb(255, 255, 255)
end
What draw/... does
A draw/2 or draw/3 call:
	creates a new Blendend.Canvas of the given size
	stores it as the current canvas in the calling process,
	executes a block, where helpers like rect/..., circle/..., text...
	finally encodes the image via:
 Blendend.Canvas.to_png_base64/1. (draw/2)
 Blendend.Canvas.save/2. (draw/3)
The return value is whatever Blendend.Canvas.to_png_base64/1 returns
(usually {:ok, base64}), which makes it easy to give to a web UI:
Examples: {:ok, b64} = draw 400, 300 do
           # ...
           end

"data:image/png;base64," <> b64
# usable as <img src="data:image/png;base64,#{b64}">
This makes the Blendend.Draw especially convenient for
HTTP-streaming setups where we regenerate PNGs on demand.

Process-local state
The current canvas is stored in the process dictionary.
Nested draw/2 in the same process will overwrite the previous state.
Shape API
Shape helpers (rect/4, circle/3, polygon/2, etc.) default to filling.
Use fill: color/gradient/pattern to set the fill. 
To stroke instead, pass
mode: :stroke or supply stroke-specific options (:stroke with a
color/gradient/pattern, plus :stroke_width, :stroke_cap, etc.).

      


      
        Summary


  
    Functions
  


    
      
        arc(cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])

      


        Draws a stroked elliptical arc defined by center (cx, cy), radii (rx, ry),
start angle, and sweep angle (radians).



    


    
      
        blur_path(path, sigma, opts \\ [])

      


        Blur a path and composite it onto the current canvas.
Wraps Blendend.Effects.blur_path/4; accepts blur options (e.g. :radius, :spread) and style overrides.



    


    
      
        box(x0, y0, x1, y1, opts \\ [])

      


        Draws a box given corners {x0, y0} and {x1, y1} (fill or stroke).



    


    
      
        box_array(boxes, opts \\ [])

      


        Draws multiple boxes from a list of {x0, y0, x1, y1} tuples (fill or stroke).



    


    
      
        chord(cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])

      


        Draws a chord (closed arc) with center (cx, cy), radii (rx, ry), start angle, and sweep (radians).



    


    
      
        circle(cx, cy, r, opts \\ [])

      


        Draws a circle centered at {cx, cy} with radius r (fill or stroke).



    


    
      
        clear(opts)

      


        Clears the current canvas with the given options.



    


    
      
        conic_gradient(cx, cy, angle, list)

      


        Build a conic gradient.



    


    
      
        draw(w, h, list)

      


        Top–level entry point for Blendend drawings.



    


    
      
        draw(w, h, file, list)

      


        Same as draw/3 but saves canvas in a png file.



    


    
      
        ellipse(cx, cy, rx, ry, opts \\ [])

      


        Draws an ellipse centered at {cx, cy} with radii (rx, ry) (fill or stroke).



    


    
      
        fill_path(path, opts \\ [])

      


        Fills a path on the current canvas.



    


    
      
        fill_rule(rule)

      


        Sets the fill rule for the current canvas (:non_zero or :even_odd).



    


    
      
        font_create(face, size)

      


        Convenience macro for Blendend.Text.Font.create!/2.



    


    
      
        font_face(path)

      


        Convenience macro for Blendend.Text.Face.load!/1.



    


    
      
        get_canvas()

      


        Returns the current process-local canvas.



    


    
      
        hsv(h, s, v, a \\ 255)

      


        Creates a color from HSV components plus alpha (0–255).



    


    
      
        line(x0, y0, x1, y1, opts \\ [])

      


        Draws a stroked line segment from {x0, y0} to {x1, y1}.



    


    
      
        linear_gradient(x0, y0, x1, y1, list)

      


        Build a linear gradient.



    


    
      
        load_font(path, size)

      


        Loads a font face from the given path and creates a font at the specified size.



    


    
      
        matrix()

      


        Returns the identity matrix.



    


    
      
        matrix(list)

      


        Build a Blendend.Matrix2D with a tiny DSL.



    


    
      
        path()

      


        Creates a fresh Blendend.Path.t/0.



    


    
      
        path(list)

      


        Build a Blendend.Path with a concise DSL.



    


    
      
        path(var_ast, list)

      


    


    
      
        pie(cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])

      


        Draws a pie slice with center (cx, cy), radii (rx, ry), start angle, and sweep (radians).



    


    
      
        polygon(points, opts \\ [])

      


        Draws a polygon (fill or stroke) from a list of {x, y} points.



    


    
      
        polyline(points, opts \\ [])

      


        Draws a stroked polyline from a list of {x, y} points.



    


    
      
        post_rotate(angle, list)

      


        Post-Rotates temporarily the current canvas angle (radians)  around {cx, cy} while evaluating do block.



    


    
      
        post_rotate(angle, cx, cy, list)

      


        Post-Rotates temporarily the current canvas angle (radians) around {cx, cy} while evaluating do block.



    


    
      
        post_translate(tx, ty, list)

      


        Post-Translates temporarily the current canvas transform by {tx, ty} (pixels) for the duration of the block.



    


    
      
        radial_gradient(cx0, cy0, r0, cx1, cy1, r1, list)

      


        Build a radial gradient.



    


    
      
        rect(x, y, w, h, opts \\ [])

      


        Draws a rectangle at {x, y} with width w and height h (fill or stroke).



    


    
      
        rect_array(rects, opts \\ [])

      


        Draws multiple rects from a list of {x, y, w, h} tuples (fill or stroke).



    


    
      
        rect_center(cx, cy, w, h, opts \\ [])

      


        Draw a rectangle using its center point.



    


    
      
        rgb(atom)

      


        Creates an RGB color (0–255 channels, optional alpha).



    


    
      
        rgb(r, g, b, a \\ 255)

      


    


    
      
        rotate(angle)

      


        Rotates the current canvas transform by angle (radians) around the origin.



    


    
      
        rotate(angle, list)

      


        Rotates temporarily the current canvas angle (radians)  around {cx, cy} while evaluating do block.



    


    
      
        rotate(angle, cx, cy)

      


        Rotates the current canvas transform by angle (radians) around {cx, cy}.



    


    
      
        rotate(angle, cx, cy, list)

      


        Rotates temporarily the current canvas angle (radians) around {cx, cy} while evaluating do block.



    


    
      
        round_rect(x, y, w, h, rx, ry, opts \\ [])

      


        Draws a rounded rectangle (x, y, w, h) with corner radii (rx, ry) (fill or stroke).



    


    
      
        scale(sx, sy)

      


        Scales the current canvas uniformly by s (both axes).



    


    
      
        scale(sx, sy, list)

      


        Scales temporarily the current canvas transform by {sx, sy} for the duration of the block.



    


    
      
        shadow_path(path, dx, dy, sigma, opts \\ [])

      


        Apply a soft shadow (blur + offset) for a path on the current canvas.



    


    
      
        skew(kx, ky)

      


        Skews the current canvas transform by {sx, sy} (radians) relative to the x/y axes.



    


    
      
        skew(kx, ky, list)

      


        Skews temporarily the current canvas by s on both axes (radians) for the duration of the block.



    


    
      
        stroke_path(path, opts \\ [])

      


        Strokes a path on the current canvas.



    


    
      
        text(font, x, y, string, opts \\ [])

      


        Draws UTF-8 text at the given position using a Blendend.Text.Font.



    


    
      
        translate(tx, ty)

      


        Translates the current canvas transform by {tx, ty} (pixels).



    


    
      
        translate(tx, ty, list)

      


        Translates temporarily the current canvas transform by {tx, ty} (pixels) for the duration of the block.



    


    
      
        triangle(cx, cy, side, opts \\ [])

      


        Draws a triangle, equilateral when given a center point and side length.



    


    
      
        triangle(x0, y0, x1, y1, x2, y2, opts \\ [])

      


        triangle(x0, y0, x1, y1, x2, y2) – triangle from explicit vertices.
Same style opts as Blendend.Canvas.Fill.path/3 or Blendend.Canvas.Stroke.path/3.



    


    
      
        with_clip(x, y, w, h, list)

      


        Temporarily clip drawing to the rectangle {x, y, w, h} while executing the block.



    


    
      
        with_transform(matrix_ast, list)

      


        Temporarily applies a transform to the current canvas while evaluating do block.
That means any transform applied inside is rolled back when the block exits.
This macro mirrors the typical save / apply / restore pattern



    





      


      
        Functions


        


    

  
    
      
    
    
      arc(cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])


        (macro)


        
          
        

    

  


  

Draws a stroked elliptical arc defined by center (cx, cy), radii (rx, ry),
start angle, and sweep angle (radians).
Style options match Blendend.Canvas.Stroke.path/3.

  



    

  
    
      
    
    
      blur_path(path, sigma, opts \\ [])



        
          
        

    

  


  

Blur a path and composite it onto the current canvas.
Wraps Blendend.Effects.blur_path/4; accepts blur options (e.g. :radius, :spread) and style overrides.

  



    

  
    
      
    
    
      box(x0, y0, x1, y1, opts \\ [])


        (macro)


        
          
        

    

  


  

Draws a box given corners {x0, y0} and {x1, y1} (fill or stroke).
Style options match the shape API (:fill/:stroke with color/gradient/pattern, :stroke_width, :comp_op, etc.).

  



    

  
    
      
    
    
      box_array(boxes, opts \\ [])


        (macro)


        
          
        

    

  


  

Draws multiple boxes from a list of {x0, y0, x1, y1} tuples (fill or stroke).
Style options match Blendend.Canvas.Fill.path/3 and Blendend.Canvas.Stroke.path/3.

  



    

  
    
      
    
    
      chord(cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])


        (macro)


        
          
        

    

  


  

Draws a chord (closed arc) with center (cx, cy), radii (rx, ry), start angle, and sweep (radians).
Style options match the shape API.

  



    

  
    
      
    
    
      circle(cx, cy, r, opts \\ [])


        (macro)


        
          
        

    

  


  

Draws a circle centered at {cx, cy} with radius r (fill or stroke).
Style options match the shape API.

  



  
    
      
    
    
      clear(opts)


        (macro)


        
          
        

    

  


  

Clears the current canvas with the given options.
Wraps Blendend.Canvas.clear/2; common options include fill: color/gradient/pattern.

  



  
    
      
    
    
      conic_gradient(cx, cy, angle, list)


        (macro)


        
          
        

    

  


  

Build a conic gradient.
conic_gradient cx, cy, angle do
  add_stop 0.0, rgb(255, 0, 0)
  add_stop 1.0, rgb(0, 255, 0)
end

  



  
    
      
    
    
      draw(w, h, list)


        (macro)


        
          
        

    

  


  

Top–level entry point for Blendend drawings.
draw/3 and draw/4 create a new Blendend.Canvas, make it the current
canvas for the calling process, execute the given block, and finally encode
the canvas as a PNG.
There are two forms:
	draw width, height do ... end
	draw width, height, "image.png" do ... end

Basic usage
The simple form creates a canvas, clears it, runs the block, and returns
the result of Blendend.Canvas.to_png_base64/1:
iex> {:ok, png_b64} =
...>   draw 400, 300 do
...>     rect 40.0, 40.0, 320.0, 220.0,
...>       fill: rgb(255, 255, 255)
...>   end
Inside the block, other Draw helpers such as rect/5, circle/4, text/4,
etc. implicitly use the current canvas via Blendend.Draw.get_canvas/0.
Process-local state
draw/... stores the current canvas in the process dictionary under
private keys. This means:
	the Draw state is scoped to the calling process, and
	nested draw/... calls in the same process are not supported and will
overwrite the previous state.

For typical usage this keeps the call sites concise 
while avoiding global mutable state.

  



  
    
      
    
    
      draw(w, h, file, list)


        (macro)


        
          
        

    

  


  

Same as draw/3 but saves canvas in a png file.

  



    

  
    
      
    
    
      ellipse(cx, cy, rx, ry, opts \\ [])


        (macro)


        
          
        

    

  


  

Draws an ellipse centered at {cx, cy} with radii (rx, ry) (fill or stroke).
Style options match the shape API.

  



    

  
    
      
    
    
      fill_path(path, opts \\ [])


        (macro)


        
          
        

    

  


  

Fills a path on the current canvas.
Style options mirror Blendend.Canvas.Fill.path/3 (:fill with color/gradient/pattern, plus :alpha, :comp_op, etc.).

  



  
    
      
    
    
      fill_rule(rule)


        (macro)


        
          
        

    

  


  

Sets the fill rule for the current canvas (:non_zero or :even_odd).
Wraps Blendend.Canvas.set_fill_rule/2.

  



  
    
      
    
    
      font_create(face, size)


        (macro)


        
          
        

    

  


  

Convenience macro for Blendend.Text.Font.create!/2.

  



  
    
      
    
    
      font_face(path)


        (macro)


        
          
        

    

  


  

Convenience macro for Blendend.Text.Face.load!/1.

  



  
    
      
    
    
      get_canvas()



        
          
        

    

  


  

Returns the current process-local canvas.
Raises if no canvas is active (use draw/3 to establish one).

  



    

  
    
      
    
    
      hsv(h, s, v, a \\ 255)


        (macro)


        
          
        

    

  


  

Creates a color from HSV components plus alpha (0–255).
h in degrees (0–360), s and v as 0.0–1.0 floats, a as 0–255.
Convenience for Blendend.Style.Color.from_hsv/4.
Forms:
	hsv(h, s, v, a \ 255)


  



    

  
    
      
    
    
      line(x0, y0, x1, y1, opts \\ [])


        (macro)


        
          
        

    

  


  

Draws a stroked line segment from {x0, y0} to {x1, y1}.
Style options match Blendend.Canvas.Stroke.path/3 (:stroke, :stroke_width, :stroke_cap, etc.).

  



  
    
      
    
    
      linear_gradient(x0, y0, x1, y1, list)


        (macro)


        
          
        

    

  


  

Build a linear gradient.
grad =
  linear_gradient 0, 0, 0, 200 do
    add_stop 0.0, rgb(255, 0, 0)
    add_stop 1.0, rgb(0, 0, 255)
  end

  



  
    
      
    
    
      load_font(path, size)


        (macro)


        
          
        

    

  


  

Loads a font face from the given path and creates a font at the specified size.
Returns the font or raises on error.

  



  
    
      
    
    
      matrix()


        (macro)


        
          
        

    

  


  

Returns the identity matrix.

  



  
    
      
    
    
      matrix(list)


        (macro)


        
          
        

    

  


  

Build a Blendend.Matrix2D with a tiny DSL.
m =
  matrix do
    translate 40, 90
    rotate :math.pi() / 3
    skew 0.1, 0.0
    scale 1.2, 0.8
  end
Forms:
	matrix() – returns identity
	matrix do ... end – identity then applies DSL ops in order


  



  
    
      
    
    
      path()


        (macro)


        
          
        

    

  


  

Creates a fresh Blendend.Path.t/0.

  



  
    
      
    
    
      path(list)


        (macro)


        
          
        

    

  


  

Build a Blendend.Path with a concise DSL.
p =
  path do
    move_to 0, 0
    line_to 20, 0
    line_to 20, 10
  end

badge =
  path badge do
    add_round_rect(20, 20, 140, 80, 12, 12)
    add_circle(60, 60, 18)
    add_line(20, 20, 160, 100)
  end
Forms:
	path do ... end – returns a new Blendend.Path with the given commands.
	path name do ... end – same, but also binds the path to name in the caller.

What it does:
	creates a fresh Blendend.Path (Path.new!)
	rewrites DSL calls (move_to/2, line_to/2, add_*, etc.) to Blendend.Path.*!/…
against that path (no reliance on var!/1)


  



  
    
      
    
    
      path(var_ast, list)


        (macro)


        
          
        

    

  


  


  



    

  
    
      
    
    
      pie(cx, cy, rx, ry, start_angle, sweep_angle, opts \\ [])


        (macro)


        
          
        

    

  


  

Draws a pie slice with center (cx, cy), radii (rx, ry), start angle, and sweep (radians).
Style options match the shape API.

  



    

  
    
      
    
    
      polygon(points, opts \\ [])


        (macro)


        
          
        

    

  


  

Draws a polygon (fill or stroke) from a list of {x, y} points.
Style options match Blendend.Canvas.Fill.path/3 and Blendend.Canvas.Stroke.path/3
(e.g. fill: color/gradient/pattern, stroke: color/gradient/pattern, :stroke_width, :comp_op).

  



    

  
    
      
    
    
      polyline(points, opts \\ [])


        (macro)


        
          
        

    

  


  

Draws a stroked polyline from a list of {x, y} points.
Style options match Blendend.Canvas.Stroke.path/3 (:stroke, :stroke_width, :stroke_cap, etc.).

  



  
    
      
    
    
      post_rotate(angle, list)


        (macro)


        
          
        

    

  


  

Post-Rotates temporarily the current canvas angle (radians)  around {cx, cy} while evaluating do block.

  



  
    
      
    
    
      post_rotate(angle, cx, cy, list)


        (macro)


        
          
        

    

  


  

Post-Rotates temporarily the current canvas angle (radians) around {cx, cy} while evaluating do block.

  



  
    
      
    
    
      post_translate(tx, ty, list)


        (macro)


        
          
        

    

  


  

Post-Translates temporarily the current canvas transform by {tx, ty} (pixels) for the duration of the block.

  



  
    
      
    
    
      radial_gradient(cx0, cy0, r0, cx1, cy1, r1, list)


        (macro)


        
          
        

    

  


  

Build a radial gradient.
radial_gradient cx0, cy0, r0, cx1, cy1, r1 do
  add_stop 0.0, rgb(255, 255, 0)
  add_stop 1.0, rgb(0, 0, 0)
end

  



    

  
    
      
    
    
      rect(x, y, w, h, opts \\ [])


        (macro)


        
          
        

    

  


  

Draws a rectangle at {x, y} with width w and height h (fill or stroke).
Style options match the shape API.

  



    

  
    
      
    
    
      rect_array(rects, opts \\ [])


        (macro)


        
          
        

    

  


  

Draws multiple rects from a list of {x, y, w, h} tuples (fill or stroke).
Style options match Blendend.Canvas.Fill.path/3 and Blendend.Canvas.Stroke.path/3.

  



    

  
    
      
    
    
      rect_center(cx, cy, w, h, opts \\ [])


        (macro)


        
          
        

    

  


  

Draw a rectangle using its center point.
Mirrors p5.js rectMode(CENTER): (cx, cy) is the center; w/h are size.

  



  
    
      
    
    
      rgb(atom)


        (macro)


        
          
        

    

  


  

Creates an RGB color (0–255 channels, optional alpha).
Convenience for Blendend.Style.Color.rgb!/4.
Forms:
	rgb(r, g, b, a \ 255)
	rgb(:random) for an opaque random color


  



    

  
    
      
    
    
      rgb(r, g, b, a \\ 255)


        (macro)


        
          
        

    

  


  


  



  
    
      
    
    
      rotate(angle)


        (macro)


        
          
        

    

  


  

Rotates the current canvas transform by angle (radians) around the origin.

  



  
    
      
    
    
      rotate(angle, list)


        (macro)


        
          
        

    

  


  

Rotates temporarily the current canvas angle (radians)  around {cx, cy} while evaluating do block.

  



  
    
      
    
    
      rotate(angle, cx, cy)


        (macro)


        
          
        

    

  


  

Rotates the current canvas transform by angle (radians) around {cx, cy}.

  



  
    
      
    
    
      rotate(angle, cx, cy, list)


        (macro)


        
          
        

    

  


  

Rotates temporarily the current canvas angle (radians) around {cx, cy} while evaluating do block.

  



    

  
    
      
    
    
      round_rect(x, y, w, h, rx, ry, opts \\ [])


        (macro)


        
          
        

    

  


  

Draws a rounded rectangle (x, y, w, h) with corner radii (rx, ry) (fill or stroke).
Style options match the shape API.

  



  
    
      
    
    
      scale(sx, sy)


        (macro)


        
          
        

    

  


  

Scales the current canvas uniformly by s (both axes).

  



  
    
      
    
    
      scale(sx, sy, list)


        (macro)


        
          
        

    

  


  

Scales temporarily the current canvas transform by {sx, sy} for the duration of the block.

  



    

  
    
      
    
    
      shadow_path(path, dx, dy, sigma, opts \\ [])



        
          
        

    

  


  

Apply a soft shadow (blur + offset) for a path on the current canvas.

  



  
    
      
    
    
      skew(kx, ky)


        (macro)


        
          
        

    

  


  

Skews the current canvas transform by {sx, sy} (radians) relative to the x/y axes.

  



  
    
      
    
    
      skew(kx, ky, list)


        (macro)


        
          
        

    

  


  

Skews temporarily the current canvas by s on both axes (radians) for the duration of the block.

  



    

  
    
      
    
    
      stroke_path(path, opts \\ [])


        (macro)


        
          
        

    

  


  

Strokes a path on the current canvas.
Style options mirror Blendend.Canvas.Stroke.path/3 (:stroke with color/gradient/pattern, plus :stroke_width, caps/joins, :comp_op, etc.).

  



    

  
    
      
    
    
      text(font, x, y, string, opts \\ [])


        (macro)


        
          
        

    

  


  

Draws UTF-8 text at the given position using a Blendend.Text.Font.
Supports both fill and stroke modes (auto-detected via options or mode: :fill | :stroke).
Common options: fill: color/gradient/pattern, stroke: color/gradient/pattern,
stroke_width, stroke_cap, stroke_join, alpha (in fill mode), stroke_alpha, etc.

  



  
    
      
    
    
      translate(tx, ty)


        (macro)


        
          
        

    

  


  

Translates the current canvas transform by {tx, ty} (pixels).

  



  
    
      
    
    
      translate(tx, ty, list)


        (macro)


        
          
        

    

  


  

Translates temporarily the current canvas transform by {tx, ty} (pixels) for the duration of the block.

  



    

  
    
      
    
    
      triangle(cx, cy, side, opts \\ [])


        (macro)


        
          
        

    

  


  

Draws a triangle, equilateral when given a center point and side length.
triangle(cx, cy, side) – builds an equilateral triangle centered at {cx, cy},
pointing up, with edge length side.
Same style opts as Blendend.Canvas.Fill.path/3 or Blendend.Canvas.Stroke.path/3.

  



    

  
    
      
    
    
      triangle(x0, y0, x1, y1, x2, y2, opts \\ [])


        (macro)


        
          
        

    

  


  

triangle(x0, y0, x1, y1, x2, y2) – triangle from explicit vertices.
Same style opts as Blendend.Canvas.Fill.path/3 or Blendend.Canvas.Stroke.path/3.

  



  
    
      
    
    
      with_clip(x, y, w, h, list)


        (macro)


        
          
        

    

  


  

Temporarily clip drawing to the rectangle {x, y, w, h} while executing the block.
This wraps Canvas.save_state/1, Canvas.Clip.to_rect/5, then restores state
after the block (even if it raises).

  



  
    
      
    
    
      with_transform(matrix_ast, list)


        (macro)


        
          
        

    

  


  

Temporarily applies a transform to the current canvas while evaluating do block.
That means any transform applied inside is rolled back when the block exits.
This macro mirrors the typical save / apply / restore pattern:
	saves the current context state (Canvas.save_state/1),
	applies the given matrix via Canvas.apply_transform/2,
	executes the body,
	restores the previous state with Canvas.restore/1, even if an error
is raised inside the block.

matrix_ast should evaluate to a Blendend.Matrix2D value.
Examples
 m = Blendend.Matrix2D.identity!()
     |> Blendend.Matrix2D.rotate!(:math.pi() / 4)

 with_transform m do
   text f, 80, 80, "Elixir is awesome!"
 end

  


        

      


  

  
    
    Blendend.Effects - blendend v0.2.0
    
    

    


  
  

    
Blendend.Effects 
    



      
This module contains functions to add effects to geometries.
It currently provides gaussian blur filter and shadow effects on top of it.
The NIF implementation is based on https://blog.ivank.net/fastest-gaussian-blur.html.
Gaussian blur is applied after rasterizing a path into an offscreen image,
then composited back on the destination canvas. So applying a blur to a
shape is more expensive than most other operations in blendend.
Examples:
use Blendend.Draw
clear(fill: rgb(0x42, 0x4D, 0x8C))

ring =
  path do
    add_circle(220, 210, 96.0)
  end

blur_path(ring, 4,
  mode: :stroke,
  stroke: rgb(90, 200, 255),
  stroke_width: 10.0
)

      


      
        Summary


  
    Types
  


    
      
        blur_mode()

      


    





  
    Functions
  


    
      
        blur_path(canvas, path, sigma, opts \\ [])

      


        Render a blurred copy of path onto canvas.



    


    
      
        blur_path!(canvas, path, sigma, opts \\ [])

      


        Same as blur_path/4, but raises on failure and returns the canvas.



    


    
      
        shadow_path(canvas, path, dx, dy, sigma, opts \\ [])

      


        Blur a path with an offset to create a soft shadow or glow.



    


    
      
        shadow_path!(canvas, path, dx, dy, sigma, opts \\ [])

      


        Same as shadow_path/6, but raises on failure and returns the canvas.



    





      


      
        Types


        


  
    
      
    
    
      blur_mode()



        
          
        

    

  


  

      

          @type blur_mode() :: :fill | :stroke | :fill_and_stroke | :both


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      blur_path(canvas, path, sigma, opts \\ [])



        
          
        

    

  


  

      

          @spec blur_path(Blendend.Canvas.t(), Blendend.Path.t(), number(), keyword()) ::
  :ok | {:error, term()}


      


Render a blurred copy of path onto canvas.
	sigma controls blur strength in pixels (roughly radius = 3 * sigma).
	options:	:mode – :fill, :stroke, or :both (alias :fill_and_stroke);
(defaults to fill if none set)
	:offset – {dx, dy} translation before compositing (useful for shadows); values are floats
	:resolution – scale factor 0 < r ≤ 1.0 to render/blur 
 (If blurring feels slow, tune this down. Defaults to 1.0)




  



    

  
    
      
    
    
      blur_path!(canvas, path, sigma, opts \\ [])



        
          
        

    

  


  

      

          @spec blur_path!(Blendend.Canvas.t(), Blendend.Path.t(), number(), keyword()) ::
  Blendend.Canvas.t()


      


Same as blur_path/4, but raises on failure and returns the canvas.

  



    

  
    
      
    
    
      shadow_path(canvas, path, dx, dy, sigma, opts \\ [])



        
          
        

    

  


  

      

          @spec shadow_path(
  Blendend.Canvas.t(),
  Blendend.Path.t(),
  number(),
  number(),
  number(),
  keyword()
) ::
  :ok | {:error, term()}


      


Blur a path with an offset to create a soft shadow or glow.
dx/dy shift the blurred image; other options are forwarded to blur_path/4.

  



    

  
    
      
    
    
      shadow_path!(canvas, path, dx, dy, sigma, opts \\ [])



        
          
        

    

  


  

      

          @spec shadow_path!(
  Blendend.Canvas.t(),
  Blendend.Path.t(),
  number(),
  number(),
  number(),
  keyword()
) ::
  Blendend.Canvas.t()


      


Same as shadow_path/6, but raises on failure and returns the canvas.

  


        

      


  

  
    
    Blendend.Image - blendend v0.2.0
    
    

    


  
  

    
Blendend.Image 
    



      
Image loading functions for Blendend.
This module deals with image resources that can be used anywhere pixel data
is needed: as sources for patterns, or passed directly to canvas blit calls.
Typical uses:
	create a tiling or transformed fill via Blendend.Style.Pattern.create/1
	draw an image onto a canvas via Blendend.Canvas.blit_image/4 (or /6)


      


      
        Summary


  
    Types
  


    
      
        t()

      


        Opaque image resource (pixel buffer). Load via from_file!/1 or from_data/1.



    





  
    Functions
  


    
      
        blur(image, sigma)

      


        Returns a blurred copy of image using a Gaussian approximation.



    


    
      
        blur!(image, sigma)

      


        Same as blur/2, but returns the blurred image or raises on failure.



    


    
      
        decode_qoi(bin)

      


        Decodes a QOI binary into raw RGBA bytes for tests and diagnostics.



    


    
      
        decode_qoi!(bin)

      


    


    
      
        from_data(bin)

      


        Loads an image from an in-memory binary.



    


    
      
        from_data_a8(bin, channel \\ :red)

      


        Loads image data from a binary and converts it to A8 (alpha-only) using the given channel.



    


    
      
        from_file(path)

      


        Loads an image from path.



    


    
      
        from_file!(path)

      


        Same as from_file/1, but returns the image directly.



    


    
      
        from_file_a8(path, channel \\ :red)

      


        Loads an image from path and converts it to an 8-bit mask using the given channel.



    


    
      
        from_file_a8!(path, channel \\ :red)

      


        Same as from_file_a8/2, but raises on failure.



    


    
      
        size(image)

      


        Returns the image size in pixels.



    


    
      
        size!(image)

      


        Same as size/1, but returns the {width, height} tuple directly.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @opaque t()


      


Opaque image resource (pixel buffer). Load via from_file!/1 or from_data/1.

  


        

      

      
        Functions


        


  
    
      
    
    
      blur(image, sigma)



        
          
        

    

  


  

      

          @spec blur(t(), number()) :: {:ok, t()} | {:error, term()}


      


Returns a blurred copy of image using a Gaussian approximation.
sigma controls blur strength in pixels (roughly 3×sigma is the visible radius).
Supports PRGB32 and A8 images; other formats are converted to PRGB32 first.

  



  
    
      
    
    
      blur!(image, sigma)



        
          
        

    

  


  

      

          @spec blur!(t(), number()) :: t()


      


Same as blur/2, but returns the blurred image or raises on failure.

  



  
    
      
    
    
      decode_qoi(bin)



        
          
        

    

  


  

      

          @spec decode_qoi(binary()) ::
  {:ok, {pos_integer(), pos_integer(), binary()}} | {:error, term()}


      


Decodes a QOI binary into raw RGBA bytes for tests and diagnostics.
Returns {:ok, {width, height, data}} where data is a binary of
length width * height * 4 in RGBA byte order.

  



  
    
      
    
    
      decode_qoi!(bin)



        
          
        

    

  


  

      

          @spec decode_qoi!(binary()) :: {pos_integer(), pos_integer(), binary()}


      



  



  
    
      
    
    
      from_data(bin)



        
          
        

    

  


  

      

          @spec from_data(binary()) :: {:ok, t()} | {:error, term()}


      


Loads an image from an in-memory binary.
The binary is the raw image file contents.
On success, returns {:ok, image}.
On failure, returns {:error, reason}.

  



    

  
    
      
    
    
      from_data_a8(bin, channel \\ :red)



        
          
        

    

  


  

      

          @spec from_data_a8(binary(), atom()) :: {:ok, t()} | {:error, term()}


      


Loads image data from a binary and converts it to A8 (alpha-only) using the given channel.

  



  
    
      
    
    
      from_file(path)



        
          
        

    

  


  

      

          @spec from_file(String.t()) :: {:ok, t()} | {:error, term()}


      


Loads an image from path.
This reads the file in Elixir and lets the NIF decode the bytes. The file
must be in a format blend2d understands (e.g. PNG, JPEG, BMP, QOI ).
On success, returns {:ok, image} where image is an opaque resource.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      from_file!(path)



        
          
        

    

  


  

      

          @spec from_file!(String.t()) :: t()


      


Same as from_file/1, but returns the image directly.
On success, returns image.
On failure, raises Blendend.Error.

  



    

  
    
      
    
    
      from_file_a8(path, channel \\ :red)



        
          
        

    

  


  

      

          @spec from_file_a8(String.t(), atom()) :: {:ok, t()} | {:error, term()}


      


Loads an image from path and converts it to an 8-bit mask using the given channel.
Channel can be :red (default), :green, :blue, :alpha, or :luma.

  



    

  
    
      
    
    
      from_file_a8!(path, channel \\ :red)



        
          
        

    

  


  

      

          @spec from_file_a8!(String.t(), atom()) :: t()


      


Same as from_file_a8/2, but raises on failure.

  



  
    
      
    
    
      size(image)



        
          
        

    

  


  

      

          @spec size(t()) :: {:ok, {non_neg_integer(), non_neg_integer()}} | {:error, term()}


      


Returns the image size in pixels.
On success, returns {:ok, {width, height}} where dimensions are in pixels.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      size!(image)



        
          
        

    

  


  

      

          @spec size!(t()) :: {non_neg_integer(), non_neg_integer()}


      


Same as size/1, but returns the {width, height} tuple directly.
On success, returns {width, height}.
On failure, raises Blendend.Error.

  


        

      


  

  
    
    Blendend.Matrix2D - blendend v0.2.0
    
    

    


  
  

    
Blendend.Matrix2D 
    



      
Thin wrapper around blend2d's BLMatrix2D.
Internally this is a NIF resource representing an affine transform:
| m00  m01  tx |
| m10  m11  ty |
|  0    0   1  |
Functions in this module either create such a matrix or
combine it with other transforms.
	m00, m01, m10, m11 – linear part (scale, rotation, skew)
	tx, ty             – translation


      


      
        Summary


  
    Types
  


    
      
        t()

      


        Opaque affine transform matrix (BLMatrix2D).



    





  
    Functions
  


    
      
        identity()

      


        Returns the identity transform matrix.



    


    
      
        identity!()

      


        Same as identity/0, but returns the matrix directly.



    


    
      
        invert(m)

      


        Inverts the matrix, returning a new matrix.



    


    
      
        invert!(m)

      


        Same as invert/1, but returns the matrix directly.



    


    
      
        make_sin_cos(sin, cos, tx \\ 0.0, ty \\ 0.0)

      


        Constructs a matrix from precomputed sin/cos and optional translation tx/ty.



    


    
      
        make_sin_cos!(sin, cos, tx \\ 0.0, ty \\ 0.0)

      


        Same as make_sin_cos/4, but returns the matrix directly.



    


    
      
        map_point(m, x, y)

      


        Maps a point {x, y} through the matrix, returning {ok, {x, y}}.



    


    
      
        map_point!(m, x, y)

      


        Same as map_point/3, but returns the tuple directly.



    


    
      
        map_vector(m, x, y)

      


        Maps a vector {x, y} through the matrix (ignores translation), returning {ok, {x, y}}.



    


    
      
        map_vector!(m, x, y)

      


        Same as map_vector/3, but returns the tuple directly.



    


    
      
        new(lst)

      


        Creates a matrix from a 6-element list [m00, m01, m10, m11, tx, ty].



    


    
      
        new!(lst)

      


        Same as new/1, but returns the matrix directly.



    


    
      
        post_rotate(m, angle_rad, cx, cy)

      


        Returns rotation * matrix, applying the rotation about {cx, cy} before the existing transform.



    


    
      
        post_rotate!(m, angle_rad, cx, cy)

      


        Same as post_rotate/4, but returns the rotated matrix directly.



    


    
      
        post_scale(m, sx, sy)

      


        Returns scale * matrix, applying the scale before the existing transform.



    


    
      
        post_scale!(m, sx, sy)

      


        Same as post_scale/3, but returns the scaled matrix directly.



    


    
      
        post_skew(m, kx, ky)

      


        Returns skew * matrix, applying the shear before the existing transforms.



    


    
      
        post_skew!(m, kx, ky)

      


        Same as post_skew/3, but returns the skewed matrix directly.



    


    
      
        post_transform(m, other)

      


        Returns other * matrix, i.e. the other transform is applied before matrix.



    


    
      
        post_transform!(m, other)

      


        Same as post_transform/2, but returns the matrix directly.



    


    
      
        post_translate(m, tx, ty)

      


        Returns translation * matrix, applying (tx, ty) before the existing transforms.



    


    
      
        post_translate!(m, tx, ty)

      


        Same as post_translate/3, but raises on error and returns the matrix.



    


    
      
        rotate(m, angle_rad)

      


        Rotates the matrix by angle radians around the origin, returning a new matrix.



    


    
      
        rotate!(m, angle_rad)

      


        Same as rotate/2, but returns the rotated matrix directly.



    


    
      
        rotate_at(m, angle_rad, cx, cy)

      


        Rotates the matrix by angle radians about {cx, cy}, returning a new matrix.



    


    
      
        rotate_at!(m, angle_rad, cx, cy)

      


        Same as rotate_at/4, but returns the rotated matrix directly.



    


    
      
        scale(m, sx, sy)

      


        Scales the matrix by sx and sy, returning a new matrix.



    


    
      
        scale!(m, sx, sy)

      


        Same as scale/3, but returns the scaled matrix directly.



    


    
      
        skew(matrix, kx, ky)

      


        Skews (shears) the matrix by angles kx and ky (radians) and returns a new matrix.



    


    
      
        skew!(m, kx, ky)

      


        Same as skew/3, but returns the skewed matrix directly.



    


    
      
        to_list(m)

      


        Reads the matrix as [m00, m01, m10, m11, tx, ty].



    


    
      
        to_list!(m)

      


        Same as to_list/1, but returns the list directly.



    


    
      
        transform(m, other)

      


        Returns matrix * other, i.e. the other transform is applied after matrix.



    


    
      
        transform!(m, other)

      


        Same as transform/2, but returns the matrix directly.



    


    
      
        translate(m, x, y)

      


        Translates the matrix by {tx, ty} and returns a new matrix.



    


    
      
        translate!(m, x, y)

      


        Same as translate/3, but returns the translated matrix directly.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @opaque t()


      


Opaque affine transform matrix (BLMatrix2D).

  


        

      

      
        Functions


        


  
    
      
    
    
      identity()



        
          
        

    

  


  

      

          @spec identity() :: {:ok, t()} | {:error, term()}


      


Returns the identity transform matrix.
On success, returns {:ok, matrix}.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      identity!()



        
          
        

    

  


  

      

          @spec identity!() :: t()


      


Same as identity/0, but returns the matrix directly.
On success, returns matrix.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      invert(m)



        
          
        

    

  


  

      

          @spec invert(t()) :: {:ok, t()} | {:error, term()}


      


Inverts the matrix, returning a new matrix.
Examples:
iex> use Blendend.Draw
iex> scale = matrix(do: scale(2, 1))
iex> Blendend.Matrix2D.invert!(scale) |> Blendend.Matrix2D.to_list!
[0.5, -0.0, -0.0, 1.0, -0.0, -0.0]

  



  
    
      
    
    
      invert!(m)



        
          
        

    

  


  

      

          @spec invert!(t()) :: t()


      


Same as invert/1, but returns the matrix directly.

  



    

    

  
    
      
    
    
      make_sin_cos(sin, cos, tx \\ 0.0, ty \\ 0.0)



        
          
        

    

  


  

      

          @spec make_sin_cos(number(), number(), number(), number()) ::
  {:ok, t()} | {:error, term()}


      


Constructs a matrix from precomputed sin/cos and optional translation tx/ty.

  



    

    

  
    
      
    
    
      make_sin_cos!(sin, cos, tx \\ 0.0, ty \\ 0.0)



        
          
        

    

  


  

      

          @spec make_sin_cos!(number(), number(), number(), number()) :: t()


      


Same as make_sin_cos/4, but returns the matrix directly.

  



  
    
      
    
    
      map_point(m, x, y)



        
          
        

    

  


  

      

          @spec map_point(t(), number(), number()) ::
  {:ok, {number(), number()}} | {:error, term()}


      


Maps a point {x, y} through the matrix, returning {ok, {x, y}}.

  



  
    
      
    
    
      map_point!(m, x, y)



        
          
        

    

  


  

      

          @spec map_point!(t(), number(), number()) :: {number(), number()}


      


Same as map_point/3, but returns the tuple directly.

  



  
    
      
    
    
      map_vector(m, x, y)



        
          
        

    

  


  

      

          @spec map_vector(t(), number(), number()) ::
  {:ok, {number(), number()}} | {:error, term()}


      


Maps a vector {x, y} through the matrix (ignores translation), returning {ok, {x, y}}.
Examples:
iex> use Blendend.Draw
iex> scale = matrix(do: scale(2, 1))
iex> Blendend.Matrix2D.map_vector!(scale, 2, 3)
{4.0, 3.0}

iex> translate = matrix(do: translate(10, 10))
iex> Blendend.Matrix2D.map_vector!(translate, 2, 3)
{2.0, 3.0}

  



  
    
      
    
    
      map_vector!(m, x, y)



        
          
        

    

  


  

      

          @spec map_vector!(t(), number(), number()) :: {number(), number()}


      


Same as map_vector/3, but returns the tuple directly.

  



  
    
      
    
    
      new(lst)



        
          
        

    

  


  

      

          @spec new([number()]) :: {:ok, t()} | {:error, term()}


      


Creates a matrix from a 6-element list [m00, m01, m10, m11, tx, ty].
On success, returns {:ok, matrix} where matrix is a Blendend.Matrix2D.t().
On failure, returns {:error, reason}.

  



  
    
      
    
    
      new!(lst)



        
          
        

    

  


  

      

          @spec new!([number()]) :: t()


      


Same as new/1, but returns the matrix directly.
On success, returns matrix.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      post_rotate(m, angle_rad, cx, cy)



        
          
        

    

  


  

      

          @spec post_rotate(t(), number(), number(), number()) :: {:ok, t()} | {:error, term()}


      


Returns rotation * matrix, applying the rotation about {cx, cy} before the existing transform.

  



  
    
      
    
    
      post_rotate!(m, angle_rad, cx, cy)



        
          
        

    

  


  

      

          @spec post_rotate!(t(), number(), number(), number()) :: t()


      


Same as post_rotate/4, but returns the rotated matrix directly.

  



  
    
      
    
    
      post_scale(m, sx, sy)



        
          
        

    

  


  

      

          @spec post_scale(t(), number(), number()) :: {:ok, t()} | {:error, term()}


      


Returns scale * matrix, applying the scale before the existing transform.

  



  
    
      
    
    
      post_scale!(m, sx, sy)



        
          
        

    

  


  

      

          @spec post_scale!(t(), number(), number()) :: t()


      


Same as post_scale/3, but returns the scaled matrix directly.

  



  
    
      
    
    
      post_skew(m, kx, ky)



        
          
        

    

  


  

      

          @spec post_skew(t(), number(), number()) :: {:ok, t()} | {:error, term()}


      


Returns skew * matrix, applying the shear before the existing transforms.

  



  
    
      
    
    
      post_skew!(m, kx, ky)



        
          
        

    

  


  

      

          @spec post_skew!(t(), number(), number()) :: t()


      


Same as post_skew/3, but returns the skewed matrix directly.

  



  
    
      
    
    
      post_transform(m, other)



        
          
        

    

  


  

      

          @spec post_transform(t(), t()) :: {:ok, t()} | {:error, term()}


      


Returns other * matrix, i.e. the other transform is applied before matrix.
Examples:
iex> use Blendend.Draw
iex> translate = matrix(do: translate(10, 0))
iex> scale = matrix(do: scale(2, 1))
iex> {:ok, m} = Blendend.Matrix2D.post_transform(translate, scale)
iex> {:ok, list} = Blendend.Matrix2D.to_list(m)
iex> list
[2.0, 0.0, 0.0, 1.0, 20.0, 0.0]  # scale first, then translate (x translation doubled)

  



  
    
      
    
    
      post_transform!(m, other)



        
          
        

    

  


  

      

          @spec post_transform!(t(), t()) :: t()


      


Same as post_transform/2, but returns the matrix directly.

  



  
    
      
    
    
      post_translate(m, tx, ty)



        
          
        

    

  


  

      

          @spec post_translate(t(), number(), number()) :: {:ok, t()} | {:error, term()}


      


Returns translation * matrix, applying (tx, ty) before the existing transforms.

  



  
    
      
    
    
      post_translate!(m, tx, ty)



        
          
        

    

  


  

      

          @spec post_translate!(t(), number(), number()) :: t()


      


Same as post_translate/3, but raises on error and returns the matrix.

  



  
    
      
    
    
      rotate(m, angle_rad)



        
          
        

    

  


  

      

          @spec rotate(t(), number()) :: {:ok, t()} | {:error, term()}


      


Rotates the matrix by angle radians around the origin, returning a new matrix.
On success, returns {:ok, matrix}.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      rotate!(m, angle_rad)



        
          
        

    

  


  

      

          @spec rotate!(t(), number()) :: t()


      


Same as rotate/2, but returns the rotated matrix directly.
On success, returns matrix.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      rotate_at(m, angle_rad, cx, cy)



        
          
        

    

  


  

      

          @spec rotate_at(t(), number(), number(), number()) :: {:ok, t()} | {:error, term()}


      


Rotates the matrix by angle radians about {cx, cy}, returning a new matrix.

  



  
    
      
    
    
      rotate_at!(m, angle_rad, cx, cy)



        
          
        

    

  


  

      

          @spec rotate_at!(t(), number(), number(), number()) :: t()


      


Same as rotate_at/4, but returns the rotated matrix directly.

  



  
    
      
    
    
      scale(m, sx, sy)



        
          
        

    

  


  

      

          @spec scale(t(), number(), number()) :: {:ok, t()} | {:error, term()}


      


Scales the matrix by sx and sy, returning a new matrix.
On success, returns {:ok, matrix}.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      scale!(m, sx, sy)



        
          
        

    

  


  

      

          @spec scale!(t(), number(), number()) :: t()


      


Same as scale/3, but returns the scaled matrix directly.
On success, returns matrix.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      skew(matrix, kx, ky)



        
          
        

    

  


  

      

          @spec skew(t(), number(), number()) :: {:ok, t()} | {:error, term()}


      


Skews (shears) the matrix by angles kx and ky (radians) and returns a new matrix.
On success, returns {:ok, matrix}.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      skew!(m, kx, ky)



        
          
        

    

  


  

      

          @spec skew!(t(), number(), number()) :: t()


      


Same as skew/3, but returns the skewed matrix directly.
On success, returns matrix.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      to_list(m)



        
          
        

    

  


  

      

          @spec to_list(t()) :: {:ok, [number()]} | {:error, term()}


      


Reads the matrix as [m00, m01, m10, m11, tx, ty].
On success, returns {:ok, list}.
On failure, returns {:error, reason}.
Examples: 
use Blendend.Draw
m = matrix do
 rotate :math.pi
end

{:ok, ml} = Blendend.Matrix2D.to_list(m)
[-1.0, 0, 0, -1.0, 0.0, 0.0] # floating point noise discarded

  



  
    
      
    
    
      to_list!(m)



        
          
        

    

  


  

      

          @spec to_list!(t()) :: [number()]


      


Same as to_list/1, but returns the list directly.
On success, returns [m00, m01, m10, m11, tx, ty].
On failure, raises Blendend.Error.

  



  
    
      
    
    
      transform(m, other)



        
          
        

    

  


  

      

          @spec transform(t(), t()) :: {:ok, t()} | {:error, term()}


      


Returns matrix * other, i.e. the other transform is applied after matrix.
Examples:
iex> use Blendend.Draw
iex> translate = matrix(do: translate(10, 0))
iex> scale = matrix(do: scale(2, 1))
iex> {:ok, m} = Blendend.Matrix2D.transform(translate, scale)
iex> {:ok, list} = Blendend.Matrix2D.to_list(m)
iex> list
[2.0, 0.0, 0.0, 1.0, 10.0, 0.0]  # translate first, then scale (translation unchanged)

  



  
    
      
    
    
      transform!(m, other)



        
          
        

    

  


  

      

          @spec transform!(t(), t()) :: t()


      


Same as transform/2, but returns the matrix directly.

  



  
    
      
    
    
      translate(m, x, y)



        
          
        

    

  


  

      

          @spec translate(t(), number(), number()) :: {:ok, t()} | {:error, term()}


      


Translates the matrix by {tx, ty} and returns a new matrix.
On success, returns {:ok, matrix}.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      translate!(m, x, y)



        
          
        

    

  


  

      

          @spec translate!(t(), number(), number()) :: t()


      


Same as translate/3, but returns the translated matrix directly.
On success, returns matrix.
On failure, raises Blendend.Error.

  


        

      


  

  
    
    Blendend.Path - blendend v0.2.0
    
    

    


  
  

    
Blendend.Path 
    



      
A path is a collection of contours built from commands such as
:move_to, :line_to, :quad_to, :cubic_to, and :close.
We typically:
	construct a path with new/0 (or new!/0)
	add segments with move_to/3, line_to/3, quad_to/5,
cubic_to/7, arc_quadrant_to/5, conic_to/6, arc_to/8,
elliptic_arc_to/8, or geometry helpers like add_box/6,
add_rect/6, add_circle/5, add_ellipse/6,
add_round_rect/8, add_arc/8, add_chord/8,
add_line/6, add_triangle/8, add_polyline/3, or add_polygon/3
	optionally inspect or deform it with vertex_count/1,
vertex_at/2, and set_vertex_at/5
	derive straight segments or samples with segments/1 and sample/3
	compose shapes with add_path/2 and add_path/3
	shift or warp them in-place via translate/3, translate/4,
transform/2, or transform/3
	derive stroke outlines as geometry with add_stroked_path/3
	render it with Blendend.Canvas.Fill.path/3 or
Blendend.Canvas.Stroke.path/3
	apply blur/shadow effect on it via Blendend.Effects.blur_path/4

You can also build paths with the DSL in Blendend.Draw:
use Blendend.Draw

path badge do
  add_round_rect(20, 20, 140, 80, 12, 12)
  add_circle(60, 60, 18)
  add_line(20, 20, 160, 100)
end

stroke_path badge
Segment commands vs. shape helpers
There are two families of path builders:
	*_to segment commands (move_to/3, line_to/3, quad_to/5,
cubic_to/7, arc_to/8, elliptic_arc_to/8, etc.) append to the
current contour. They expect a current point (set by move_to/3 or a
previous segment), do not auto-close, and keep the contour continuous.
Reach for these when you need fine-grained control over how a path
progresses or must preserve tangents between segments.
	add_* shape helpers (add_line/6, add_arc/8, add_circle/5,
add_rect/6, add_polygon/3, etc.) drop one or more self-contained
figures into the path. They start their own contour(s) regardless of the
current point, handle their own move_to/close sequence, and accept
:direction/:matrix options for winding and transforms. Use these when
you just need standard geometry stamped into a path without worrying about
continuity with the previous segment.


      


      
        Summary


  
    Types
  


    
      
        direction()

      


    


    
      
        hit_class()

      


    


    
      
        point()

      


    


    
      
        sampled_point()

      


    


    
      
        segment()

      


    


    
      
        t()

      


        Opaque path resource (sequence of lines/curves). Build via DSL or Path.*! helpers.



    





  
    Functions
  


    
      
        add_arc(path, cx, cy, rx, ry, start, sweep, opts \\ [])

      


        Adds an arc defined by (cx, cy, rx, ry, start, sweep).



    


    
      
        add_arc!(path, cx, cy, rx, ry, start, sweep, opts \\ [])

      


        Same as add_arc/8, but returns the path .



    


    
      
        add_box(path, x0, y0, x1, y1, opts \\ [])

      


        Adds a closed rectangular box defined by corners (x0, y0) and (x1, y1).



    


    
      
        add_box!(path, x0, y0, x1, y1, opts \\ [])

      


        Same as add_box/6, but returns the path .



    


    
      
        add_chord(path, cx, cy, rx, ry, start, sweep, opts \\ [])

      


        Adds a chord (closed arc) defined by (cx, cy, rx, ry, start, sweep).



    


    
      
        add_chord!(path, cx, cy, rx, ry, start, sweep, opts \\ [])

      


        Same as add_chord/8, but returns the path .



    


    
      
        add_circle(path, cx, cy, r, opts \\ [])

      


        Adds a closed circular contour centered at (cx, cy) with radius r.



    


    
      
        add_circle!(path, cx, cy, r, opts \\ [])

      


        Same as add_circle/5, but returns the path .



    


    
      
        add_ellipse(path, cx, cy, rx, ry, opts \\ [])

      


        Adds an ellipse centered at (cx, cy) with radii (rx, ry).



    


    
      
        add_ellipse!(path, cx, cy, rx, ry, opts \\ [])

      


        Same as add_ellipse/6, but returns the path .



    


    
      
        add_line(path, x0, y0, x1, y1, opts \\ [])

      


        Adds a line segment between (x0, y0) and (x1, y1) as a figure.



    


    
      
        add_line!(path, x0, y0, x1, y1, opts \\ [])

      


        Same as add_line/6, but returns the path .



    


    
      
        add_path(dst, src)

      


        Appends all contours from src into dst.



    


    
      
        add_path(dst, src, mtx)

      


        Appends src into dst after applying an affine transform mtx.



    


    
      
        add_path!(dst, src)

      


        Same as add_path/2, but returns dst .



    


    
      
        add_path!(dst, src, mtx)

      


        Same as add_path/3, but returns dst .



    


    
      
        add_polygon(path, points, opts \\ [])

      


        Adds a polygon defined by points ([{x, y}, ...]).



    


    
      
        add_polygon!(path, points, opts \\ [])

      


        Same as add_polygon/3, but returns the path .



    


    
      
        add_polyline(path, points, opts \\ [])

      


        Adds a polyline defined by points ([{x, y}, ...]).



    


    
      
        add_polyline!(path, points, opts \\ [])

      


        Same as add_polyline/3, but returns the path .



    


    
      
        add_rect(path, x, y, w, h, opts \\ [])

      


        Adds a closed rectangle (x, y, w, h).



    


    
      
        add_rect!(path, x, y, w, h, opts \\ [])

      


        Same as add_rect/6, but returns the path .



    


    
      
        add_round_rect(path, x, y, w, h, rx, ry, opts \\ [])

      


        Adds a rounded rectangle (x, y, w, h, rx, ry).



    


    
      
        add_round_rect!(path, x, y, w, h, rx, ry, opts \\ [])

      


        Same as add_round_rect/8, but returns the path .



    


    
      
        add_stroked_path(dst, src, stroke_opts \\ [], approx_opts \\ [])

      


        Runs Blend2D's stroker on src and appends the resulting outline
geometry to dst.



    


    
      
        add_stroked_path(dst, src, range, stroke_opts, approx_opts)

      


        Same as add_stroked_path/4, but limits stroking to a vertex range
(tuple {start, stop} or Range, stop exclusive).



    


    
      
        add_stroked_path!(dst, src, stroke_opts \\ [], approx_opts \\ [])

      


        Same as add_stroked_path/4, but returns the path directly.



    


    
      
        add_stroked_path!(dst, src, range, stroke_opts, approx_opts)

      


        Same as add_stroked_path/5, but returns the path directly.



    


    
      
        add_triangle(path, x0, y0, x1, y1, x2, y2, opts \\ [])

      


        Adds a closed triangle (x0, y0), (x1, y1), (x2, y2).



    


    
      
        add_triangle!(path, x0, y0, x1, y1, x2, y2, opts \\ [])

      


        Same as add_triangle/8, but returns the path .



    


    
      
        arc_quadrant_to(path, x1, y1, x2, y2)

      


        Adds a single 90° arc segment between two points.



    


    
      
        arc_quadrant_to!(path, x1, y1, x2, y2)

      


        Same as arc_quadrant_to/5, but returns the path .



    


    
      
        arc_to(path, cx, cy, rx, ry, start, sweep, force_move? \\ false)

      


        Adds a circular or elliptical arc segment to the path.



    


    
      
        arc_to!(path, cx, cy, rx, ry, start, sweep, force_move? \\ false)

      


        Same as arc_to/8, but returns the path .



    


    
      
        clear(path)

      


        Clears all vertices from the path.



    


    
      
        clear!(path)

      


        Same as clear/1, but returns the path .



    


    
      
        close(path)

      


        Closes the current contour (adds a :close command).



    


    
      
        close!(path)

      


        Same as close/1, but returns the path .



    


    
      
        conic_to(path, x1, y1, x2, y2, w)

      


        Adds a rational quadratic Bézier segment to the path.



    


    
      
        conic_to!(path, x1, y1, x2, y2, w)

      


        Same as conic_to/6, but returns the path .



    


    
      
        cubic_to(path, x1, y1, x2, y2, x3, y3)

      


        Adds a cubic Bézier curve to (x3, y3) with control points
(x1, y1) and (x2, y2).



    


    
      
        cubic_to!(path, x1, y1, x2, y2, x3, y3)

      


        Same as cubic_to/7, but returns the path .



    


    
      
        debug_dump(path)

      


        Dumps internal path representation for debugging.



    


    
      
        debug_dump!(path)

      


        Same as debug_dump/1, but raises on error.



    


    
      
        elliptic_arc_to(path, rx, ry, rot, large?, sweep?, x1, y1)

      


        Adds an endpoint-based elliptical arc to the path.



    


    
      
        elliptic_arc_to!(path, rx, ry, rot, large?, sweep?, x1, y1)

      


        Same as elliptic_arc_to/8, but returns the path .



    


    
      
        equal?(path_a, path_b)

      


        Returns true if two paths are exactly equal.



    


    
      
        fit_to(path, arg)

      


        Fits the path into the given rectangle {x, y, w, h}.



    


    
      
        fit_to!(path, rect)

      


        Same as fit_to/2, but on success, returns path.



    


    
      
        flatten(path, tolerance)

      


        Returns a new path where all curves have been approximated
by :line_to segments.



    


    
      
        flatten!(path, tolerance \\ 0.25)

      


    


    
      
        hit_test(path, x, y)

      


        Hit-tests (x, y) against the path (fill rule: :non_zero).



    


    
      
        hit_test(path, x, y, rule)

      


        Hit-tests (x, y) using the given fill rule (:non_zero | :even_odd).



    


    
      
        line_to(path, x, y)

      


        Adds a straight line segment from the current point to (x, y).



    


    
      
        line_to!(path, x, y)

      


        Same as line_to/3, but returns the path .



    


    
      
        move_to(path, x, y)

      


        Starts a new contour at (x, y).



    


    
      
        move_to!(path, x, y)

      


        Same as move_to/3, but returns the path.



    


    
      
        new()

      


        Creates a new, empty path.



    


    
      
        new!()

      


        Same as new/0, but returns the path directly.



    


    
      
        quad_to(path, x1, y1, x2, y2)

      


        Adds a quadratic Bézier curve to (x2, y2) with a single control
point at (x1, y1).



    


    
      
        quad_to!(path, x1, y1, x2, y2)

      


        Same as quad_to/5, but returns the path .



    


    
      
        sample(segments, spacing, opts \\ [])

      


        Samples points along a list of straight segments.



    


    
      
        segments(path)

      


        Returns a list of straight {{x0, y0}, {x1, y1}} segments for every contour.



    


    
      
        set_vertex_at(path, idx, cmd, x, y)

      


        set_vertex_at lets you mutate an existing path,



    


    
      
        set_vertex_at!(path, idx, cmd, x, y)

      


        Same as set_vertex_at/5, but returns the path .



    


    
      
        shrink(path)

      


        Normalizes a path in-place by removing redundant vertices and simplifying its data.



    


    
      
        shrink!(path)

      


        Same as shrink/1, but raises on error.



    


    
      
        smooth_cubic_to(path, x2, y2, x3, y3)

      


        Continues a cubic Bézier smoothly from the previous segment.



    


    
      
        smooth_cubic_to!(path, x2, y2, x3, y3)

      


        Same as smooth_cubic_to/5, but returns the path .



    


    
      
        smooth_quad_to(path, x2, y2)

      


        Continues a quadratic Bézier smoothly from the previous segment.



    


    
      
        smooth_quad_to!(path, x2, y2)

      


        Same as smooth_quad_to/3, but returns the path .



    


    
      
        transform(path, matrix)

      


        Transforms the whole path by matrix m.



    


    
      
        transform(path, range, matrix)

      


        Applies an affine transform matrix only to the vertices within range.



    


    
      
        transform!(path, matrix)

      


        Same as transform/2, but returns the path .



    


    
      
        transform!(path, range, matrix)

      


        Same as transform/3, but returns the path .



    


    
      
        translate(path, dx, dy)

      


        Translates all vertices in the path by (dx, dy) in-place.



    


    
      
        translate(path, range, dx, dy)

      


        Translates only the vertices within range by (dx, dy).



    


    
      
        translate!(path, dx, dy)

      


        Same as translate/3, but returns the path .



    


    
      
        translate!(path, range, dx, dy)

      


        Same as translate/4, but returns the path .



    


    
      
        vertex_at(path, idx)

      


        Returns the vertex at index idx.



    


    
      
        vertex_at!(path, idx)

      


        Same as vertex_at/2, but returns {cmd, x, y} directly.



    


    
      
        vertex_count(path)

      


        Returns the number of vertices stored in path.



    


    
      
        vertex_count!(path)

      


        Same as vertex_count/1, but returns the count directly.



    





      


      
        Types


        


  
    
      
    
    
      direction()



        
          
        

    

  


  

      

          @type direction() :: :cw | :ccw | :none


      



  



  
    
      
    
    
      hit_class()



        
          
        

    

  


  

      

          @type hit_class() :: :in | :out | :part


      



  



  
    
      
    
    
      point()



        
          
        

    

  


  

      

          @type point() :: {float(), float()}


      



  



  
    
      
    
    
      sampled_point()



        
          
        

    

  


  

      

          @type sampled_point() :: {point(), {float(), float()}}


      



  



  
    
      
    
    
      segment()



        
          
        

    

  


  

      

          @type segment() :: {point(), point()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @opaque t()


      


Opaque path resource (sequence of lines/curves). Build via DSL or Path.*! helpers.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      add_arc(path, cx, cy, rx, ry, start, sweep, opts \\ [])



        
          
        

    

  


  

      

          @spec add_arc(
  t(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  keyword()
) ::
  :ok | {:error, term()}


      


Adds an arc defined by (cx, cy, rx, ry, start, sweep).
Accepts the same optional opts as add_circle/5.

  



    

  
    
      
    
    
      add_arc!(path, cx, cy, rx, ry, start, sweep, opts \\ [])



        
          
        

    

  


  

      

          @spec add_arc!(
  t(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  keyword()
) :: t()


      


Same as add_arc/8, but returns the path .

  



    

  
    
      
    
    
      add_box(path, x0, y0, x1, y1, opts \\ [])



        
          
        

    

  


  

      

          @spec add_box(t(), number(), number(), number(), number(), keyword()) ::
  :ok | {:error, term()}


      


Adds a closed rectangular box defined by corners (x0, y0) and (x1, y1).
Optional opts:
	:matrix    – Blendend.Matrix2D.t/0 transform to apply
	:direction – :cw | :ccw | :none (default: :cw)


On success, returns :ok.
On failure, returns {:error, reason}.

  



    

  
    
      
    
    
      add_box!(path, x0, y0, x1, y1, opts \\ [])



        
          
        

    

  


  

      

          @spec add_box!(t(), number(), number(), number(), number(), keyword()) :: t()


      


Same as add_box/6, but returns the path .
On success, returns path.
On failure, raises Blendend.Error.

  



    

  
    
      
    
    
      add_chord(path, cx, cy, rx, ry, start, sweep, opts \\ [])



        
          
        

    

  


  

      

          @spec add_chord(
  t(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  keyword()
) ::
  :ok | {:error, term()}


      


Adds a chord (closed arc) defined by (cx, cy, rx, ry, start, sweep).
Accepts the same optional opts as add_circle/5.

  



    

  
    
      
    
    
      add_chord!(path, cx, cy, rx, ry, start, sweep, opts \\ [])



        
          
        

    

  


  

      

          @spec add_chord!(
  t(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  keyword()
) :: t()


      


Same as add_chord/8, but returns the path .

  



    

  
    
      
    
    
      add_circle(path, cx, cy, r, opts \\ [])



        
          
        

    

  


  

      

          @spec add_circle(t(), number(), number(), number(), keyword()) ::
  :ok | {:error, term()}


      


Adds a closed circular contour centered at (cx, cy) with radius r.
Optional opts:
	:matrix    – Blendend.Matrix2D.t/0 transform to apply
	:direction – :cw | :ccw | :none (default: :cw)


On success, returns :ok.
On failure, returns {:error, reason}.

  



    

  
    
      
    
    
      add_circle!(path, cx, cy, r, opts \\ [])



        
          
        

    

  


  

      

          @spec add_circle!(t(), number(), number(), number(), keyword()) :: t()


      


Same as add_circle/5, but returns the path .
On success, returns path.
On failure, raises Blendend.Error.

  



    

  
    
      
    
    
      add_ellipse(path, cx, cy, rx, ry, opts \\ [])



        
          
        

    

  


  

      

          @spec add_ellipse(t(), number(), number(), number(), number(), keyword()) ::
  :ok | {:error, term()}


      


Adds an ellipse centered at (cx, cy) with radii (rx, ry).
Accepts the same optional opts as add_circle/5.

  



    

  
    
      
    
    
      add_ellipse!(path, cx, cy, rx, ry, opts \\ [])



        
          
        

    

  


  

      

          @spec add_ellipse!(t(), number(), number(), number(), number(), keyword()) :: t()


      


Same as add_ellipse/6, but returns the path .

  



    

  
    
      
    
    
      add_line(path, x0, y0, x1, y1, opts \\ [])



        
          
        

    

  


  

      

          @spec add_line(t(), number(), number(), number(), number(), keyword()) ::
  :ok | {:error, term()}


      


Adds a line segment between (x0, y0) and (x1, y1) as a figure.
Accepts the same optional opts as add_circle/5.

  



    

  
    
      
    
    
      add_line!(path, x0, y0, x1, y1, opts \\ [])



        
          
        

    

  


  

      

          @spec add_line!(t(), number(), number(), number(), number(), keyword()) :: t()


      


Same as add_line/6, but returns the path .

  



  
    
      
    
    
      add_path(dst, src)



        
          
        

    

  


  

      

          @spec add_path(t(), t()) :: :ok | {:error, term()}


      


Appends all contours from src into dst.
Mutates dst in-place and leaves src unchanged.
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      add_path(dst, src, mtx)



        
          
        

    

  


  

      

          @spec add_path(t(), t(), Blendend.Matrix2D.t()) :: :ok | {:error, term()}


      


Appends src into dst after applying an affine transform mtx.
Mutates dst in-place and leaves src unchanged.
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      add_path!(dst, src)



        
          
        

    

  


  

      

          @spec add_path!(t(), t()) :: t()


      


Same as add_path/2, but returns dst .
On success, returns dst.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      add_path!(dst, src, mtx)



        
          
        

    

  


  

      

          @spec add_path!(t(), t(), Blendend.Matrix2D.t()) :: t()


      


Same as add_path/3, but returns dst .
On success, returns dst.
On failure, raises Blendend.Error.

  



    

  
    
      
    
    
      add_polygon(path, points, opts \\ [])



        
          
        

    

  


  

      

          @spec add_polygon(t(), [point()], keyword()) :: :ok | {:error, term()}


      


Adds a polygon defined by points ([{x, y}, ...]).
Accepts the same optional opts as add_circle/5.

  



    

  
    
      
    
    
      add_polygon!(path, points, opts \\ [])



        
          
        

    

  


  

      

          @spec add_polygon!(t(), [point()], keyword()) :: t()


      


Same as add_polygon/3, but returns the path .

  



    

  
    
      
    
    
      add_polyline(path, points, opts \\ [])



        
          
        

    

  


  

      

          @spec add_polyline(t(), [point()], keyword()) :: :ok | {:error, term()}


      


Adds a polyline defined by points ([{x, y}, ...]).
Accepts the same optional opts as add_circle/5.

  



    

  
    
      
    
    
      add_polyline!(path, points, opts \\ [])



        
          
        

    

  


  

      

          @spec add_polyline!(t(), [point()], keyword()) :: t()


      


Same as add_polyline/3, but returns the path .

  



    

  
    
      
    
    
      add_rect(path, x, y, w, h, opts \\ [])



        
          
        

    

  


  

      

          @spec add_rect(t(), number(), number(), number(), number(), keyword()) ::
  :ok | {:error, term()}


      


Adds a closed rectangle (x, y, w, h).
Accepts the same optional opts as add_box/6.
On success, returns :ok.
On failure, returns {:error, reason}.

  



    

  
    
      
    
    
      add_rect!(path, x, y, w, h, opts \\ [])



        
          
        

    

  


  

      

          @spec add_rect!(t(), number(), number(), number(), number(), keyword()) :: t()


      


Same as add_rect/6, but returns the path .
On success, returns path.
On failure, raises Blendend.Error.

  



    

  
    
      
    
    
      add_round_rect(path, x, y, w, h, rx, ry, opts \\ [])



        
          
        

    

  


  

      

          @spec add_round_rect(
  t(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  keyword()
) ::
  :ok | {:error, term()}


      


Adds a rounded rectangle (x, y, w, h, rx, ry).
Accepts the same optional opts as add_circle/5.

  



    

  
    
      
    
    
      add_round_rect!(path, x, y, w, h, rx, ry, opts \\ [])



        
          
        

    

  


  

      

          @spec add_round_rect!(
  t(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  keyword()
) :: t()


      


Same as add_round_rect/8, but returns the path .

  



    

    

  
    
      
    
    
      add_stroked_path(dst, src, stroke_opts \\ [], approx_opts \\ [])



        
          
        

    

  


  

      

          @spec add_stroked_path(t(), t(), keyword(), keyword()) :: :ok | {:error, term()}


      


Runs Blend2D's stroker on src and appends the resulting outline
geometry to dst.
This does not draw anything; it converts a stroke into fillable
path geometry. 
stroke_opts (keyword list) mirrors Blendend.Canvas.Stroke.path/2:
	:width – stroke width (float, default 1.0)
	:miter_limit – miter limit (default 4.0)
	:start_cap / :end_cap – :butt | :round | :square | :round_rev | :triangle | :triangle_rev

	:join – :miter_clip | :miter_bevel | :miter_round | :bevel | :round

	:transform_order – :after | :before (default :after)


approx_opts (keyword list) maps to BLApproximationOptions:
	:flatten_tolerance, :simplify_tolerance, :offset_parameter
	:flatten_mode – :default | :recursive

	:offset_mode – :default | :iterative


Examples
iex> alias Blendend.Path
iex> src = Path.new!() |> Path.move_to!(20, 20) |> Path.line_to!(80, 20)
iex> outline = Path.new!()
iex> :ok = Path.add_stroked_path(outline, src, width: 6.0, join: :round)
iex> Path.vertex_count!(outline) > Path.vertex_count!(src)
true
On success, returns :ok. On failure, returns {:error, reason}.

  



  
    
      
    
    
      add_stroked_path(dst, src, range, stroke_opts, approx_opts)



        
          
        

    

  


  

      

          @spec add_stroked_path(
  t(),
  t(),
  Range.t() | {non_neg_integer(), non_neg_integer()},
  keyword(),
  keyword()
) :: :ok | {:error, term()}


      


Same as add_stroked_path/4, but limits stroking to a vertex range
(tuple {start, stop} or Range, stop exclusive).

  



    

    

  
    
      
    
    
      add_stroked_path!(dst, src, stroke_opts \\ [], approx_opts \\ [])



        
          
        

    

  


  

      

          @spec add_stroked_path!(t(), t(), keyword(), keyword()) :: t()


      


Same as add_stroked_path/4, but returns the path directly.

  



  
    
      
    
    
      add_stroked_path!(dst, src, range, stroke_opts, approx_opts)



        
          
        

    

  


  

      

          @spec add_stroked_path!(
  t(),
  t(),
  Range.t() | {non_neg_integer(), non_neg_integer()},
  keyword(),
  keyword()
) :: t()


      


Same as add_stroked_path/5, but returns the path directly.

  



    

  
    
      
    
    
      add_triangle(path, x0, y0, x1, y1, x2, y2, opts \\ [])



        
          
        

    

  


  

      

          @spec add_triangle(
  t(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  keyword()
) :: :ok | {:error, term()}


      


Adds a closed triangle (x0, y0), (x1, y1), (x2, y2).
Accepts the same optional opts as add_circle/5.

  



    

  
    
      
    
    
      add_triangle!(path, x0, y0, x1, y1, x2, y2, opts \\ [])



        
          
        

    

  


  

      

          @spec add_triangle!(
  t(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  keyword()
) :: t()


      


Same as add_triangle/8, but returns the path .

  



  
    
      
    
    
      arc_quadrant_to(path, x1, y1, x2, y2)



        
          
        

    

  


  

      

          @spec arc_quadrant_to(t(), number(), number(), number(), number()) ::
  :ok | {:error, term()}


      


Adds a single 90° arc segment between two points.
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      arc_quadrant_to!(path, x1, y1, x2, y2)



        
          
        

    

  


  

      

          @spec arc_quadrant_to!(t(), number(), number(), number(), number()) :: t()


      


Same as arc_quadrant_to/5, but returns the path .
On success, returns path.
On failure, raises Blendend.Error.

  



    

  
    
      
    
    
      arc_to(path, cx, cy, rx, ry, start, sweep, force_move? \\ false)



        
          
        

    

  


  

      

          @spec arc_to(
  t(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  boolean()
) :: :ok | {:error, term()}


      


Adds a circular or elliptical arc segment to the path.
Wraps blend2d's arcTo. Parameters:
	cx, cy – center of the ellipse
	rx, ry – radii in x and y
	start  – start angle in radians
	sweep  – sweep angle in radians
	force_move? – when true, starts a new sub-path at the arc's
start point instead of connecting from the current point

On success, returns :ok.
On failure, returns {:error, reason}.

  



    

  
    
      
    
    
      arc_to!(path, cx, cy, rx, ry, start, sweep, force_move? \\ false)



        
          
        

    

  


  

      

          @spec arc_to!(
  t(),
  number(),
  number(),
  number(),
  number(),
  number(),
  number(),
  boolean()
) :: t()


      


Same as arc_to/8, but returns the path .
On success, returns path.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      clear(path)



        
          
        

    

  


  

      

          @spec clear(t()) :: :ok | {:error, term()}


      


Clears all vertices from the path.
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      clear!(path)



        
          
        

    

  


  

      

          @spec clear!(t()) :: t()


      


Same as clear/1, but returns the path .
On success, returns path.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      close(path)



        
          
        

    

  


  

      

          @spec close(t()) :: :ok | {:error, term()}


      


Closes the current contour (adds a :close command).
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      close!(path)



        
          
        

    

  


  

      

          @spec close!(t()) :: t()


      


Same as close/1, but returns the path .
On success, returns path.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      conic_to(path, x1, y1, x2, y2, w)



        
          
        

    

  


  

      

          @spec conic_to(t(), number(), number(), number(), number(), number()) ::
  :ok | {:error, term()}


      


Adds a rational quadratic Bézier segment to the path.
Extends the current contour from the current point to (x2, y2) with a
quadratic curve that has control point (x1, y1) and a weight w.
	When w == 1.0 it behaves like a standard quadratic curve.
	Other weights bend the curve closer to or further from the control
point, which is useful for arcs and circular approximations.

The path must already have a current point.
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      conic_to!(path, x1, y1, x2, y2, w)



        
          
        

    

  


  

      

          @spec conic_to!(t(), number(), number(), number(), number(), number()) :: t()


      


Same as conic_to/6, but returns the path .
On success, returns path.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      cubic_to(path, x1, y1, x2, y2, x3, y3)



        
          
        

    

  


  

      

          @spec cubic_to(t(), number(), number(), number(), number(), number(), number()) ::
  :ok | {:error, term()}


      


Adds a cubic Bézier curve to (x3, y3) with control points
(x1, y1) and (x2, y2).
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      cubic_to!(path, x1, y1, x2, y2, x3, y3)



        
          
        

    

  


  

      

          @spec cubic_to!(t(), number(), number(), number(), number(), number(), number()) ::
  t()


      


Same as cubic_to/7, but returns the path .
On success, returns path.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      debug_dump(path)



        
          
        

    

  


  

      

          @spec debug_dump(t()) :: :ok | {:error, term()}


      


Dumps internal path representation for debugging.
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      debug_dump!(path)



        
          
        

    

  


  

      

          @spec debug_dump!(t()) :: :ok


      


Same as debug_dump/1, but raises on error.
On success, returns :ok.
On failure, raises Blendend.Error.
Examples
iex> p = Blendend.Path.new!()
iex> p = Blendend.Path.move_to!(p, 247, 97)
iex> Path.debug_dump!(p)
:ok
# prints:
# [path_debug_dump] path size = 1
# [  0] cmd=0 x=247.000000 y=97.000000

  



  
    
      
    
    
      elliptic_arc_to(path, rx, ry, rot, large?, sweep?, x1, y1)



        
          
        

    

  


  

      

          @spec elliptic_arc_to(
  t(),
  number(),
  number(),
  number(),
  boolean(),
  boolean(),
  number(),
  number()
) :: :ok | {:error, term()}


      


Adds an endpoint-based elliptical arc to the path.
Wraps blend2d's ellipticArcTo (similar to SVG A):
	rx, ry       – ellipse radii
	rot          – x-axis rotation in radians
	large?       – large-arc flag
	sweep?       – sweep direction flag
	x1, y1       – endpoint of the arc

The start point is the current point in the path.
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      elliptic_arc_to!(path, rx, ry, rot, large?, sweep?, x1, y1)



        
          
        

    

  


  

      

          @spec elliptic_arc_to!(
  t(),
  number(),
  number(),
  number(),
  boolean(),
  boolean(),
  number(),
  number()
) :: t()


      


Same as elliptic_arc_to/8, but returns the path .
On success, returns path.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      equal?(path_a, path_b)



        
          
        

    

  


  

      

          @spec equal?(t(), t()) :: boolean()


      


Returns true if two paths are exactly equal.
This is a strict, bit-for-bit comparison of the underlying data. Tiny
floating point differences will make it return false.

  



  
    
      
    
    
      fit_to(path, arg)



        
          
        

    

  


  

      

          @spec fit_to(t(), {number(), number(), number(), number()}) :: :ok | {:error, term()}


      


Fits the path into the given rectangle {x, y, w, h}.
Mutates the path in-place so its bounds fit inside the rectangle.
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      fit_to!(path, rect)



        
          
        

    

  


  

      

          @spec fit_to!(t(), {number(), number(), number(), number()}) :: t()


      


Same as fit_to/2, but on success, returns path.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      flatten(path, tolerance)



        
          
        

    

  


  

      

          @spec flatten(t(), number()) :: {:ok, t()} | {:error, term()}


      


Returns a new path where all curves have been approximated
by :line_to segments.
The resulting path only contains :move_to, :line_to, and :close
commands. The tolerance argument controls the approximation accuracy
(default 0.25 user units).
On success returns {:ok, new_path}.

  



    

  
    
      
    
    
      flatten!(path, tolerance \\ 0.25)



        
          
        

    

  


  

      

          @spec flatten!(t(), number()) :: t()


      



  



  
    
      
    
    
      hit_test(path, x, y)



        
          
        

    

  


  

      

          @spec hit_test(t(), number(), number()) :: hit_class()


      


Hit-tests (x, y) against the path (fill rule: :non_zero).
Returns :in | :out | :part on success.
Raises Blendend.Error if the NIF reports :invalid (bad args, NaNs, etc.)
or if an error tuple is returned.

  



  
    
      
    
    
      hit_test(path, x, y, rule)



        
          
        

    

  


  

      

          @spec hit_test(t(), number(), number(), :non_zero | :even_odd) :: hit_class()


      


Hit-tests (x, y) using the given fill rule (:non_zero | :even_odd).
Returns :in | :out | :part on success.
Raises Blendend.Error if the NIF reports :invalid or an error.

  



  
    
      
    
    
      line_to(path, x, y)



        
          
        

    

  


  

      

          @spec line_to(t(), number(), number()) :: :ok | {:error, term()}


      


Adds a straight line segment from the current point to (x, y).
The path must already have a current point (for example from a
previous move_to/3 or other drawing command).
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      line_to!(path, x, y)



        
          
        

    

  


  

      

          @spec line_to!(t(), number(), number()) :: t()


      


Same as line_to/3, but returns the path .
On success, returns the same path.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      move_to(path, x, y)



        
          
        

    

  


  

      

          @spec move_to(t(), number(), number()) :: :ok | {:error, term()}


      


Starts a new contour at (x, y).
This is equivalent to a :move_to command in the underlying path.
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      move_to!(path, x, y)



        
          
        

    

  


  

      

          @spec move_to!(t(), number(), number()) :: t()


      


Same as move_to/3, but returns the path.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      new()



        
          
        

    

  


  

      

          @spec new() :: {:ok, t()} | {:error, term()}


      


Creates a new, empty path.
On success, returns {:ok, path}.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      new!()



        
          
        

    

  


  

      

          @spec new!() :: t()


      


Same as new/0, but returns the path directly.
On success, returns the path.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      quad_to(path, x1, y1, x2, y2)



        
          
        

    

  


  

      

          @spec quad_to(t(), number(), number(), number(), number()) :: :ok | {:error, term()}


      


Adds a quadratic Bézier curve to (x2, y2) with a single control
point at (x1, y1).
This is equivalent to a :quad_to command.
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      quad_to!(path, x1, y1, x2, y2)



        
          
        

    

  


  

      

          @spec quad_to!(t(), number(), number(), number(), number()) :: t()


      


Same as quad_to/5, but returns the path .
On success, returns path.
On failure, raises Blendend.Error.

  



    

  
    
      
    
    
      sample(segments, spacing, opts \\ [])



        
          
        

    

  


  

      

          @spec sample([segment()], number(), Keyword.t()) :: [sampled_point()]


      


Samples points along a list of straight segments.
Each returned item is {{x, y}, {nx, ny}} where {nx, ny} is the
unit-length left-hand normal for the directed segment {p0 -> p1}
({-dy/len, dx/len}).
Options:
	:include_ends? (default: true) – include segment endpoints in sampling

spacing must be positive. Zero-length segments are skipped.

  



  
    
      
    
    
      segments(path)



        
          
        

    

  


  

      

          @spec segments(t()) :: [segment()]


      


Returns a list of straight {{x0, y0}, {x1, y1}} segments for every contour.
Assumes the path only contains :move_to, :line_to, and :close
commands. Call flatten!/1 first if your path has curves. When a :close
is seen, the last point is connected back to the contour start.
Raises ArgumentError if a curve command (:quad_to, :cubic_to, etc.)
is encountered or if the path is malformed (for example :line_to before
any :move_to).

  



  
    
      
    
    
      set_vertex_at(path, idx, cmd, x, y)



        
          
        

    

  


  

      

          @spec set_vertex_at(t(), non_neg_integer(), atom(), float(), float()) ::
  :ok | {:error, term()}


      


set_vertex_at lets you mutate an existing path,
idx is zero-based; cmd controls how the vertex is interpreted.
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      set_vertex_at!(path, idx, cmd, x, y)



        
          
        

    

  


  

      

          @spec set_vertex_at!(t(), non_neg_integer(), atom(), float(), float()) :: t()


      


Same as set_vertex_at/5, but returns the path .
On success, returns path.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      shrink(path)



        
          
        

    

  


  

      

          @spec shrink(t()) :: {:ok, t()} | {:error, term()}


      


Normalizes a path in-place by removing redundant vertices and simplifying its data.
Wraps BLPath.shrink/0. Useful after stroking or bulk edits to compact the path buffer.

  



  
    
      
    
    
      shrink!(path)



        
          
        

    

  


  

      

          @spec shrink!(t()) :: t()


      


Same as shrink/1, but raises on error.

  



  
    
      
    
    
      smooth_cubic_to(path, x2, y2, x3, y3)



        
          
        

    

  


  

      

          @spec smooth_cubic_to(t(), number(), number(), number(), number()) ::
  :ok | {:error, term()}


      


Continues a cubic Bézier smoothly from the previous segment.
Wraps blend2d smoothCubicTo (like SVG S):
	If the previous segment was cubic, the first control point of this
segment is the mirror of the previous segment's second control point
across the current point.
	This gives a visually smooth tangent across the join.

The segment ends at (x3, y3) and uses (x2, y2) as the second control
point.
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      smooth_cubic_to!(path, x2, y2, x3, y3)



        
          
        

    

  


  

      

          @spec smooth_cubic_to!(t(), number(), number(), number(), number()) :: t()


      


Same as smooth_cubic_to/5, but returns the path .
On success, returns path.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      smooth_quad_to(path, x2, y2)



        
          
        

    

  


  

      

          @spec smooth_quad_to(t(), number(), number()) :: :ok | {:error, term()}


      


Continues a quadratic Bézier smoothly from the previous segment.
Wraps blend2d smoothQuadTo (like SVG T):
	If the previous segment was a quadratic curve, the missing control
point is mirrored across the current point to keep the curve smooth.
	If there is no previous quadratic, the current point is used as the
control point.

The segment ends at (x2, y2).
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      smooth_quad_to!(path, x2, y2)



        
          
        

    

  


  

      

          @spec smooth_quad_to!(t(), number(), number()) :: t()


      


Same as smooth_quad_to/3, but returns the path .
On success, returns path.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      transform(path, matrix)



        
          
        

    

  


  

      

          @spec transform(t(), Blendend.Matrix2D.t()) :: :ok | {:error, term()}


      


Transforms the whole path by matrix m.
Mutates the path in-place. Wraps BLPath::transform(matrix).

  



  
    
      
    
    
      transform(path, range, matrix)



        
          
        

    

  


  

      

          @spec transform(
  t(),
  Range.t() | {non_neg_integer(), non_neg_integer()},
  Blendend.Matrix2D.t()
) ::
  :ok | {:error, term()}


      


Applies an affine transform matrix only to the vertices within range.
range accepts a two-tuple {start, stop} (zero-based, stop exclusive)
or an Elixir Range.

  



  
    
      
    
    
      transform!(path, matrix)



        
          
        

    

  


  

      

          @spec transform!(t(), Blendend.Matrix2D.t()) :: t()


      


Same as transform/2, but returns the path .

  



  
    
      
    
    
      transform!(path, range, matrix)



        
          
        

    

  


  

      

          @spec transform!(
  t(),
  Range.t() | {non_neg_integer(), non_neg_integer()},
  Blendend.Matrix2D.t()
) :: t()


      


Same as transform/3, but returns the path .

  



  
    
      
    
    
      translate(path, dx, dy)



        
          
        

    

  


  

      

          @spec translate(t(), number(), number()) :: :ok | {:error, term()}


      


Translates all vertices in the path by (dx, dy) in-place.
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      translate(path, range, dx, dy)



        
          
        

    

  


  

      

          @spec translate(
  t(),
  Range.t() | {non_neg_integer(), non_neg_integer()},
  number(),
  number()
) ::
  :ok | {:error, term()}


      


Translates only the vertices within range by (dx, dy).
range can be either a two-tuple {start, stop} (zero-based, stop is
exclusive) or an Elixir Range struct.
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      translate!(path, dx, dy)



        
          
        

    

  


  

      

          @spec translate!(t(), number(), number()) :: t()


      


Same as translate/3, but returns the path .
On success, returns path.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      translate!(path, range, dx, dy)



        
          
        

    

  


  

      

          @spec translate!(
  t(),
  Range.t() | {non_neg_integer(), non_neg_integer()},
  number(),
  number()
) :: t()


      


Same as translate/4, but returns the path .
On success, returns path.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      vertex_at(path, idx)



        
          
        

    

  


  

      

          @spec vertex_at(t(), non_neg_integer()) ::
  {:ok, {atom(), float(), float()}} | {:error, term()}


      


Returns the vertex at index idx.
On success, returns {:ok, {cmd, x, y}} where:
	cmd – atom like :move_to, :line_to, :quad_to, :cubic_to, :close
	x, y – coordinates as floats

On failure, returns {:error, reason}.

  



  
    
      
    
    
      vertex_at!(path, idx)



        
          
        

    

  


  

      

          @spec vertex_at!(t(), non_neg_integer()) :: {atom(), float(), float()}


      


Same as vertex_at/2, but returns {cmd, x, y} directly.
On success, returns {cmd, x, y}.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      vertex_count(path)



        
          
        

    

  


  

      

          @spec vertex_count(t()) :: {:ok, non_neg_integer()} | {:error, term()}


      


Returns the number of vertices stored in path.
On success, returns {:ok, count}.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      vertex_count!(path)



        
          
        

    

  


  

      

          @spec vertex_count!(t()) :: non_neg_integer()


      


Same as vertex_count/1, but returns the count directly.
On success, returns count.
On failure, raises Blendend.Error.

  


        

      


  

  
    
    Blendend.Style.Color - blendend v0.2.0
    
    

    


  
  

    
Blendend.Style.Color 
    



      
Color helpers for the blendend drawing API.
This module works with color resources representing RGBA colors and
provides convenience constructors in RGB, HSL, and HSV. You can also
read back the RGBA components.

      


      
        Summary


  
    Types
  


    
      
        t()

      


        Opaque color resource (RGBA). Create via rgb!/4, hsl/4, hsv/4.



    





  
    Functions
  


    
      
        components(color)

      


        Returns the RGBA components of a color as integers 0..255.



    


    
      
        components!(color)

      


        Same as components/1, but raises on failure.



    


    
      
        from_hsv(h, s, v, a)

      


        Convenience helper that accepts either {h, s, v} or positional h, s, v (with optional alpha).



    


    
      
        hsl(h_deg, s, l, a \\ 255)

      


        Creates a color from HSL (hue–saturation–lightness) plus alpha.



    


    
      
        hsv(h_deg, s, v, a \\ 255)

      


        Creates a color from HSV (hue–saturation–value) plus alpha.



    


    
      
        random()

      


        Creates a random t/0.



    


    
      
        rgb(r, g, b, a \\ 255)

      


        Creates a color in RGBA space.



    


    
      
        rgb!(r, g, b, a \\ 255)

      


        Same as rgb/4, but returns the color directly and raises on failure.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @opaque t()


      


Opaque color resource (RGBA). Create via rgb!/4, hsl/4, hsv/4.

  


        

      

      
        Functions


        


  
    
      
    
    
      components(color)



        
          
        

    

  


  

      

          @spec components(t()) :: {:ok, {0..255, 0..255, 0..255, 0..255}} | {:error, term()}


      


Returns the RGBA components of a color as integers 0..255.
On success, returns {:ok, {r, g, b, a}}.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      components!(color)



        
          
        

    

  


  

      

          @spec components!(t()) :: {0..255, 0..255, 0..255, 0..255}


      


Same as components/1, but raises on failure.

  



  
    
      
    
    
      from_hsv(h, s, v, a)



        
          
        

    

  


  

      

          @spec from_hsv({number(), number(), number()}, nil | number(), nil | number(), 0..255) ::
  t()


          @spec from_hsv(number(), number(), number(), 0..255) :: t()


      


Convenience helper that accepts either {h, s, v} or positional h, s, v (with optional alpha).

  



    

  
    
      
    
    
      hsl(h_deg, s, l, a \\ 255)



        
          
        

    

  


  

      

          @spec hsl(number(), number(), number(), 0..255) :: t()


      


Creates a color from HSL (hue–saturation–lightness) plus alpha.
	h_deg – hue in degrees (0–360)
	s – saturation 0.0–1.0
	l – lightness 0.0–1.0
	a – alpha 0–255 (default 255)

Returns an RGBA color resource. Values outside the typical ranges are
not clamped; pass normalized inputs.

  



    

  
    
      
    
    
      hsv(h_deg, s, v, a \\ 255)



        
          
        

    

  


  

      

          @spec hsv(number(), number(), number(), 0..255) :: t()


      


Creates a color from HSV (hue–saturation–value) plus alpha.
	h_deg – hue in degrees (0–360)
	s – saturation 0.0–1.0
	v – value (brightness) 0.0–1.0
	a – alpha 0–255 (default 255)

Returns an RGBA color resource. Inputs are expected to be normalized.

  



  
    
      
    
    
      random()



        
          
        

    

  


  

      

          @spec random() :: Color.t()


      


Creates a random t/0.

  



    

  
    
      
    
    
      rgb(r, g, b, a \\ 255)



        
          
        

    

  


  

      

          @spec rgb(0..255, 0..255, 0..255, 0..255) :: {:ok, t()} | {:error, term()}


      


Creates a color in RGBA space.
All channels are integers in the range 0..255. The alpha channel
defaults to 255 (fully opaque).
On success, returns {:ok, color}.
On failure, returns {:error, reason} from the NIF.

  



    

  
    
      
    
    
      rgb!(r, g, b, a \\ 255)



        
          
        

    

  


  

      

          @spec rgb!(0..255, 0..255, 0..255, 0..255) :: t()


      


Same as rgb/4, but returns the color directly and raises on failure.
On success, returns the color resource.
On failure, raises Blendend.Error.

  


        

      


  

  
    
    Blendend.Style.Gradient - blendend v0.2.0
    
    

    


  
  

    
Blendend.Style.Gradient 
    



      
Gradient style helpers for Blendend.
This module works with gradient values that can be
used as fill or stroke styles in Blendend.Canvas / Blendend.Draw
functions.
This module is used in three steps:
	Create a gradient with one of:
	linear/4  – linear gradient between two points
	radial/6  – radial gradient with center, radius and focal point
	conic/3   – conic (angular) gradient around a center


	Add color stops using add_stop/3 (or add_stop!/3).

	(Optionally) configure how the gradient behaves:
	set_extend/2 / set_extend!/2       – choose how the gradient
extends outside its 0.0–1.0 range (:pad, :repeat, :reflect).

	set_transform/2 / set_transform!/2 – apply a Blendend.Matrix2D
transform that controls how the gradient is positioned, rotated or
scaled in canvas coordinates.

	reset_transform/1 / reset_transform!/1 – clear any transform
back to identity.




Gradients created here are typically passed as the :gradient or
:stroke_gradient option to drawing functions such as
Blendend.Canvas.Fill.rect/6
Blendend.Canvas.Stroke.circle/5.

      


      
        Summary


  
    Types
  


    
      
        extend_mode()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        add_stop(grad, offset, color)

      


        Adds a color stop to a gradient.



    


    
      
        add_stop!(grad, offset, color)

      


        Same as add_stop/3, but returns the gradient directly.



    


    
      
        conic(cx, cy, angle)

      


        Creates a conic (angular) gradient.



    


    
      
        conic!(cx, cy, angle)

      


        Same as conic/3, but returns the gradient directly.



    


    
      
        conic_from_stops(arg, stops, opts \\ [])

      


        Creates a conic gradient and adds stops.



    


    
      
        linear(x0, y0, x1, y1)

      


        Creates a linear gradient between two points.



    


    
      
        linear!(x0, y0, x1, y1)

      


        Same as linear/4, but on success, returns the gradient.



    


    
      
        linear_from_stops(arg, stops, opts \\ [])

      


        Creates a linear gradient for the given line and adds stops in one go.



    


    
      
        radial(cx0, cy0, r0, cx1, cy1, r1)

      


        Creates a radial gradient.



    


    
      
        radial!(cx0, cy0, r0, cx1, cy1, r1)

      


        Same as radial/6, but returns the gradient directly.



    


    
      
        radial_from_stops(arg, stops, opts \\ [])

      


        Creates a radial gradient and adds stops.



    


    
      
        reset_transform(gradient)

      


        Resets a gradient’s transform to the identity matrix.



    


    
      
        reset_transform!(grad)

      


        Same as reset_transform/1, but returns the gradient directly.



    


    
      
        set_extend(grad, mode)

      


        Sets the extend mode of a gradient.



    


    
      
        set_extend!(grad, mode)

      


        Same as set_extend/2, but returns the gradient directly.



    


    
      
        set_transform(gradient, matrix)

      


        Sets the transform matrix used when sampling a gradient.



    


    
      
        set_transform!(grad, matrix)

      


        Same as set_transform/2, but returns the gradient directly.



    





      


      
        Types


        


  
    
      
    
    
      extend_mode()



        
          
        

    

  


  

      

          @type extend_mode() :: :pad | :repeat | :reflect


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @opaque t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      add_stop(grad, offset, color)



        
          
        

    

  


  

      

          @spec add_stop(t(), float(), term()) :: :ok | {:error, term()}


      


Adds a color stop to a gradient.
	grad   – a gradient resource
	offset – a numeric position along the gradient (usually 0.0..1.0)
	color  – a color resource created with Blendend.Style.Color.rgb/3 or /4

On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      add_stop!(grad, offset, color)



        
          
        

    

  


  

      

          @spec add_stop!(t(), float(), term()) :: t()


      


Same as add_stop/3, but returns the gradient directly.
On success, returns gradient.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      conic(cx, cy, angle)



        
          
        

    

  


  

      

          @spec conic(number(), number(), number()) :: {:ok, t()} | {:error, term()}


      


Creates a conic (angular) gradient.
The gradient is defined by:
	cx, cy – center of rotation
	angle    – starting angle in radians

On success, returns {:ok, gradient}.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      conic!(cx, cy, angle)



        
          
        

    

  


  

      

          @spec conic!(number(), number(), number()) :: t()


      


Same as conic/3, but returns the gradient directly.
On success, returns gradient.
On failure, raises Blendend.Error.

  



    

  
    
      
    
    
      conic_from_stops(arg, stops, opts \\ [])



        
          
        

    

  


  

      

          @spec conic_from_stops(
  {number(), number(), number()},
  [{float(), Blended.Style.Color.t()}],
  keyword()
) :: t()


      


Creates a conic gradient and adds stops.
	{cx, cy, angle} – center and angle in radians
	stops – list of {offset, color}

Options:
	:extend – extend mode (:pad | :repeat | :reflect), defaults to :pad.



  



  
    
      
    
    
      linear(x0, y0, x1, y1)



        
          
        

    

  


  

      

          @spec linear(number(), number(), number(), number()) :: {:ok, t()} | {:error, term()}


      


Creates a linear gradient between two points.
The gradient line goes from (x0, y0) to (x1, y1).
On success, returns {:ok, gradient} where gradient is a gradient
resource.
On failure, returns {:error, reason}.
Use add_stop/3 to populate the gradient with one or more
color stops, then pass the gradient as gradient: or stroke_gradient:
in drawing options.
Offsets given to add_stop/3 are typically in the range
0.0..1.0 (start to end).
Examples
iex> {:ok, grad} = Blendend.Style.Gradient.linear(0.0, 0.0, 0.0, 200.0)
iex> :ok = Blendend.Style.Gradient.add_stop(grad, 0.0, Blendend.Style.Color.rgb!(255, 0, 0))
iex> :ok = Blendend.Style.Gradient.add_stop(grad, 1.0, Blendend.Style.Color.rgb!(0, 0, 255))
iex> rect 0, 0, 200, 200, gradient: grad

  



  
    
      
    
    
      linear!(x0, y0, x1, y1)



        
          
        

    

  


  

      

          @spec linear!(number(), number(), number(), number()) :: t()


      


Same as linear/4, but on success, returns the gradient.
On failure, raises Blendend.Error.

  



    

  
    
      
    
    
      linear_from_stops(arg, stops, opts \\ [])



        
          
        

    

  


  

      

          @spec linear_from_stops(
  {number(), number(), number(), number()},
  [{float(), Blended.Style.Color.t()}],
  keyword()
) :: t()


      


Creates a linear gradient for the given line and adds stops in one go.
	line – {x0, y0, x1, y1}
	stops – list of {offset, color} where offset is 0.0..1.0

Options:
	:extend – :pad | :repeat | :reflect (default: :pad)


Returns a gradient resource suitable for use as fill or stroke.

  



  
    
      
    
    
      radial(cx0, cy0, r0, cx1, cy1, r1)



        
          
        

    

  


  

      

          @spec radial(number(), number(), number(), number(), number(), number()) ::
  {:ok, t()} | {:error, term()}


      


Creates a radial gradient.
The gradient is defined by:
	cx0, cy0, r0 – inner circle center and radius
	cx1, cy1, r1 – outer circle center and radius

On success, returns {:ok, gradient}.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      radial!(cx0, cy0, r0, cx1, cy1, r1)



        
          
        

    

  


  

      

          @spec radial!(number(), number(), number(), number(), number(), number()) :: t()


      


Same as radial/6, but returns the gradient directly.
On success, returns gradient.
On failure, raises Blendend.Error.

  



    

  
    
      
    
    
      radial_from_stops(arg, stops, opts \\ [])



        
          
        

    

  


  

      

          @spec radial_from_stops(
  {number(), number(), number(), number(), number(), number()},
  [{float(), Blended.Style.Color.t()}],
  keyword()
) :: t()


      


Creates a radial gradient and adds stops.
	cx0, cy0, r0 – inner circle center and radius
	cx1, cy1, r1 – outer circle center and radius
	stops – list of {offset, color}

Options:
	:extend – extend mode (:pad | :repeat | :reflect), defaults to :pad.



  



  
    
      
    
    
      reset_transform(gradient)



        
          
        

    

  


  

      

          @spec reset_transform(t()) :: :ok | {:error, term()}


      


Resets a gradient’s transform to the identity matrix.
After calling this function, the gradient is mapped directly in canvas
coordinates using the positions it was created with, without any extra
rotation / scaling / translation.
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      reset_transform!(grad)



        
          
        

    

  


  

      

          @spec reset_transform!(t()) :: t()


      


Same as reset_transform/1, but returns the gradient directly.
On success, returns gradient.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      set_extend(grad, mode)



        
          
        

    

  


  

      

          @spec set_extend(t(), extend_mode()) :: :ok | {:error, term()}


      


Sets the extend mode of a gradient.
The extend mode controls how the gradient behaves outside the range
covered by its stops (typically offsets 0.0..1.0). Supported modes:
	:pad     – clamp to the edge colors (default)
	:repeat  – repeat the gradient pattern
	:reflect – repeat the gradient, flipping direction every cycle

On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      set_extend!(grad, mode)



        
          
        

    

  


  

      

          @spec set_extend!(t(), extend_mode()) :: t()


      


Same as set_extend/2, but returns the gradient directly.
On success, returns gradient.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      set_transform(gradient, matrix)



        
          
        

    

  


  

      

          @spec set_transform(t(), Blendend.Matrix2D.t()) :: :ok | {:error, term()}


      


Sets the transform matrix used when sampling a gradient.
The matrix is expressed in canvas coordinates and controls how the
gradient is positioned, rotated, or scaled relative to the canvas.
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      set_transform!(grad, matrix)



        
          
        

    

  


  

      

          @spec set_transform!(t(), Blendend.Matrix2D.t()) :: t()


      


Same as set_transform/2, but returns the gradient directly.
On success, returns gradient.
On failure, raises Blendend.Error.

  


        

      


  

  
    
    Blendend.Style.Pattern - blendend v0.2.0
    
    

    


  
  

    
Blendend.Style.Pattern 
    



      
A pattern wraps a Blendend.Image and can be used as a fill or stroke
style via canvas operations (for example by passing fill: pattern in style
options).
Use patterns when you want an image as "paint" inside shapes or text.
A pattern wraps a Blendend.Image.t() and can be used as a fill or stroke
style via canvas operations (for example by passing fill: pat in style
options).
Example:
img = Blendend.Image.from_file!("texture.png")
pat        = Blendend.Style.Pattern.create!(img)

# used as fill:
rect 0, 0, 400, 400, fill: pat

      


      
        Summary


  
    Types
  


    
      
        extend_mode()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        create(img)

      


        Creates a pattern from an existing Blendend.Image.



    


    
      
        create!(img)

      


        Same as create/1, but raises on failure.



    


    
      
        reset_transform(pattern)

      


        Resets the pattern's transform back to identity.



    


    
      
        set_extend(pattern, mode)

      


        Sets the extend mode used when sampling a pattern.



    


    
      
        set_transform(pattern, matrix)

      


        Sets the transform matrix used when sampling a pattern.



    





      


      
        Types


        


  
    
      
    
    
      extend_mode()



        
          
        

    

  


  

      

          @type extend_mode() ::
  :pad
  | :repeat
  | :reflect
  | :pad_x_repeat_y
  | :pad_x_reflect_y
  | :repeat_x_pad_y
  | :repeat_x_reflect_y
  | :reflect_x_pad_y
  | :reflect_x_repeat_y


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @opaque t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      create(img)



        
          
        

    

  


  

      

          @spec create(Blendend.Image.t()) :: {:ok, t()} | {:error, term()}


      


Creates a pattern from an existing Blendend.Image.
Returns {:ok, pattern} or {:error, reason}.

  



  
    
      
    
    
      create!(img)



        
          
        

    

  


  

      

          @spec create!(Blendend.Image.t()) :: t()


      


Same as create/1, but raises on failure.
On success, returns pattern.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      reset_transform(pattern)



        
          
        

    

  


  

      

          @spec reset_transform(t()) :: :ok | {:error, term()}


      


Resets the pattern's transform back to identity.

  



  
    
      
    
    
      set_extend(pattern, mode)



        
          
        

    

  


  

      

          @spec set_extend(t(), extend_mode()) :: :ok | {:error, term()}


      


Sets the extend mode used when sampling a pattern.
The extend mode decides how the pattern is sampled when coordinates land
outside the wrapped image. Supported modes:
	:pad / :repeat / :reflect – apply the mode on both axes
	:pad_x_repeat_y / :pad_x_reflect_y – pad on X, repeat or reflect on Y
	:repeat_x_pad_y / :repeat_x_reflect_y – repeat on X, pad or reflect on Y
	:reflect_x_pad_y / :reflect_x_repeat_y – reflect on X, pad or repeat on Y

Returns :ok or {:error, reason}.

  



  
    
      
    
    
      set_transform(pattern, matrix)



        
          
        

    

  


  

      

          @spec set_transform(t(), Blendend.Matrix2D.t()) :: :ok | {:error, term()}


      


Sets the transform matrix used when sampling a pattern.

  


        

      


  

  
    
    Blendend.Text - blendend v0.2.0
    
    

    


  
  

    
Blendend.Text 
    



      
High-level text helpers for Blendend.
This module is surface over the lower-level text modules:
	Blendend.Text.Face        – load and inspect font faces
	Blendend.Text.Font        – create fonts, metrics, shaping
	Blendend.Text.GlyphBuffer – input text / shaped glyph storage
	Blendend.Text.GlyphRun    – view for shaped glyphs, ready to draw

For the most direct "just draw this UTF-8 text" call, see
Blendend.Canvas.Fill.utf8_text/6 and Blendend.Canvas.Stroke.utf8_text/6.

      


      
        Summary


  
    Types
  


    
      
        face()

      


    


    
      
        font()

      


    


    
      
        glyph_run()

      


    





  
    Functions
  


    
      
        metrics(font, text)

      


        Computes text metrics for the given text and font.



    


    
      
        shape(font, text)

      


        Shapes text with the given font and returns a GlyphRun.



    





      


      
        Types


        


  
    
      
    
    
      face()



        
          
        

    

  


  

      

          @opaque face()


      



  



  
    
      
    
    
      font()



        
          
        

    

  


  

      

          @opaque font()


      



  



  
    
      
    
    
      glyph_run()



        
          
        

    

  


  

      

          @opaque glyph_run()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      metrics(font, text)



        
          
        

    

  


  

      

          @spec metrics(font(), String.t()) :: term() | {:error, term()}


      


Computes text metrics for the given text and font.
Internally this uses a glyph buffer and Font.get_text_metrics/2.
.

  



  
    
      
    
    
      shape(font, text)



        
          
        

    

  


  

      

          @spec shape(font(), String.t()) :: glyph_run()


      


Shapes text with the given font and returns a GlyphRun.
Internally this:
	allocates a GlyphBuffer
	sets its UTF-8 text
	calls the underlying shaping engine via Font.shape/2
	returns the resulting GlyphRun

Use this when you want to inspect or reuse the shaped glyphs.

  


        

      


  

  
    
    Blendend.Text.Face - blendend v0.2.0
    
    

    


  
  

    
Blendend.Text.Face 
    



      
A face represents a loaded font family from a TTF/OTF file.
Typical workflow looks like:
	load a face from disk,

	create a Blendend.Text.Font from it for actual drawing.

	inspect its metadata / metrics / coverage.
Example:
alias Blendend.Text.{Face, Font}
face  = Face.load!("priv/fonts/Alegreya-Regular.otf")
info  = Face.info!(face)
names = Face.names!(face)
font  = Font.create!(face, 48.0)



      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        design_metrics(face)

      


        Returns design-space metrics for the face.



    


    
      
        design_metrics!(face)

      


        Same as design_metrics/1, but returns the metrics map directly.



    


    
      
        feature_tags(face)

      


        Returns the list of OpenType feature tags supported by this face.



    


    
      
        feature_tags!(face)

      


        Same as feature_tags/1, but returns the tag list directly.



    


    
      
        load(path)

      


        Loads a font face from path.



    


    
      
        load!(path)

      


        Same as load/1, but raises on failure.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @opaque t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      design_metrics(face)



        
          
        

    

  


  

      

          @spec design_metrics(t()) :: {:ok, map()} | {:error, term()}


      


Returns design-space metrics for the face.
On success, returns {:ok, map}.
On failure, returns {:error, reason}.
Examples: 
alias Blendend.Text.Face
{:ok, face}  = Face.load("priv/fonts/Alegreya-Regular.otf")
Face.design_metrics!(face)
> %{
  "ascent" => 1016,
  "cap_height" => 637,
  "descent" => 345,
  "h_min_lsb" => -395,
  "h_min_tsb" => -214,
  "line_gap" => 0,
  "units_per_em" => 1000,
  "v_ascent" => 1016,
  "v_descent" => 345,
  "x_height" => 452
  }

  



  
    
      
    
    
      design_metrics!(face)



        
          
        

    

  


  

      

          @spec design_metrics!(t()) :: map()


      


Same as design_metrics/1, but returns the metrics map directly.
On success, returns map.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      feature_tags(face)



        
          
        

    

  


  

      

          @spec feature_tags(t()) :: {:ok, list()} | {:error, term()}


      


Returns the list of OpenType feature tags supported by this face.
Each tag is a 4-character string (e.g. "kern", "liga").
On success, returns {:ok, tags}.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      feature_tags!(face)



        
          
        

    

  


  

      

          @spec feature_tags!(t()) :: list()


      


Same as feature_tags/1, but returns the tag list directly.
On success, returns tags.
On failure, raises Blendend.Error.
Examples: 
  face  = Face.load!("priv/fonts/Alegreya-Regular.otf")
  Face.feature_tags!(face)
  ["tnum", "sups", "subs", ...]

  



  
    
      
    
    
      load(path)



        
          
        

    

  


  

      

          @spec load(String.t()) :: {:ok, t()} | {:error, term()}


      


Loads a font face from path.
On success, returns {:ok, face}, where face is an opaque NIF resource.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      load!(path)



        
          
        

    

  


  

      

          @spec load!(binary()) :: t()


      


Same as load/1, but raises on failure.
On success, returns the face.
On failure, raises Blendend.Error.

  


        

      


  

  
    
    Blendend.Text.Font - blendend v0.2.0
    
    

    


  
  

    
Blendend.Text.Font 
    



      
Sized, stateful fonts used by Blendend's text pipeline.
A Font wraps a blend2d BLFont instantiated from a Blendend.Text.Face
at a specific size. It exposes the operations needed to:
	shape GlyphBuffers (kerning, OpenType features, glyph IDs/positions),
	fetch scaled metrics and text measurement,
	extract outlines for glyph runs or single glyphs into Blendend.Path,
	read/write OpenType feature settings and the font transform matrix.

Use this module when you need to turn a loaded face into a drawable font,
measure shaped text, or emit vector outlines for custom rendering.

      


      
        Summary


  
    Types
  


    
      
        feature_setting()

      


    


    
      
        feature_tag()

      


    


    
      
        feature_value()

      


    


    
      
        glyph_id()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        create(face, size)

      


        Creates a font from a face at the given size.



    


    
      
        create!(face, size)

      


        Same as create/2, but returns the font directly.



    


    
      
        create_with_features(face, size, feats)

      


        Creates a font from face at size, with OpenType feature settings.



    


    
      
        create_with_features!(face, size, feats)

      


        Same as create_with_features/3, but returns the font directly.



    


    
      
        get_feature_settings(font)

      


        Returns the current OpenType feature settings of this font.



    


    
      
        get_feature_settings!(font)

      


        Same as get_feature_settings/1, but returns the list directly.



    


    
      
        get_glyph_outlines(font, glyph_id, m, path)

      


        Appends the outline of a single glyph_id into path, transformed by matrix.



    


    
      
        get_glyph_outlines!(font, glyph_id, m, path)

      


        On success, returns :ok.



    


    
      
        get_glyph_run_outlines(font, glyph_run, mtx, path)

      


        Outlines a shaped glyph run into a Blendend.Path.



    


    
      
        get_glyph_run_outlines!(path, font, glyph_run, mtx)

      


        Pipeline–friendly version of get_glyph_run_outlines/4.



    


    
      
        get_text_metrics(font, gb)

      


        Computes text metrics for the shaped contents of a glyph buffer.



    


    
      
        get_text_metrics!(font, gb)

      


        Same as get_text_metrics/2, but returns the metrics map directly.



    


    
      
        glyph_bounds(font, glyph_or_list)

      


        Returns the design-space bounding box of glyph_id for this font.



    


    
      
        glyph_bounds!(font, glyph_or_list)

      


        Same as glyph_bounds/2.



    


    
      
        matrix(font)

      


        Returns the font's transformation matrix.



    


    
      
        matrix!(font)

      


        Same as matrix/1, but returns the matrix map directly.



    


    
      
        metrics(font)

      


        Returns scaled metrics for the given font.



    


    
      
        metrics!(font)

      


        Same as metrics/1, but returns the metrics map directly.



    


    
      
        shape(font, gb)

      


        Shapes the contents of a glyph buffer in-place using this font.



    


    
      
        shape!(gb, font)

      


        Pipeline–friendly version of shape/2.



    





      


      
        Types


        


  
    
      
    
    
      feature_setting()



        
          
        

    

  


  

      

          @type feature_setting() :: {feature_tag(), feature_value()}


      



  



  
    
      
    
    
      feature_tag()



        
          
        

    

  


  

      

          @type feature_tag() :: String.t() | atom()


      



  



  
    
      
    
    
      feature_value()



        
          
        

    

  


  

      

          @type feature_value() :: 0..65535


      



  



  
    
      
    
    
      glyph_id()



        
          
        

    

  


  

      

          @type glyph_id() :: non_neg_integer()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @opaque t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      create(face, size)



        
          
        

    

  


  

      

          @spec create(Blendend.Text.Face.t(), number()) :: {:ok, t()} | {:error, term()}


      


Creates a font from a face at the given size.
The size is in user units.
On success, returns {:ok, font}.
On failure, returns {:error, reason}.
Examples
iex> {:ok, face} = Blendend.Text.Face.load("priv/fonts/Alegreya-Regular.otf")
iex> {:ok, font} = Blendend.Text.Font.create(face, 48.0)

  



  
    
      
    
    
      create!(face, size)



        
          
        

    

  


  

      

          @spec create!(Blendend.Text.Face.t(), number()) :: t()


      


Same as create/2, but returns the font directly.
On success, returns font.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      create_with_features(face, size, feats)



        
          
        

    

  


  

      

          @spec create_with_features(Blendend.Text.Face.t(), number(), [feature_setting()]) ::
  {:ok, t()} | {:error, term()}


      


Creates a font from face at size, with OpenType feature settings.
feats is a list of {tag, value} pairs, where:
	tag – OpenType feature tag (4 characters), as a string or atom,
e.g. "liga", "kern", "dlig", "ss01".
	value – integer in 0..65535, most commonly 0 (off) or 1 (on).

On success, returns {:ok, font}.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      create_with_features!(face, size, feats)



        
          
        

    

  


  

      

          @spec create_with_features!(Blendend.Text.Face.t(), number(), [feature_setting()]) ::
  t()


      


Same as create_with_features/3, but returns the font directly.
On success, returns font.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      get_feature_settings(font)



        
          
        

    

  


  

      

          @spec get_feature_settings(t()) :: {:ok, [feature_setting()]} | {:error, term()}


      


Returns the current OpenType feature settings of this font.
On success, returns {:ok, feats} where feats is a list of
{tag, value} pairs, mirroring create_with_features/3.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      get_feature_settings!(font)



        
          
        

    

  


  

      

          @spec get_feature_settings!(t()) :: [feature_setting()]


      


Same as get_feature_settings/1, but returns the list directly.
On success, returns the list of {tag, value} pairs.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      get_glyph_outlines(font, glyph_id, m, path)



        
          
        

    

  


  

      

          @spec get_glyph_outlines(t(), glyph_id(), Blendend.Matrix2D.t(), Blendend.Path.t()) ::
  :ok | {:error, term()}


      


Appends the outline of a single glyph_id into path, transformed by matrix.
This is the "give me one glyph as a path" API:
	font    – a Blendend.Text.Font.t()
	glyph_id – shaped glyph index (from a GlyphRun or shaper)
	matrix  – a Blendend.Matrix2D.t() transform (position/rotation/scale)
	path    – a Blendend.Path.t() that will be cleared and filled with the outline

On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      get_glyph_outlines!(font, glyph_id, m, path)



        
          
        

    

  


  

      

          @spec get_glyph_outlines!(t(), glyph_id(), Blendend.Matrix2D.t(), Blendend.Path.t()) ::
  :ok


      


On success, returns :ok.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      get_glyph_run_outlines(font, glyph_run, mtx, path)



        
          
        

    

  


  

      

          @spec get_glyph_run_outlines(
  t(),
  Blendend.Text.GlyphRun.t(),
  Blendend.Matrix2D.t(),
  Blendend.Path.t()
) ::
  :ok | {:error, term()}


      


Outlines a shaped glyph run into a Blendend.Path.
Given a glyph_run (built from a shaped buffer), a transform
matrix mtx and a path, this appends the glyph outlines into path
using blend2d's BLFont::getGlyphRunOutlines.
On success, returns :ok (with path mutated in-place).
On failure, returns {:error, reason}.

  



  
    
      
    
    
      get_glyph_run_outlines!(path, font, glyph_run, mtx)



        
          
        

    

  


  

      

          @spec get_glyph_run_outlines!(
  Blendend.Path.t(),
  t(),
  Blendend.Text.GlyphRun.t(),
  Blendend.Matrix2D.t()
) ::
  Blendend.Path.t()


      


Pipeline–friendly version of get_glyph_run_outlines/4.
This variant takes the Path first so we can write:
glyph_path =
  Path.new!()
  |> Blendend.Text.Font.get_glyph_run_outlines!(font, glyph_run, matrix)
On success, returns the same Path (now containing the glyph outlines).
On failure, raises Blendend.Error.

  



  
    
      
    
    
      get_text_metrics(font, gb)



        
          
        

    

  


  

      

          @spec get_text_metrics(t(), Blendend.Text.GlyphBuffer.t()) ::
  {:ok, map()} | {:error, term()}


      


Computes text metrics for the shaped contents of a glyph buffer.
The glyph buffer gb must already be shaped with shape/2 or shape!/2.
On success, returns {:ok, map}. The map contains:
	"advance_x" / "advance_y" – total pen movement after drawing the run
	"bbox_x0" / "bbox_y0" – lower-left corner of the run's tight bounding box
	"bbox_x1" / "bbox_y1" – upper-right corner of the run's tight bounding box

On failure, returns {:error, reason}.

  



  
    
      
    
    
      get_text_metrics!(font, gb)



        
          
        

    

  


  

      

          @spec get_text_metrics!(t(), Blendend.Text.GlyphBuffer.t()) :: map()


      


Same as get_text_metrics/2, but returns the metrics map directly.
On success, returns a map.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      glyph_bounds(font, glyph_or_list)



        
          
        

    

  


  

      

          @spec glyph_bounds(t(), glyph_id() | [glyph_id()]) ::
  {:ok, {number(), number(), number(), number()}}
  | {:ok, [{number(), number(), number(), number()}]}
  | {:error, term()}


      


Returns the design-space bounding box of glyph_id for this font.
For a single glyph id, returns:
{:ok, {x0, y0, x1, y1}}
If we pass a list of glyph ids, returns:
{:ok, [{x0, y0, x1, y1}, ...]}
All coordinates are in font design units, relative to the glyph origin.

  



  
    
      
    
    
      glyph_bounds!(font, glyph_or_list)



        
          
        

    

  


  

      

          @spec glyph_bounds!(t(), glyph_id() | [glyph_id()]) ::
  {number(), number(), number(), number()}
  | [{number(), number(), number(), number()}]


      


Same as glyph_bounds/2.
On success, returns bounding boxes.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      matrix(font)



        
          
        

    

  


  

      

          @spec matrix(t()) :: {:ok, map()} | {:error, term()}


      


Returns the font's transformation matrix.
On success, returns {:ok, map} where map contains:
	"m00" – horizontal scale
	"m11" – vertical scale
	"m01" – x-shear
	"m10" – y-shear

These describe how the font's internal design units are mapped into
user-space.
It’s the transform from font design space -> user/canvas space:
 x_px = m00  x_design + m01  y_design
 y_px = m10  x_design + m11  y_design
Example: if the face has 1000 units-per-em and the font was created
at size 42, then:
m00 = 42 / 1000 = 0.042
so a horizontal advance of 534.0 design units becomes
534 * 0.042 = 22.4 pixels on screen.
"m01" = 0.0, "m10" = 0.0 – shear components
  Both zero -> no skew. If they were non-zero,
  we'd have some kind of slant / skew applied in the font matrix.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      matrix!(font)



        
          
        

    

  


  

      

          @spec matrix!(t()) :: map()


      


Same as matrix/1, but returns the matrix map directly.
On success, returns map.
On failure, raises Blendend.Error.
Examples
iex> face = Blendend.Text.Face.load!("priv/fonts/ABeeZee-Regular.ttf")
iex> font = Blendend.Text.Font.create!(face, 42.0)
iex> Blendend.Text.Font.matrix!(font)
%{"m00" => sx, "m01" => 0.0, "m10" => 0.0, "m11" => sy}

  



  
    
      
    
    
      metrics(font)



        
          
        

    

  


  

      

          @spec metrics(t()) :: {:ok, map()} | {:error, term()}


      


Returns scaled metrics for the given font.
On success, returns {:ok, map} where map includes keys:
	"size"
	"ascent"
	"v_ascent"
	"descent"
	"v_descent"
	"line_gap"
	"x_height"
	"cap_height" 
	"x_min"
	"y_min"
	"x_max"
	"y_max"
	"underline_position"
	"underline_thickness"
	"strikethrough_position"
	"strikethrough_thickness" 

On failure, returns {:error, reason}.

  



  
    
      
    
    
      metrics!(font)



        
          
        

    

  


  

      

          @spec metrics!(t()) :: map()


      


Same as metrics/1, but returns the metrics map directly.
On success, returns a map.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      shape(font, gb)



        
          
        

    

  


  

      

          @spec shape(t(), Blendend.Text.GlyphBuffer.t()) :: :ok | {:error, term()}


      


Shapes the contents of a glyph buffer in-place using this font.
This runs blend2d's shaping pipeline on gb (glyph indices,
kerning, OpenType features, etc.).
On success, returns :ok.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      shape!(gb, font)



        
          
        

    

  


  

      

          @spec shape!(Blendend.Text.GlyphBuffer.t(), t()) :: Blendend.Text.GlyphBuffer.t()


      


Pipeline–friendly version of shape/2.
This variant takes the GlyphBuffer first so we can write:
gb =
  GlyphBuffer.new!()
  |> GlyphBuffer.set_utf8_text!("Hello")
  |> Blendend.Text.Font.shape!(font)
On success, returns the same GlyphBuffer.
On failure, raises Blendend.Error.

  


        

      


  

  
    
    Blendend.Text.GlyphBuffer - blendend v0.2.0
    
    

    


  
  

    
Blendend.Text.GlyphBuffer 
    



      
A glyph buffer holds input text (UTF-8) and, after shaping, the glyph
IDs / clusters / positions produced by a font.
We normally don't draw directly from a GlyphBuffer; we turn it into a
GlyphRun first.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        new()

      


        Allocates an empty glyph buffer.



    


    
      
        new!()

      


        Same as new/0, but returns the glyph buffer directly.



    


    
      
        set_utf8_text(gb, text)

      


        Sets the UTF-8 text of the glyph buffer.



    


    
      
        set_utf8_text!(gb, text)

      


        Same as set_utf8_text/2, but returns the glyph buffer directly.
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      t()



        
          
        

    

  


  

      

          @opaque t()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      new()



        
          
        

    

  


  

      

          @spec new() :: {:ok, t()} | {:error, term()}


      


Allocates an empty glyph buffer.
On success, returns {:ok, gb}, where gb is an opaque glyph-buffer
resource.
On failure, returns {:error, reason}.

  



  
    
      
    
    
      new!()



        
          
        

    

  


  

      

          @spec new!() :: t()


      


Same as new/0, but returns the glyph buffer directly.
On success, returns the buffer.
On failure, raises Blendend.Error.

  



  
    
      
    
    
      set_utf8_text(gb, text)



        
          
        

    

  


  

      

          @spec set_utf8_text(t(), String.t()) :: :ok | {:error, term()}


      


Sets the UTF-8 text of the glyph buffer.
This only stores the text; it does not perform shaping. To shape
the buffer we need to call Blendend.Text.Font.shape/2.
On success, returns :ok.
On failure, returns {:error, reason} (for example if the buffer is
invalid or the text cannot be stored).

  



  
    
      
    
    
      set_utf8_text!(gb, text)



        
          
        

    

  


  

      

          @spec set_utf8_text!(t(), String.t()) :: t()


      


Same as set_utf8_text/2, but returns the glyph buffer directly.
On success, returns the same gb.
On failure, raises Blendend.Error.
Examples: 
gb =
  GlyphBuffer.new!()
  |> GlyphBuffer.set_utf8_text!("Hello")
  |> Font.shape!(font)
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Blendend.Text.GlyphRun 
    



      
A glyph run is a view over a sequence of glyphs (IDs and positions)
that have already been shaped by a font.
Typical flow:
	put UTF-8 text into a GlyphBuffer,
	call Blendend.Text.Font.shape/2,
	construct a GlyphRun from that buffer with GlyphRun.new/1,
	render it with fill/6 or stroke/6, or outline it.


      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        fill(canvas, font, x0, y0, glyph_run, opts \\ [])

      


        Fills the glyph run on canvas using the given font.



    


    
      
        fill!(canvas, font, x0, y0, glyph_run, opts \\ [])

      


        Same as fill/6, but returns the canvas and raises on error.



    


    
      
        info(run)

      


        Returns low-level information about a glyph run.



    


    
      
        info!(run)

      


    


    
      
        inspect_run(run)

      


        Returns a list describing each glyph in the run.



    


    
      
        inspect_run!(run)

      


    


    
      
        new(gb)

      


    


    
      
        new!(gb)

      


    


    
      
        slice(run, start, count)

      


        Returns a view of the glyph run from start (0-based glyph index)
spanning count glyphs. Shares the underlying GlyphBuffer.



    


    
      
        slice!(run, start, count)

      


    


    
      
        stroke(canvas, font, x0, y0, glyph_run, opts \\ [])

      


        Strokes the glyph run on canvas using the given font.



    


    
      
        stroke!(canvas, font, x0, y0, glyph_run, opts \\ [])

      


        Same as stroke/6, but returns the canvas and raises on error.
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          @opaque t()


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      fill(canvas, font, x0, y0, glyph_run, opts \\ [])



        
          
        

    

  


  

      

          @spec fill(
  Blendend.Canvas.t(),
  Blendend.Text.Font.t(),
  number(),
  number(),
  t(),
  keyword()
) :: :ok | {:error, term()}


      


Fills the glyph run on canvas using the given font.
The glyphs in glyph_run are taken as already shaped for font. The run
is drawn with its origin at (x0, y0) in the current canvas transform.
opts is a style keyword list and supports the same options as
Blendend.Canvas.Fill.path/3 (for example :color, :gradient,
:alpha, :comp_op, etc.).
On success, returns :ok.
On failure, returns {:error, reason}.

  



    

  
    
      
    
    
      fill!(canvas, font, x0, y0, glyph_run, opts \\ [])



        
          
        

    

  


  

      

          @spec fill!(
  Blendend.Canvas.t(),
  Blendend.Text.Font.t(),
  number(),
  number(),
  t(),
  keyword()
) :: Blendend.Canvas.t()


      


Same as fill/6, but returns the canvas and raises on error.
On success, returns canvas.
On failure, raises Blendend.Error.
This is the typical end of the manual glyph pipeline:
alias Blendend.Text.{Face, Font, GlyphBuffer, GlyphRun}
alias Blendend.{Canvas, Style, Matrix2D}

face = Face.load!("priv/fonts/Alegreya-Regular.otf")
font = Font.create!(face, 42.0)
canvas = Canvas.new!(800, 200)

gb =
  GlyphBuffer.new!()
  |> GlyphBuffer.set_utf8_text!("Hello glyphs")
  |> Font.shape!(font)

run = GlyphRun.new!(gb)

canvas
|> GlyphRun.fill!(
  font,
  100.0,
  120.0,
  run,
  color: Style.color(240, 240, 240)
)

  



  
    
      
    
    
      info(run)



        
          
        

    

  


  

      

          @spec info(t()) :: {:ok, map()} | {:error, term()}


      


Returns low-level information about a glyph run.
Map keys (from the NIF) typically include:
	:size – number of glyphs in the run
	:placement_type – numeric BLGlyphPlacementType
	:glyph_advance – byte stride between glyph ids
	:placement_advance – byte stride between placements
	:flags – BLGlyphRunFlags bitmask


  



  
    
      
    
    
      info!(run)



        
          
        

    

  


  

      

          @spec info!(t()) :: map()


      



  



  
    
      
    
    
      inspect_run(run)



        
          
        

    

  


  

      

          @spec inspect_run(t()) :: {:ok, list()} | {:error, term()}


      


Returns a list describing each glyph in the run.
For runs with placement info, each element is:
{:glyph, id, {:advance_offset, {ax, ay}, {px, py}}}
where:
	id – glyph index
	{ax, ay} – pen advance in design units
	{px, py} – placement offset in design units

Returned as {:ok, list} or {:error, reason}.

  



  
    
      
    
    
      inspect_run!(run)



        
          
        

    

  


  

      

          @spec inspect_run!(t()) :: list()


      



  



  
    
      
    
    
      new(gb)



        
          
        

    

  


  

      

          @spec new(Blendend.Text.GlyphBuffer.t()) :: {:ok, t()} | {:error, term()}


      



  



  
    
      
    
    
      new!(gb)



        
          
        

    

  


  

      

          @spec new!(Blendend.Text.GlyphBuffer.t()) :: t()


      



  



  
    
      
    
    
      slice(run, start, count)



        
          
        

    

  


  

      

          @spec slice(t(), non_neg_integer(), non_neg_integer()) ::
  {:ok, t()} | {:error, term()}


      


Returns a view of the glyph run from start (0-based glyph index)
spanning count glyphs. Shares the underlying GlyphBuffer.
On success returns {:ok, glyph_run}.

  



  
    
      
    
    
      slice!(run, start, count)



        
          
        

    

  


  

      

          @spec slice!(t(), non_neg_integer(), non_neg_integer()) :: t()


      



  



    

  
    
      
    
    
      stroke(canvas, font, x0, y0, glyph_run, opts \\ [])



        
          
        

    

  


  

      

          @spec stroke(
  Blendend.Canvas.t(),
  Blendend.Text.Font.t(),
  number(),
  number(),
  t(),
  keyword()
) :: :ok | {:error, term()}


      


Strokes the glyph run on canvas using the given font.
The glyphs in glyph_run are taken as already shaped for font. The run
is stroked with its origin at (x0, y0) in the current canvas transform.
opts is a style keyword list and supports the same options as
Blendend.Canvas.Stroke.path/3 (for example :stroke_color,
:stroke_width, :stroke_cap, :stroke_line_join, :comp_op, etc.).
On success, returns :ok.
On failure, returns {:error, reason}.

  



    

  
    
      
    
    
      stroke!(canvas, font, x0, y0, glyph_run, opts \\ [])



        
          
        

    

  


  

      

          @spec stroke!(
  Blendend.Canvas.t(),
  Blendend.Text.Font.t(),
  number(),
  number(),
  t(),
  keyword()
) :: Blendend.Canvas.t()


      


Same as stroke/6, but returns the canvas and raises on error.
On success, returns canvas.
On failure, raises Blendend.Error.
Example, continuing the manual glyph pipeline:
run = GlyphRun.new!(gb)

canvas
|> GlyphRun.stroke!(
  font,
  100.0,
  120.0,
  run,
  stroke_color: Style.color(80, 220, 255),
  stroke_width: 2.0,
  stroke_cap: :round
)
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Blendend.Text.Layout 
    



      
Small helpers for measuring text and computing positions of a text.

      


      
        Summary


  
    Functions
  


    
      
        line_height(font, scale \\ 1.0)

      


        Returns a reasonable line height for font.



    


    
      
        measure(font, string)

      


        Measures the layout metrics for a UTF-8 string rendered with font
(advance vector and tight bounding box).



    





      


      
        Functions


        


    

  
    
      
    
    
      line_height(font, scale \\ 1.0)



        
          
        

    

  


  

      

          @spec line_height(Blendend.Text.Font.t(), number()) :: float()


      


Returns a reasonable line height for font.
Uses ascent + descent + line_gap from Font.metrics!/1. Handy when you need
baseline-to-baseline spacing for manual layout (stacking multiple text lines,
positioning labels in a UI, or estimating vertical space) without pulling the
full metrics map.
Examples
alias Blendend.Text.{Face, Font, Layout}

face = Face.load!("priv/fonts/Alegreya-Regular.otf")
font = Font.create!(face, 12)
Layout.line_height(font)
16.332000255584717

  



  
    
      
    
    
      measure(font, string)



        
          
        

    

  


  

      

          @spec measure(Blendend.Text.Font.t(), String.t()) :: map()


      


Measures the layout metrics for a UTF-8 string rendered with font
(advance vector and tight bounding box).
Returns a map of text metrics with the following keys:
	"advance_x" / "advance_y" – total pen movement after drawing the run
	"bbox_x0" / "bbox_y0" – lower-left corner of the run's tight bounding box
	"bbox_x1" / "bbox_y1" – upper-right corner of the run's tight bounding box

The bounding box is expressed in user space, relative to the text baseline at {0, 0}.
Examples
alias Blendend.Text.{Face, Font, Layout}

face = Face.load!("priv/fonts/Alegreya-Regular.otf")
font = Font.create!(face, 12)
Layout.measure(font, "abc")
%{
  "advance_x" => 16.776,
  "advance_y" => -0.0,
  "bbox_x0" => 0.492,
  "bbox_x1" => 16.332,
  "bbox_y0" => -0.0,
  "bbox_y1" => -0.0
}

  


        

      


  

  
    
    Blendend.Error - blendend v0.2.0
    
    

    


  
  

    
Blendend.Error exception
    



      
Exception struct used by the Blendend API when bang functions fail.
Errors carry a :context atom indicating the operation (e.g. :path_add_arc)
and a :reason from the underlying NIF. 
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    Functions
  


    
      
        new(context, reason)
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      new(context, reason)
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