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    macaw_layers

This software is a very early release, and not ready for general use.

Public home: github.com/dcoai/macaw_layers · Docs: hexdocs.pm
Macaw's document layer (spec/00): the document kernel every declarative value is read through, fragments and stacking, stores and portable bundles, and colors and themes (dco-tek/macaw_compose#56, #94).
	Module	What it is
	Macaw.Layers.Names	names a document declares: strings, never atoms made from data (spec/01 §1)
	Macaw.Layers.Vocabulary	closed vocabularies looked up by spelling (spec/01 §2)
	Macaw.Layers.Fault	the fault {path, reason}, its order, and the one formatter (spec/01 §3)
	Macaw.Layers.Version	one version line per document type, and stepwise migration (spec/01 §4)
	Macaw.Layers.Document, Macaw.Layers.Limits, Macaw.Layers.Scan	the gates a document is read through, in order: bytes, a scan that stops at a limit, decode, version, migrate, validate and recount (spec/01 §5)
	Macaw.Layers.Form, Macaw.Layers.Tags	the value, map and JSON forms, exact inverses, and each type's table of $ tags (spec/01 §6)
	Macaw.Layers.Document.digest/1	a canonical digest of a document's map form, independent of key order (spec/01 §7)
	Macaw.Layers.Fragment	the fragment-type behavior, compose, stack, explain, kinds and ids (spec/02 §1–§3, §6)
	Macaw.Layers.Var, Macaw.Layers.Use, Macaw.Layers.Composite	variables and binding, use sites and masks, composites flattened at deployment (spec/02 §4–§9)
	Macaw.Layers.Store, Macaw.Layers.Store.Memory	the store behavior, typed ids and import as a relocation; the default in-memory store (spec/03 §1–§2, §3.3)
	Macaw.Layers.Bundle	a portable closure of documents, its forms and provenance (spec/03 §3)
	Macaw.Layers.Color, Macaw.Layers.Color.Vision	colors, OKLab with gamut mapping, typed colors and their resolution; color-vision simulation (spec/04 §1)
	Macaw.Layers.Theme, Macaw.Layers.Theme.Extension	the theme: the color table, ramps and roles, the style palette, contracts and floors, resolution, the ink, extensions and the profile (spec/04 §2–§4)
	Macaw.Layers.Theme.Document, Macaw.Layers.Theme.Sheet	a theme as a document, and compiled to a stylesheet of --mw- custom properties (spec/04 §5–§6)

No runtime dependencies. From Hex:
{:macaw_layers, "~> 0.2.2"}
Part of Macaw.


  

    Changelog

v0.2.2 (2026-10-28)
	The README opens with the early-release notice (macaw#174).

v0.2.1 (2026-10-28)
	Spec and README links to the public home, github.com/dcoai/macaw_layers, and the install snippet from Hex (macaw#171, #173).
	Package metadata for Hex: the public home, the changelog link, the files shipped, and docs with ex_doc (macaw_compose#155).

v0.2.0 (2026-10-27)
	macaw_layers v0.2.0: fragments and stacking, stores and bundles, colors and themes (macaw_compose#94)

v0.1.0 (2026-10-27)
	macaw_layers v0.1.0: the document kernel (macaw_compose#56): names, vocabularies, faults, version lines, the gates, the forms and tags, the digest



  

    
Macaw.Layers.Bundle 
    



      
A portable set of documents (spec/03 §3): the transitive closure of what a page needs,
with where it came from, in a map form and a JSON form so it can leave the node it was
made on, and imported into another store as a relocation (Macaw.Layers.Store.relocate/3).
%Macaw.Layers.Bundle{
  provenance: %{store: "metresis", exported_at: ~U[2026-10-20 09:30:00.000000Z], version: 1},
  entries: [%{id: {:style, 11}, name: "Styles:thick", fragment: %{style: %{width: 3}}}],
  snapshot: nil
}
A bundle is read through the kernel's gates (spec/01 §5) with its own version line:
this module is a Macaw.Layers.Version and a Macaw.Layers.Document, whose validate/1
judges the envelope; each entry's fragment is then read by its own type, at the type's
own version where the type has a line.
Ported from visualize's Visualize.Chart.Builder.Bundle and its codec, without boards.

      


      
        Summary


  
    Types
  


    
      
        provenance()

      


        Where a bundle came from, when, and the bundle version it was exported at.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        export(store, ids, source)

      


        The closure of ids through a store (§3.1): each entry, and every entry it refers to
(Macaw.Layers.Fragment.refs/2, use sites included), transitively, each once, in
dependency order. An id the store no longer holds is skipped. source is the host's
name for the store, written in the provenance.



    


    
      
        from_json(json, types, opts \\ [])

      


        The bundle a JSON document holds, as from_map/3 reads it, every gate first.



    


    
      
        from_map(map, types, opts \\ [])

      


        The bundle a map form holds (§3.2), read through the kernel's gates with this module's
version line — the stamp, the limits, then the envelope — and then each entry's fragment
through the type its id names, given as a store's: {:ok, bundle} or every fault by path.
limits: as Macaw.Layers.Document.read/3 takes them.



    


    
      
        to_json(bundle, types)

      


        The bundle's JSON form.



    


    
      
        to_map(bundle, types)

      


        The bundle's map form (§3.2), each entry's fragment in its type's map form, stamped with
the type's version where the type has a line: {:ok, map}, or every value without a
form, by path.



    





      


      
        Types


        


  
    
      
    
    
      provenance()



        
          
        

    

  


  

      

          @type provenance() :: %{
  store: String.t() | atom(),
  exported_at: DateTime.t(),
  version: pos_integer()
}


      


Where a bundle came from, when, and the bundle version it was exported at.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Macaw.Layers.Bundle{
  entries: [Macaw.Layers.Store.entry()],
  provenance: provenance(),
  snapshot: map() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      export(store, ids, source)



        
          
        

    

  


  

      

          @spec export(
  Macaw.Layers.Store.assign(),
  Macaw.Layers.Store.id() | [Macaw.Layers.Store.id()],
  String.t() | atom()
) :: t()


      


The closure of ids through a store (§3.1): each entry, and every entry it refers to
(Macaw.Layers.Fragment.refs/2, use sites included), transitively, each once, in
dependency order. An id the store no longer holds is skipped. source is the host's
name for the store, written in the provenance.

  



    

  
    
      
    
    
      from_json(json, types, opts \\ [])



        
          
        

    

  


  

      

          @spec from_json(String.t(), [module()], keyword()) ::
  {:ok, t()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


The bundle a JSON document holds, as from_map/3 reads it, every gate first.

  



    

  
    
      
    
    
      from_map(map, types, opts \\ [])



        
          
        

    

  


  

      

          @spec from_map(term(), [module()], keyword()) ::
  {:ok, t()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


The bundle a map form holds (§3.2), read through the kernel's gates with this module's
version line — the stamp, the limits, then the envelope — and then each entry's fragment
through the type its id names, given as a store's: {:ok, bundle} or every fault by path.
limits: as Macaw.Layers.Document.read/3 takes them.

  



  
    
      
    
    
      to_json(bundle, types)



        
          
        

    

  


  

      

          @spec to_json(t(), [module()]) ::
  {:ok, String.t()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


The bundle's JSON form.

  



  
    
      
    
    
      to_map(bundle, types)



        
          
        

    

  


  

      

          @spec to_map(t(), [module()]) ::
  {:ok, map()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


The bundle's map form (§3.2), each entry's fragment in its type's map form, stamped with
the type's version where the type has a line: {:ok, map}, or every value without a
form, by path.

  


        

      


  

    
Macaw.Layers.Color 
    



      
Colors (spec/04 §1): parsing, construction in RGB, HSL, Lab, HCL, OKLab and OKLCH,
conversion, manipulation and interpolation.
color = Macaw.Layers.Color.parse("steelblue")
color |> Macaw.Layers.Color.darker() |> Macaw.Layers.Color.to_hex()
#=> "#044279"
parse/1 reads untrusted text and answers nil for anything it does not read; it never
raises. Lab is CIE L*a*b* against D50 with d3-color's constants, so lab/4 of
to_lab/1 is the color again; OKLab is Ottosson's, and a color built from OKLab or
OKLCH is brought into sRGB by CSS Color 4's gamut mapping (Macaw.Layers.Color.Ok).
Macaw.Layers.Color.Vision simulates the dichromacies.
Ported from visualize's Visualize.Color and Visualize.Color.OK.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    


    
      
        value()

      


        A color as a design names it (spec/04 §1.3): a name of the theme's color table, a series
or a ramp position, a literal string, or a transform of colors.



    





  
    Functions
  


    
      
        alpha(c, a)

      


        The color c at opacity a in 0..1, whatever its opacity was (spec/04 §1.3).



    


    
      
        blend(colors)

      


        The colors mixed in OKLab, each weighted by its intensity/2 (1 without one), as CSS's
color-mix mixes them: weights summing below 1 leave the remainder transparent, and
above 1 are scaled to sum to 1 (spec/04 §1.3).



    


    
      
        brighter(color, k \\ 1)

      


        Returns a brighter copy of the color.



    


    
      
        color(name)

      


        The color name of the theme's color table (spec/04 §1.3, §2.2): the library's names are
atoms, and a color a theme declares may be named by its string.



    


    
      
        contrast()

      


        The readable ink over whatever the text is drawn on (spec/04 §3.2): a mark's inline label
inks against its element's fill, any other text against the theme's background.



    


    
      
        contrast(c)

      


        The readable ink over c: the theme's text or background, else black or white,
whichever contrasts more (spec/04 §1.4, §3.2).



    


    
      
        contrast(c1, c2)

      


        Returns the contrast ratio between two colors (1-21)



    


    
      
        darken(c, t)

      


        The color c moved toward black by t in 0..1, in OKLCH lightness (spec/04 §1.3).



    


    
      
        darker(color, k \\ 1)

      


        Returns a darker copy of the color.



    


    
      
        delta_eok(c1, c2)

      


        ΔEOK, the distance between two colors in OKLab, their opacities aside.



    


    
      
        desaturate(color, amount \\ 0.8)

      


        Returns a desaturated copy (in HSL space)



    


    
      
        grayscale(color)

      


        Returns a grayscale version of the color



    


    
      
        hcl(h, c, l, opacity \\ 1.0)

      


        Creates a color from HCL values (h: 0-360, c: 0-~230, l: 0-100)



    


    
      
        hsl(h, s, l, opacity \\ 1.0)

      


        Creates a color from HSL values (h: 0-360, s: 0-100, l: 0-100)



    


    
      
        intensity(c, t)

      


        How much of the color c is present, t in 0..1; the rest is transparent. On its own
it is c at t of its alpha; in blend/1 it is the color's weight (spec/04 §1.3).



    


    
      
        interpolate_hcl(c1, c2, t)

      


        Interpolates between two colors in HCL space (perceptually uniform)



    


    
      
        interpolate_hsl(c1, c2, t)

      


        Interpolates between two colors in HSL space



    


    
      
        interpolate_lab(c1, c2, t)

      


        Interpolates between two colors in Lab space



    


    
      
        interpolate_rgb(c1, c2, t)

      


        Interpolates between two colors in RGB space



    


    
      
        invert(color)

      


        Inverts the color



    


    
      
        lab(l, a, b, opacity \\ 1.0)

      


        Creates a color from Lab values (l: 0-100, a: -128 to 127, b: -128 to 127)



    


    
      
        lighten(c, t)

      


        The color c moved toward white by t in 0..1, in OKLCH lightness (spec/04 §1.3).



    


    
      
        luminance(color)

      


        Returns the relative luminance (0-1)



    


    
      
        mix(c1, c2)

      


        Mixes two colors equally (in RGB space)



    


    
      
        named(name)

      


        Gets a named color's hex value



    


    
      
        named_colors()

      


        Returns all named color names



    


    
      
        oklab(l, a, b, opacity \\ 1.0)

      


        A color from OKLab, brought into sRGB by CSS Color 4's gamut mapping (spec/04 §1.2).
Channels are left unrounded.



    


    
      
        oklch(l, c, h, opacity \\ 1.0)

      


        A color from OKLCH (h in degrees), gamut-mapped as oklab/4 is.



    


    
      
        parse(string)

      


        Parses a color string into a Color struct.



    


    
      
        ramp(name, t)

      


        The color at t in 0..1 along the theme's ramp name (spec/04 §2.3).



    


    
      
        resolve(value, theme, mode)

      


        A color value resolved against a theme in mode (spec/04 §1.4, §3.2): a name, a series
or a ramp position exactly as Macaw.Layers.Theme.resolve/3 resolves the slot, a literal as
written, and a transform as the literal it computes to, #rrggbb or #rrggbbaa.



    


    
      
        rgb(r, g, b, opacity \\ 1.0)

      


        Creates a color from RGB values (0-255)



    


    
      
        rotate(color, degrees)

      


        Rotates the hue by the specified degrees



    


    
      
        saturate(color, amount \\ 1.2)

      


        On a %Macaw.Layers.Color{}, a saturated copy: HSL saturation multiplied by amount
(default 1.2).



    


    
      
        shade(c, n)

      


        The step n of c's scale, n in 0..1000 as designers number them (spec/04 §1.3):
500 is c, 0 near white and 1000 near black, on one OKLCH curve that keeps the hue and
eases the chroma toward the ends. A step the theme pins of a name is the pinned color.



    


    
      
        to_hcl(color)

      


        Converts to HCL map %{h: h, c: c, l: l, opacity: opacity}



    


    
      
        to_hex(color)

      


        Converts to hex string



    


    
      
        to_hsl(color)

      


        Converts to HSL map %{h: h, s: s, l: l, opacity: a}



    


    
      
        to_lab(color)

      


        Converts to Lab map %{l: l, a: a, b: b, opacity: opacity}



    


    
      
        to_oklab(color)

      


        The color in OKLab (spec/04 §1.2): %{l, a, b, opacity}, l in 0..1.



    


    
      
        to_oklch(color)

      


        The color in OKLCH (spec/04 §1.2): %{l, c, h, opacity}, h in degrees [0, 360).



    


    
      
        to_rgb(color)

      


        Converts to RGB tuple {r, g, b}



    


    
      
        to_rgba(color)

      


        Converts to RGBA tuple {r, g, b, a}



    


    
      
        to_string(color)

      


        Converts to CSS string



    


    
      
        value?(term)

      


        Whether a term is a color value (spec/04 §1.3), every operand of a transform included.



    


    
      
        with_opacity(color, opacity)

      


        Returns a copy with the specified opacity



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Macaw.Layers.Color{
  b: number(),
  g: number(),
  opacity: number(),
  r: number()
}


      



  



  
    
      
    
    
      value()



        
          
        

    

  


  

      

          @type value() ::
  String.t()
  | {:color, atom()}
  | {:series, pos_integer()}
  | {:ramp, atom(), number()}
  | {:intensity | :alpha | :lighten | :darken | :saturate | :shade, value(),
     number()}
  | {:blend, [value(), ...]}
  | {:contrast, value() | :under}


      


A color as a design names it (spec/04 §1.3): a name of the theme's color table, a series
or a ramp position, a literal string, or a transform of colors.

  


        

      

      
        Functions


        


  
    
      
    
    
      alpha(c, a)



        
          
        

    

  


  

      

          @spec alpha(value(), number()) :: value()


      


The color c at opacity a in 0..1, whatever its opacity was (spec/04 §1.3).
iex> Macaw.Layers.Color.color(:red) |> Macaw.Layers.Color.alpha(0.5)
{:alpha, {:color, :red}, 0.5}

  



  
    
      
    
    
      blend(colors)



        
          
        

    

  


  

      

          @spec blend([value(), ...]) :: value()


      


The colors mixed in OKLab, each weighted by its intensity/2 (1 without one), as CSS's
color-mix mixes them: weights summing below 1 leave the remainder transparent, and
above 1 are scaled to sum to 1 (spec/04 §1.3).
iex> import Macaw.Layers.Color, only: [color: 1, intensity: 2, blend: 1, alpha: 2]
iex> [color(:blue) |> intensity(0.65), color(:red) |> intensity(0.3)] |> blend() |> alpha(0.65)
{:alpha, {:blend, [{:intensity, {:color, :blue}, 0.65}, {:intensity, {:color, :red}, 0.3}]}, 0.65}

  



    

  
    
      
    
    
      brighter(color, k \\ 1)



        
          
        

    

  


  

      

          @spec brighter(t(), number()) :: t()


      


Returns a brighter copy of the color.
k=1 is one "unit" brighter (default). k=2 is two units, etc.

  



  
    
      
    
    
      color(name)



        
          
        

    

  


  

      

          @spec color(atom() | String.t()) :: value()


      


The color name of the theme's color table (spec/04 §1.3, §2.2): the library's names are
atoms, and a color a theme declares may be named by its string.
iex> Macaw.Layers.Color.color(:red)
{:color, :red}

  



  
    
      
    
    
      contrast()



        
          
        

    

  


  

      

          @spec contrast() :: value()


      


The readable ink over whatever the text is drawn on (spec/04 §3.2): a mark's inline label
inks against its element's fill, any other text against the theme's background.
iex> Macaw.Layers.Color.contrast()
{:contrast, :under}

  



  
    
      
    
    
      contrast(c)



        
          
        

    

  


  

      

          @spec contrast(value()) :: value()


      


The readable ink over c: the theme's text or background, else black or white,
whichever contrasts more (spec/04 §1.4, §3.2).
iex> Macaw.Layers.Color.color(:bad) |> Macaw.Layers.Color.contrast()
{:contrast, {:color, :bad}}

  



  
    
      
    
    
      contrast(c1, c2)



        
          
        

    

  


  

      

          @spec contrast(t(), t()) :: float()


      


Returns the contrast ratio between two colors (1-21)

  



  
    
      
    
    
      darken(c, t)



        
          
        

    

  


  

      

          @spec darken(value(), number()) :: value()


      


The color c moved toward black by t in 0..1, in OKLCH lightness (spec/04 §1.3).
iex> Macaw.Layers.Color.color(:red) |> Macaw.Layers.Color.darken(0.3)
{:darken, {:color, :red}, 0.3}

  



    

  
    
      
    
    
      darker(color, k \\ 1)



        
          
        

    

  


  

      

          @spec darker(t(), number()) :: t()


      


Returns a darker copy of the color.
k=1 is one "unit" darker (default). k=2 is two units, etc.

  



  
    
      
    
    
      delta_eok(c1, c2)



        
          
        

    

  


  

      

          @spec delta_eok(t(), t()) :: float()


      


ΔEOK, the distance between two colors in OKLab, their opacities aside.
iex> Macaw.Layers.Color.delta_eok(Macaw.Layers.Color.parse("#fff"), Macaw.Layers.Color.parse("#000"))
...> |> Float.round(6)
1.0

  



    

  
    
      
    
    
      desaturate(color, amount \\ 0.8)



        
          
        

    

  


  

      

          @spec desaturate(t(), number()) :: t()


      


Returns a desaturated copy (in HSL space)

  



  
    
      
    
    
      grayscale(color)



        
          
        

    

  


  

      

          @spec grayscale(t()) :: t()


      


Returns a grayscale version of the color

  



    

  
    
      
    
    
      hcl(h, c, l, opacity \\ 1.0)



        
          
        

    

  


  

      

          @spec hcl(number(), number(), number(), number()) :: t()


      


Creates a color from HCL values (h: 0-360, c: 0-~230, l: 0-100)

  



    

  
    
      
    
    
      hsl(h, s, l, opacity \\ 1.0)



        
          
        

    

  


  

      

          @spec hsl(number(), number(), number(), number()) :: t()


      


Creates a color from HSL values (h: 0-360, s: 0-100, l: 0-100)

  



  
    
      
    
    
      intensity(c, t)



        
          
        

    

  


  

      

          @spec intensity(value(), number()) :: value()


      


How much of the color c is present, t in 0..1; the rest is transparent. On its own
it is c at t of its alpha; in blend/1 it is the color's weight (spec/04 §1.3).
iex> Macaw.Layers.Color.color(:blue) |> Macaw.Layers.Color.intensity(0.65)
{:intensity, {:color, :blue}, 0.65}

  



  
    
      
    
    
      interpolate_hcl(c1, c2, t)



        
          
        

    

  


  

      

          @spec interpolate_hcl(t(), t(), number()) :: t()


      


Interpolates between two colors in HCL space (perceptually uniform)

  



  
    
      
    
    
      interpolate_hsl(c1, c2, t)



        
          
        

    

  


  

      

          @spec interpolate_hsl(t(), t(), number()) :: t()


      


Interpolates between two colors in HSL space

  



  
    
      
    
    
      interpolate_lab(c1, c2, t)



        
          
        

    

  


  

      

          @spec interpolate_lab(t(), t(), number()) :: t()


      


Interpolates between two colors in Lab space

  



  
    
      
    
    
      interpolate_rgb(c1, c2, t)



        
          
        

    

  


  

      

          @spec interpolate_rgb(t(), t(), number()) :: t()


      


Interpolates between two colors in RGB space

  



  
    
      
    
    
      invert(color)



        
          
        

    

  


  

      

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


      


Inverts the color

  



    

  
    
      
    
    
      lab(l, a, b, opacity \\ 1.0)



        
          
        

    

  


  

      

          @spec lab(number(), number(), number(), number()) :: t()


      


Creates a color from Lab values (l: 0-100, a: -128 to 127, b: -128 to 127)

  



  
    
      
    
    
      lighten(c, t)



        
          
        

    

  


  

      

          @spec lighten(value(), number()) :: value()


      


The color c moved toward white by t in 0..1, in OKLCH lightness (spec/04 §1.3).
iex> Macaw.Layers.Color.color(:red) |> Macaw.Layers.Color.lighten(0.3)
{:lighten, {:color, :red}, 0.3}

  



  
    
      
    
    
      luminance(color)



        
          
        

    

  


  

      

          @spec luminance(t()) :: float()


      


Returns the relative luminance (0-1)

  



  
    
      
    
    
      mix(c1, c2)



        
          
        

    

  


  

      

          @spec mix(t(), t()) :: t()


      


Mixes two colors equally (in RGB space)

  



  
    
      
    
    
      named(name)



        
          
        

    

  


  

      

          @spec named(String.t()) :: String.t() | nil


      


Gets a named color's hex value

  



  
    
      
    
    
      named_colors()



        
          
        

    

  


  

      

          @spec named_colors() :: [String.t()]


      


Returns all named color names

  



    

  
    
      
    
    
      oklab(l, a, b, opacity \\ 1.0)



        
          
        

    

  


  

      

          @spec oklab(number(), number(), number(), number()) :: t()


      


A color from OKLab, brought into sRGB by CSS Color 4's gamut mapping (spec/04 §1.2).
Channels are left unrounded.

  



    

  
    
      
    
    
      oklch(l, c, h, opacity \\ 1.0)



        
          
        

    

  


  

      

          @spec oklch(number(), number(), number(), number()) :: t()


      


A color from OKLCH (h in degrees), gamut-mapped as oklab/4 is.

  



  
    
      
    
    
      parse(string)



        
          
        

    

  


  

      

          @spec parse(term()) :: t() | nil


      


Parses a color string into a Color struct.
Supports:
	Hex: "#rgb", "#rrggbb", "#rgba", "#rrggbbaa"
	RGB: "rgb(r, g, b)", "rgba(r, g, b, a)"
	HSL: "hsl(h, s%, l%)", "hsla(h, s%, l%, a)"
	Named colors: "steelblue", "red", etc.


  



  
    
      
    
    
      ramp(name, t)



        
          
        

    

  


  

      

          @spec ramp(atom(), number()) :: value()


      


The color at t in 0..1 along the theme's ramp name (spec/04 §2.3).
iex> Macaw.Layers.Color.ramp(:thermal, 0.7)
{:ramp, :thermal, 0.7}

  



  
    
      
    
    
      resolve(value, theme, mode)



        
          
        

    

  


  

      

          @spec resolve(value() | atom(), Macaw.Layers.Theme.t(), Macaw.Layers.Theme.mode()) ::
  String.t()


      


A color value resolved against a theme in mode (spec/04 §1.4, §3.2): a name, a series
or a ramp position exactly as Macaw.Layers.Theme.resolve/3 resolves the slot, a literal as
written, and a transform as the literal it computes to, #rrggbb or #rrggbbaa.
iex> theme = Macaw.Layers.Theme.default()
iex> Macaw.Layers.Color.resolve(Macaw.Layers.Color.color(:axis), theme, :css)
"var(--mw-axis, #666666)"
iex> Macaw.Layers.Color.resolve({:intensity, "#ff0000", 0.5}, theme, :literal)
"#ff000080"

  



    

  
    
      
    
    
      rgb(r, g, b, opacity \\ 1.0)



        
          
        

    

  


  

      

          @spec rgb(number(), number(), number(), number()) :: t()


      


Creates a color from RGB values (0-255)

  



  
    
      
    
    
      rotate(color, degrees)



        
          
        

    

  


  

      

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


      


Rotates the hue by the specified degrees

  



    

  
    
      
    
    
      saturate(color, amount \\ 1.2)



        
          
        

    

  


  

      

          @spec saturate(t(), number()) :: t()


          @spec saturate(value(), number()) :: value()


      


On a %Macaw.Layers.Color{}, a saturated copy: HSL saturation multiplied by amount
(default 1.2).
On a color value (spec/04 §1.3), the transform {:saturate, c, t}: chroma moved toward
full in OKLCH by t in 0..1, resolved against the theme.
iex> Macaw.Layers.Color.color(:red) |> Macaw.Layers.Color.saturate(0.2)
{:saturate, {:color, :red}, 0.2}

  



  
    
      
    
    
      shade(c, n)



        
          
        

    

  


  

      

          @spec shade(value(), number()) :: value()


      


The step n of c's scale, n in 0..1000 as designers number them (spec/04 §1.3):
500 is c, 0 near white and 1000 near black, on one OKLCH curve that keeps the hue and
eases the chroma toward the ends. A step the theme pins of a name is the pinned color.
iex> Macaw.Layers.Color.color(:red) |> Macaw.Layers.Color.shade(100)
{:shade, {:color, :red}, 100}

  



  
    
      
    
    
      to_hcl(color)



        
          
        

    

  


  

      

          @spec to_hcl(t()) :: %{h: float(), c: float(), l: float(), opacity: float()}


      


Converts to HCL map %{h: h, c: c, l: l, opacity: opacity}

  



  
    
      
    
    
      to_hex(color)



        
          
        

    

  


  

      

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


      


Converts to hex string

  



  
    
      
    
    
      to_hsl(color)



        
          
        

    

  


  

      

          @spec to_hsl(t()) :: %{h: float(), s: float(), l: float(), opacity: float()}


      


Converts to HSL map %{h: h, s: s, l: l, opacity: a}

  



  
    
      
    
    
      to_lab(color)



        
          
        

    

  


  

      

          @spec to_lab(t()) :: %{l: float(), a: float(), b: float(), opacity: float()}


      


Converts to Lab map %{l: l, a: a, b: b, opacity: opacity}

  



  
    
      
    
    
      to_oklab(color)



        
          
        

    

  


  

      

          @spec to_oklab(t()) :: %{l: float(), a: float(), b: float(), opacity: number()}


      


The color in OKLab (spec/04 §1.2): %{l, a, b, opacity}, l in 0..1.
iex> %{l: l} = Macaw.Layers.Color.to_oklab(Macaw.Layers.Color.parse("#ffffff"))
iex> Float.round(l, 4)
1.0

  



  
    
      
    
    
      to_oklch(color)



        
          
        

    

  


  

      

          @spec to_oklch(t()) :: %{l: float(), c: float(), h: float(), opacity: number()}


      


The color in OKLCH (spec/04 §1.2): %{l, c, h, opacity}, h in degrees [0, 360).

  



  
    
      
    
    
      to_rgb(color)



        
          
        

    

  


  

      

          @spec to_rgb(t()) :: {integer(), integer(), integer()}


      


Converts to RGB tuple {r, g, b}

  



  
    
      
    
    
      to_rgba(color)



        
          
        

    

  


  

      

          @spec to_rgba(t()) :: {integer(), integer(), integer(), float()}


      


Converts to RGBA tuple {r, g, b, a}

  



  
    
      
    
    
      to_string(color)



        
          
        

    

  


  

      

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


      


Converts to CSS string

  



  
    
      
    
    
      value?(term)



        
          
        

    

  


  

      

          @spec value?(term()) :: boolean()


      


Whether a term is a color value (spec/04 §1.3), every operand of a transform included.
iex> Macaw.Layers.Color.value?({:alpha, {:color, :red}, 0.5})
true
iex> Macaw.Layers.Color.value?(:red)
false

  



  
    
      
    
    
      with_opacity(color, opacity)



        
          
        

    

  


  

      

          @spec with_opacity(t(), number()) :: t()


      


Returns a copy with the specified opacity

  


        

      


  

    
Macaw.Layers.Color.Vision 
    



      
Color-vision simulation: how a color reads to a person with one of the three
dichromacies (spec/04 §1.5, visualize D-139).
The model is Machado, Oliveira and Fernandes (2009), "A Physiologically-based Model for
Simulation of Color Vision Deficiency", IEEE Transactions on Visualization and Computer
Graphics 15(6), 1291–1298, at severity 1.0. A color is decoded from sRGB to linear RGB,
multiplied by the deficiency's matrix, clamped to 0..1 and encoded back; its opacity is
kept. Each matrix's rows sum to 1, so a gray is its own simulation.
It is a transform for judging a palette by eye — an editor draws a theme's ramps and its
preview through it — and nothing in the library draws through it on its own.
Ported from visualize's Visualize.Color.Vision.
Examples
iex> red = Macaw.Layers.Color.parse("#ff0000")
iex> Macaw.Layers.Color.Vision.simulate(red, :protanopia) |> Macaw.Layers.Color.to_hex()
"#6d5f00"
iex> gray = Macaw.Layers.Color.parse("#808080")
iex> Macaw.Layers.Color.Vision.simulate(gray, :tritanopia) |> Macaw.Layers.Color.to_hex()
"#808080"

      


      
        Summary


  
    Types
  


    
      
        deficiency()

      


        A dichromacy the model simulates, or :none for the color as it is.



    





  
    Functions
  


    
      
        deficiencies()

      


        The deficiencies the model simulates: [:protanopia, :deuteranopia, :tritanopia].



    


    
      
        matrix(deficiency)

      


        The deficiency's matrix over linear RGB, as three rows (Machado et al. 2009, severity 1.0).



    


    
      
        recolor(text, deficiency)

      


        The text with every #rrggbb and #rgb color literal replaced by its simulation, as
#rrggbb — an SVG's fills and strokes, a style's colors. A # that is a reference,
url(#id), is left alone, and so is everything that is not a color; :none is the text.



    


    
      
        simulate(color, deficiency)

      


        The color as the deficiency sees it, its opacity kept; :none is the color itself.
Any other atom raises ArgumentError.



    





      


      
        Types


        


  
    
      
    
    
      deficiency()



        
          
        

    

  


  

      

          @type deficiency() :: :protanopia | :deuteranopia | :tritanopia


      


A dichromacy the model simulates, or :none for the color as it is.

  


        

      

      
        Functions


        


  
    
      
    
    
      deficiencies()



        
          
        

    

  


  

      

          @spec deficiencies() :: [deficiency(), ...]


      


The deficiencies the model simulates: [:protanopia, :deuteranopia, :tritanopia].

  



  
    
      
    
    
      matrix(deficiency)



        
          
        

    

  


  

      

          @spec matrix(deficiency()) :: [[float()]]


      


The deficiency's matrix over linear RGB, as three rows (Machado et al. 2009, severity 1.0).
iex> Macaw.Layers.Color.Vision.matrix(:deuteranopia) |> hd()
[0.367322, 0.860646, -0.227968]

  



  
    
      
    
    
      recolor(text, deficiency)



        
          
        

    

  


  

      

          @spec recolor(String.t(), deficiency() | :none) :: String.t()


      


The text with every #rrggbb and #rgb color literal replaced by its simulation, as
#rrggbb — an SVG's fills and strokes, a style's colors. A # that is a reference,
url(#id), is left alone, and so is everything that is not a color; :none is the text.
iex> Macaw.Layers.Color.Vision.recolor(~s|<rect fill="#ff0000" mask="url(#bad)"/>|, :protanopia)
~s|<rect fill="#6d5f00" mask="url(#bad)"/>|

  



  
    
      
    
    
      simulate(color, deficiency)



        
          
        

    

  


  

      

          @spec simulate(Macaw.Layers.Color.t(), deficiency() | :none) :: Macaw.Layers.Color.t()


      


The color as the deficiency sees it, its opacity kept; :none is the color itself.
Any other atom raises ArgumentError.

  


        

      


  

    
Macaw.Layers.Composite 
    



      
Composites (spec/02 §8): a fragment whose content is a list of use sites and its own
variable declarations, stored as structure and flattened at deployment.
%{composite: %{uses: [%Use{…}, …], vars: %{"color_1" => %{default: …}}}}
flatten/3 resolves every site recursively — ref → local → mask → bind — through a
fetch, places each by its kind through the type's place/3, and stacks the placed
layers: a whole document with no ids and no uses. Composites nest; one that reaches
itself is refused at the site that closed the loop. A reference the store no longer
holds shows through and is reported.
Ported from visualize's Visualize.Chart.Composite and Refs, the placement and the
inlining of ids made the type's.

      


      
        Summary


  
    Types
  


    
      
        report()

      


        What flatten/3 reports: every reference that showed through, {id, at}, at the use
id of the site that named it or the path of a reference inside the document, and every
name-keyed site with no key, by its use id.



    





  
    Functions
  


    
      
        composite?(fragment)

      


        Whether a fragment is one key, composite, holding uses.



    


    
      
        decompose(type, document)

      


        A whole document as a composite of inline sites, one kind each, through the type's
decompose/1 (spec/02 §8.2): flattening it is the document again.



    


    
      
        flatten(type, fragment, fetch)

      


        A composite flattened through fetch (spec/02 §8.1): {:ok, document, report}, or
{:error, {:cycle, chain}}, chain the ids from the outer composite to the repeated
one. A fragment that is not a composite flattens to itself. Once the sites are placed,
the ids left at reference sites inside the document are resolved by the type's
inline/2, where it has one.



    


    
      
        place(type, contribution, key)

      


        One site's contribution as the layer that declares it where a whole document keeps its
kind (spec/02 §8.2), through the type's place/3, or :keyless. A contribution of no
kind (a whole document, an empty site) is its own layer.



    





      


      
        Types


        


  
    
      
    
    
      report()



        
          
        

    

  


  

      

          @type report() :: %{
  missing: [{Macaw.Layers.Fragment.id(), term()}],
  keyless: [{:use, pos_integer()}]
}


      


What flatten/3 reports: every reference that showed through, {id, at}, at the use
id of the site that named it or the path of a reference inside the document, and every
name-keyed site with no key, by its use id.

  


        

      

      
        Functions


        


  
    
      
    
    
      composite?(fragment)



        
          
        

    

  


  

      

          @spec composite?(term()) :: boolean()


      


Whether a fragment is one key, composite, holding uses.

  



  
    
      
    
    
      decompose(type, document)



        
          
        

    

  


  

      

          @spec decompose(module(), map()) :: map()


      


A whole document as a composite of inline sites, one kind each, through the type's
decompose/1 (spec/02 §8.2): flattening it is the document again.

  



  
    
      
    
    
      flatten(type, fragment, fetch)



        
          
        

    

  


  

      

          @spec flatten(module(), map(), (Macaw.Layers.Fragment.id() -> {:ok, map()} | :error)) ::
  {:ok, map(), report()} | {:error, {:cycle, [Macaw.Layers.Fragment.id()]}}


      


A composite flattened through fetch (spec/02 §8.1): {:ok, document, report}, or
{:error, {:cycle, chain}}, chain the ids from the outer composite to the repeated
one. A fragment that is not a composite flattens to itself. Once the sites are placed,
the ids left at reference sites inside the document are resolved by the type's
inline/2, where it has one.

  



  
    
      
    
    
      place(type, contribution, key)



        
          
        

    

  


  

      

          @spec place(module(), map(), String.t() | nil) :: {:ok, map()} | :keyless


      


One site's contribution as the layer that declares it where a whole document keeps its
kind (spec/02 §8.2), through the type's place/3, or :keyless. A contribution of no
kind (a whole document, an empty site) is its own layer.

  


        

      


  

    
Macaw.Layers.Document behaviour
    



      
Reading a document through the gates, in order (spec/01 §5).
A document type implements this behavior and Macaw.Layers.Version: its version line
and steps, and validate/1, which judges a document at the current version. Whatever
the document came from (a file, a database, an object store), it is read the same way,
by read/3, and nothing in it is evaluated:
	bytes: an encoded document longer than the bytes limit is refused;
	decode with the depth and items limits, by Macaw.Layers.Scan, which stops at
a limit before any value is built; only then is it decoded, with Elixir's JSON;
	version: a newer stamp is refused by name before anything else is read;
	migrate, step by step;
	validate, and count depth and items again, since a migration can grow a
document.

Faults from one gate stop the gates after it. Within the last, the type's faults and the
recount's are all reported, ordered by path.

      


      
        Summary


  
    Types
  


    
      
        option()

      


        read/3's options.



    





  
    Callbacks
  


    
      
        validate(document)

      


        :ok, or every fault of a document at the type's current version. Unknown keys are
refused by name (see unknown_keys/3).



    





  
    Functions
  


    
      
        digest(map)

      


        The canonical digest of a document's map form (Macaw.Layers.Form.to_map/2): 64
lowercase hex characters, the SHA-256 of its canonical encoding (spec/01 §7).



    


    
      
        read(input, type, opts \\ [])

      


        The document, read through every gate, at the type's current version: {:ok, map}, or
every fault of the first gate that refuses it.



    


    
      
        unknown_keys(map, known, path \\ [])

      


        The faults of map's keys that are not among known, each at its own spelling under
path: {path ++ [key], :unknown_key}, ordered by path.



    





      


      
        Types


        


  
    
      
    
    
      option()



        
          
        

    

  


  

      

          @type option() :: {:limits, keyword() | map()}


      


read/3's options.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      validate(document)



        
          
        

    

  


  

      

          @callback validate(document :: map()) :: :ok | {:error, [Macaw.Layers.Fault.t(), ...]}


      


:ok, or every fault of a document at the type's current version. Unknown keys are
refused by name (see unknown_keys/3).

  


        

      

      
        Functions


        


  
    
      
    
    
      digest(map)



        
          
        

    

  


  

      

          @spec digest(map()) :: String.t()


      


The canonical digest of a document's map form (Macaw.Layers.Form.to_map/2): 64
lowercase hex characters, the SHA-256 of its canonical encoding (spec/01 §7).
The encoding is JSON with objects' keys sorted bytewise, no insignificant whitespace,
each string as JSON encodes it, an integer in decimal, and a float in its shortest
spelling that reads back as the same float. Reordering keys, at any depth, does not
change the digest; a document and its JSON round trip have the same one. The encoding is
part of the kernel's contract: changing it changes every digest, so it changes only with
a new major version.
Raises ArgumentError for a term that is not a map form: an atom key, a tuple, any
value JSON has no form for. Write the value's map form first.
iex> Macaw.Layers.Document.digest(%{"b" => 1, "a" => [true, nil]}) ==
...>   Macaw.Layers.Document.digest(%{"a" => [true, nil], "b" => 1})
true

  



    

  
    
      
    
    
      read(input, type, opts \\ [])



        
          
        

    

  


  

      

          @spec read(binary() | map(), module(), [option()]) ::
  {:ok, map()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


The document, read through every gate, at the type's current version: {:ok, map}, or
every fault of the first gate that refuses it.
input is the JSON form, a binary, or the map form, which skips the bytes gate and is
walked for depth and items instead of scanned. type implements this behavior and
Macaw.Layers.Version. limits: tightens the limits, as Macaw.Layers.Limits.new/1
takes them.

  



    

  
    
      
    
    
      unknown_keys(map, known, path \\ [])



        
          
        

    

  


  

      

          @spec unknown_keys(map(), [String.t()], Macaw.Layers.Fault.path()) :: [
  Macaw.Layers.Fault.t()
]


      


The faults of map's keys that are not among known, each at its own spelling under
path: {path ++ [key], :unknown_key}, ordered by path.
known is the type's keys as the document spells them, strings. A key the type knows
stays the type's to read; one it does not is refused by name, never dropped.
iex> Macaw.Layers.Document.unknown_keys(%{"title" => "t", "ttle" => "x"}, ["title"], [:page])
[{[:page, "ttle"], :unknown_key}]

  


        

      


  

    
Macaw.Layers.Fault 
    



      
A fault in a document, {path, reason}, and the one formatter that words it (spec/01 §3).
The path runs from the document's root: atoms or strings for keys, non-negative integers
for list positions. A key the document type does not know stays at its own spelling, a
string. Every fault is reported, never just the first, ordered by path (sort/1).
format/2 words a fault as path: words. The kernel words its own reasons; any other is
the document type's, given as words::
iex> Macaw.Layers.Fault.format({[:frames, "main", "wdth"], :unknown_key})
"frames.main.wdth: is not a key of this node"
iex> Macaw.Layers.Fault.format({[], {:newer_schema, 4, 3}}, root: "design")
"design: needs schema v4, this is v3"
The formatter is visualize's Visualize.Chart.Validator.format/1 and the generic part of
its wording, with the root's name and the type's own wording as options.

      


      
        Summary


  
    Types
  


    
      
        option()

      


        format/2's options.



    


    
      
        path()

      


        Where a fault is: keys and list positions from the document's root.



    


    
      
        t()

      


        A fault: where, and why.



    





  
    Functions
  


    
      
        format(arg, opts \\ [])

      


        A fault as path: words.



    


    
      
        format_path(path, opts \\ [])

      


        A path as a person reads it: keys joined by ., an index as [i], and the empty path
as the root's name.



    


    
      
        sort(faults)

      


        Faults ordered by path, keeping the given order of faults at one path.



    





      


      
        Types


        


  
    
      
    
    
      option()



        
          
        

    

  


  

      

          @type option() :: {:root, String.t()} | {:words, (term() -> String.t())}


      


format/2's options.

  



  
    
      
    
    
      path()



        
          
        

    

  


  

      

          @type path() :: [atom() | String.t() | non_neg_integer()]


      


Where a fault is: keys and list positions from the document's root.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: {path(), reason :: term()}


      


A fault: where, and why.

  


        

      

      
        Functions


        


    

  
    
      
    
    
      format(arg, opts \\ [])



        
          
        

    

  


  

      

          @spec format(t(), [option()]) :: String.t()


      


A fault as path: words.
Options:
	root: the name of the empty path, "document" by default;
	words: a function that words the reasons the kernel does not. Without one, such a
reason is shown with inspect/1.


  



    

  
    
      
    
    
      format_path(path, opts \\ [])



        
          
        

    

  


  

      

          @spec format_path(path(), [option()]) :: String.t()


      


A path as a person reads it: keys joined by ., an index as [i], and the empty path
as the root's name.
iex> Macaw.Layers.Fault.format_path([:marks, 0, :channels])
"marks[0].channels"
iex> Macaw.Layers.Fault.format_path([])
"document"

  



  
    
      
    
    
      sort(faults)



        
          
        

    

  


  

      

          @spec sort([t()]) :: [t()]


      


Faults ordered by path, keeping the given order of faults at one path.

  


        

      


  

    
Macaw.Layers.Form behaviour
    



      
A document's map form and JSON form, exact inverses for valid values (spec/01 §6).
The value is the document as Elixir holds it: atom keys where the type has a key,
string names elsewhere, atoms, times. Its map form is JSON-ready: string keys, and a
tag (Macaw.Layers.Tags) for every value JSON can't express. Its JSON form is that
map encoded. For a valid value:
from_map(to_map(value)) == {:ok, value}
to_map(from_map(map))   == {:ok, map}    # for a map to_map/2 wrote
A document type implements this behavior: its tag table, the keys it reads as atoms, and
the atoms a $atom may spell, each a closed table (Macaw.Layers.Vocabulary), so no
atom is ever made from a document. A type with values of its own (a struct, a tuple)
writes and reads them through encode_value/1 and decode_value/2, under its own
live tags.
The kernel's terms:
	Value	Map form
	nil, a boolean, a number, a string	as it is
	another atom	{"$atom": "spelling"}, read back through atoms/0
	a DateTime in Etc/UTC	{"$time": "ISO 8601"}
	a list	a list
	a map	an object: an atom key by its spelling, a string key as it is, escaped when it starts with $

A function, a PID, a reference, a port, a tuple or a struct the type does not write has
no form: it is refused at its path as {:type, :term}.

      


      
        Summary


  
    Callbacks
  


    
      
        atoms()

      


        The atoms a $atom may spell in this type's documents.



    


    
      
        decode_value(tag, payload)

      


        The value of one of the type's own live tags, its payload already read, or :default
when the tag or payload is not one it reads.



    


    
      
        encode_value(term)

      


        A value of the type's own, in its map form, or :default for the kernel's rules.



    


    
      
        keys()

      


        The keys the type reads as atoms, by spelling.



    


    
      
        tags()

      


        The type's tag table: a module that uses Macaw.Layers.Tags.



    





  
    Functions
  


    
      
        encode_term(term, type)

      


        One term's map form, for a type writing its own tag's payload (spec/01 §6): {:ok, form},
or every value and key without one, by path from the term.



    


    
      
        from_json(json, type, opts \\ [])

      


        The value a JSON document holds, read through every gate (Macaw.Layers.Document.read/3)
and then from its map form. type implements this behavior, Macaw.Layers.Version and
Macaw.Layers.Document.



    


    
      
        from_map(map, type)

      


        The value a map form holds: its tags held to the type's table, its keys read against the
type's keys, its $atoms against the type's atoms; {:ok, value} or every fault.



    


    
      
        to_json(value, type)

      


        The value's JSON form.



    


    
      
        to_map(value, type)

      


        The value's map form: {:ok, map}, or every value and key without one, by path.



    





      


      
        Callbacks


        


  
    
      
    
    
      atoms()



        
          
        

    

  


  

      

          @callback atoms() :: Macaw.Layers.Vocabulary.table()


      


The atoms a $atom may spell in this type's documents.

  



  
    
      
    
    
      decode_value(tag, payload)


        (optional)


        
          
        

    

  


  

      

          @callback decode_value(tag :: String.t(), payload :: term()) :: {:ok, term()} | :default


      


The value of one of the type's own live tags, its payload already read, or :default
when the tag or payload is not one it reads.

  



  
    
      
    
    
      encode_value(term)


        (optional)


        
          
        

    

  


  

      

          @callback encode_value(term()) :: {:ok, term()} | :default


      


A value of the type's own, in its map form, or :default for the kernel's rules.

  



  
    
      
    
    
      keys()



        
          
        

    

  


  

      

          @callback keys() :: Macaw.Layers.Vocabulary.table()


      


The keys the type reads as atoms, by spelling.

  



  
    
      
    
    
      tags()



        
          
        

    

  


  

      

          @callback tags() :: module()


      


The type's tag table: a module that uses Macaw.Layers.Tags.

  


        

      

      
        Functions


        


  
    
      
    
    
      encode_term(term, type)



        
          
        

    

  


  

      

          @spec encode_term(term(), module()) ::
  {:ok, term()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


One term's map form, for a type writing its own tag's payload (spec/01 §6): {:ok, form},
or every value and key without one, by path from the term.

  



    

  
    
      
    
    
      from_json(json, type, opts \\ [])



        
          
        

    

  


  

      

          @spec from_json(binary(), module(), [Macaw.Layers.Document.option()]) ::
  {:ok, map()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


The value a JSON document holds, read through every gate (Macaw.Layers.Document.read/3)
and then from its map form. type implements this behavior, Macaw.Layers.Version and
Macaw.Layers.Document.

  



  
    
      
    
    
      from_map(map, type)



        
          
        

    

  


  

      

          @spec from_map(map(), module()) ::
  {:ok, map()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


The value a map form holds: its tags held to the type's table, its keys read against the
type's keys, its $atoms against the type's atoms; {:ok, value} or every fault.

  



  
    
      
    
    
      to_json(value, type)



        
          
        

    

  


  

      

          @spec to_json(map(), module()) ::
  {:ok, binary()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


The value's JSON form.

  



  
    
      
    
    
      to_map(value, type)



        
          
        

    

  


  

      

          @spec to_map(map(), module()) ::
  {:ok, map()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


The value's map form: {:ok, map}, or every value and key without one, by path.

  


        

      


  

    
Macaw.Layers.Fragment behaviour
    



      
Fragments and stacking (spec/02): the fragment-type behavior, and the operations over
fragments of a type.
A fragment is a document of a type, or any part of one: a map with the type's keys,
not necessarily all of them and not validated. A document type that stacks implements
this behavior, declaring what visualize read from its chart schema: how each key
combines (key/2), which elements a layer replaces in place (identity/2), the kinds
its fragments can be (kinds/0, wrapper/1) and where each kind lands in a whole
document (place/3). The machinery holds no type's vocabulary, so every type combines
the same way:
	compose/3, the union, reports a name two fragments declare differently (§3.1);
	stack/2, the cascade, takes the higher layer's word (§3.2);
	explain/2 says which layer set every value of a stack (§6.3);
	kind/2, refs/2 and relocate/3 read a fragment's kind and ids (§6.1, §6.2);
	encode_value/2 and decode_value/3 write and read variables, ids and use sites in
the type's forms (§9).

A struct is a leaf of every walk (visualize D-92): a %Macaw.Layers.Var{} stands for
a value rather than being one. Only refs/2 and relocate/3 read a struct's parts, a
%Macaw.Layers.Use{}'s, by name.
Ported from visualize's Visualize.Chart.Compose, Stack and Fragment.

      


      
        Summary


  
    Types
  


    
      
        id()

      


        An id a store issued: {kind, n}.



    


    
      
        kind()

      


        A node kind of a document type.



    


    
      
        layer()

      


        A layer of a stack: a fragment, or a {name, fragment} pair.



    


    
      
        rule()

      


        How a key combines (spec/02 §2).



    


    
      
        spec()

      


        A key's spec: its rule, the node kind of a node-valued key, and the node kind of a
list's or a name map's elements.



    





  
    Callbacks
  


    
      
        bind_holes(kind, term, term, map)

      


        That value with its holes substituted, written back in the type's syntax.



    


    
      
        decompose(map)

      


        A whole document as inline sites, one kind each.



    


    
      
        holes(kind, term, term)

      


        The variables a value of the type's own syntax holds (a text's holes).



    


    
      
        identity(kind, map)

      


        The identity of an element of a :concat list of kind elements, or nil.



    


    
      
        inline(map, function)

      


        Every id left at a reference site of a flattened document resolved through fetch.



    


    
      
        key(kind, term)

      


        How a key of a node of kind combines, or nil for a key the type does not know.



    


    
      
        kinds()

      


        Every kind a fragment of the type can be, and so every kind an id can carry.



    


    
      
        merge(atom, term, term)

      


        The type's own merge of a key whose rule is {:type, name}.



    


    
      
        place(kind, map, arg3)

      


        Where a composite site of kind lands in a whole document (spec/02 §8.2).



    


    
      
        root()

      


        The node kind of a whole document of the type.



    


    
      
        wrapper(term)

      


        The kind a singular wrapper key names (style: → :style), or nil.



    





  
    Functions
  


    
      
        compose(type, fragments)

      


        The left fold of compose/3; compose(type, []) is {:ok, %{}}.



    


    
      
        compose(type, a, b)

      


        b over a by every key's rule (spec/02 §3.1): {:ok, fragment}, or {:error, faults}
with every :conflict at its path, ordered by path.



    


    
      
        decode_value(type, arg2, name)

      


        The value of one of this file's tags, its payload already read (spec/02 §9), for a
type's decode_value/2 to call: {:ok, value}, or :default for a tag or payload it
does not read, which the reader refuses at its path. An id's kind is matched against the
type's kinds by its string, so no atom is made from a document.



    


    
      
        encode_value(type, use)

      


        The map form of this file's terms (spec/02 §9), for a type's encode_value/1 to call:
a variable as {"$var": name}, an id as {"$id": [kind, n]}, a use site as
{"$use": {…}}, its parts in the type's own map form; :default for any other term.



    


    
      
        explain(type, layers)

      


        One entry per leaf path of stack/2 of layers (spec/02 §6.3), ordered by path:
%{path, value, layer, overrode}, layer the layer's name or its zero-based position.
It recomputes the stack by the cascade's own walk, so it cannot drift from it.



    


    
      
        kind(type, fragment)

      


        The kind of a fragment, derived (spec/02 §6.1): walking down while exactly one key is
set, the last kind reached. A singular wrapper is the kind it names, a name map or list
holding one entry the entry's kind, a composite :composite. nil for a fragment that
branches at the top, which is no kind of fragment, and for one that reaches no kind
below the root.



    


    
      
        refs(type, fragment)

      


        Every id a fragment refers to, once each, sorted (spec/02 §6.2): a {kind, n} of the
type's kinds/0 with n a positive integer, wherever it stands, a use site's ref,
origin, local and vars included. Sorted, since the order a map is walked is the
runtime's.



    


    
      
        relocate(type, fragment, table)

      


        The fragment with every id rewritten through table, %{old => new}, and the ids the
table did not carry, sorted (spec/02 §6.2). A use site's ids are rewritten in place, the
site still a %Use{}; an id not in the table is left, to resolve as a mask.



    


    
      
        stack(type, list)

      


        The left fold of stack/3, the later layer the higher: stack(type, []) is %{} and
stack(type, [a]) is a. A layer may be a {name, fragment} pair, whose name is
ignored here and reported by explain/2.



    


    
      
        stack(type, lower, higher)

      


        The cascade of higher over lower (spec/02 §3.2): for every key the higher layer
wins. It cannot fail, so it answers the fragment itself.



    





      


      
        Types


        


  
    
      
    
    
      id()



        
          
        

    

  


  

      

          @type id() :: {kind(), pos_integer()}


      


An id a store issued: {kind, n}.

  



  
    
      
    
    
      kind()



        
          
        

    

  


  

      

          @type kind() :: atom()


      


A node kind of a document type.

  



  
    
      
    
    
      layer()



        
          
        

    

  


  

      

          @type layer() :: map() | {term(), map()}


      


A layer of a stack: a fragment, or a {name, fragment} pair.

  



  
    
      
    
    
      rule()



        
          
        

    

  


  

      

          @type rule() :: :concat | :union | :deep | :override | {:type, atom()}


      


How a key combines (spec/02 §2).

  



  
    
      
    
    
      spec()



        
          
        

    

  


  

      

          @type spec() :: %{merge: rule(), node: kind() | nil, element: kind() | nil}


      


A key's spec: its rule, the node kind of a node-valued key, and the node kind of a
list's or a name map's elements.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      bind_holes(kind, term, term, map)


        (optional)


        
          
        

    

  


  

      

          @callback bind_holes(kind(), term(), term(), map()) :: term()


      


That value with its holes substituted, written back in the type's syntax.

  



  
    
      
    
    
      decompose(map)


        (optional)


        
          
        

    

  


  

      

          @callback decompose(map()) :: [Macaw.Layers.Use.t()]


      


A whole document as inline sites, one kind each.

  



  
    
      
    
    
      holes(kind, term, term)


        (optional)


        
          
        

    

  


  

      

          @callback holes(kind(), term(), term()) :: [Macaw.Layers.Var.t()]


      


The variables a value of the type's own syntax holds (a text's holes).

  



  
    
      
    
    
      identity(kind, map)


        (optional)


        
          
        

    

  


  

      

          @callback identity(kind(), map()) :: term()


      


The identity of an element of a :concat list of kind elements, or nil.

  



  
    
      
    
    
      inline(map, function)


        (optional)


        
          
        

    

  


  

      

          @callback inline(map(), (id() -> {:ok, map()} | :error)) :: {map(), [{id(), list()}]}


      


Every id left at a reference site of a flattened document resolved through fetch.

  



  
    
      
    
    
      key(kind, term)



        
          
        

    

  


  

      

          @callback key(kind(), term()) :: spec() | nil


      


How a key of a node of kind combines, or nil for a key the type does not know.

  



  
    
      
    
    
      kinds()



        
          
        

    

  


  

      

          @callback kinds() :: [kind()]


      


Every kind a fragment of the type can be, and so every kind an id can carry.

  



  
    
      
    
    
      merge(atom, term, term)


        (optional)


        
          
        

    

  


  

      

          @callback merge(atom(), term(), term()) :: term()


      


The type's own merge of a key whose rule is {:type, name}.

  



  
    
      
    
    
      place(kind, map, arg3)



        
          
        

    

  


  

      

          @callback place(kind(), map(), String.t() | nil) :: {:ok, map()} | :keyless


      


Where a composite site of kind lands in a whole document (spec/02 §8.2).

  



  
    
      
    
    
      root()



        
          
        

    

  


  

      

          @callback root() :: kind()


      


The node kind of a whole document of the type.

  



  
    
      
    
    
      wrapper(term)



        
          
        

    

  


  

      

          @callback wrapper(term()) :: kind() | nil


      


The kind a singular wrapper key names (style: → :style), or nil.

  


        

      

      
        Functions


        


  
    
      
    
    
      compose(type, fragments)



        
          
        

    

  


  

      

          @spec compose(module(), [map()]) ::
  {:ok, map()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


The left fold of compose/3; compose(type, []) is {:ok, %{}}.

  



  
    
      
    
    
      compose(type, a, b)



        
          
        

    

  


  

      

          @spec compose(module(), map(), map()) ::
  {:ok, map()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


b over a by every key's rule (spec/02 §3.1): {:ok, fragment}, or {:error, faults}
with every :conflict at its path, ordered by path.

  



  
    
      
    
    
      decode_value(type, arg2, name)



        
          
        

    

  


  

      

          @spec decode_value(module(), String.t(), term()) :: {:ok, term()} | :default


      


The value of one of this file's tags, its payload already read (spec/02 §9), for a
type's decode_value/2 to call: {:ok, value}, or :default for a tag or payload it
does not read, which the reader refuses at its path. An id's kind is matched against the
type's kinds by its string, so no atom is made from a document.

  



  
    
      
    
    
      encode_value(type, use)



        
          
        

    

  


  

      

          @spec encode_value(module(), term()) :: {:ok, term()} | :default


      


The map form of this file's terms (spec/02 §9), for a type's encode_value/1 to call:
a variable as {"$var": name}, an id as {"$id": [kind, n]}, a use site as
{"$use": {…}}, its parts in the type's own map form; :default for any other term.

  



  
    
      
    
    
      explain(type, layers)



        
          
        

    

  


  

      

          @spec explain(module(), [layer()]) :: [map()]


      


One entry per leaf path of stack/2 of layers (spec/02 §6.3), ordered by path:
%{path, value, layer, overrode}, layer the layer's name or its zero-based position.
It recomputes the stack by the cascade's own walk, so it cannot drift from it.

  



  
    
      
    
    
      kind(type, fragment)



        
          
        

    

  


  

      

          @spec kind(module(), map()) :: kind() | nil


      


The kind of a fragment, derived (spec/02 §6.1): walking down while exactly one key is
set, the last kind reached. A singular wrapper is the kind it names, a name map or list
holding one entry the entry's kind, a composite :composite. nil for a fragment that
branches at the top, which is no kind of fragment, and for one that reaches no kind
below the root.

  



  
    
      
    
    
      refs(type, fragment)



        
          
        

    

  


  

      

          @spec refs(module(), term()) :: [id()]


      


Every id a fragment refers to, once each, sorted (spec/02 §6.2): a {kind, n} of the
type's kinds/0 with n a positive integer, wherever it stands, a use site's ref,
origin, local and vars included. Sorted, since the order a map is walked is the
runtime's.

  



  
    
      
    
    
      relocate(type, fragment, table)



        
          
        

    

  


  

      

          @spec relocate(module(), term(), %{required(id()) => id()}) :: {term(), [id()]}


      


The fragment with every id rewritten through table, %{old => new}, and the ids the
table did not carry, sorted (spec/02 §6.2). A use site's ids are rewritten in place, the
site still a %Use{}; an id not in the table is left, to resolve as a mask.

  



  
    
      
    
    
      stack(type, list)



        
          
        

    

  


  

      

          @spec stack(module(), [layer()]) :: map()


      


The left fold of stack/3, the later layer the higher: stack(type, []) is %{} and
stack(type, [a]) is a. A layer may be a {name, fragment} pair, whose name is
ignored here and reported by explain/2.

  



  
    
      
    
    
      stack(type, lower, higher)



        
          
        

    

  


  

      

          @spec stack(module(), map(), map()) :: map()


      


The cascade of higher over lower (spec/02 §3.2): for every key the higher layer
wins. It cannot fail, so it answers the fragment itself.

  


        

      


  

    
Macaw.Layers.Limits 
    



      
Sanity limits on a document read from elsewhere (spec/01 §5).
	Limit	Default	Bounds
	bytes	8_000_000	the encoded document's size
	depth	64	how deeply objects and arrays nest; the document itself is depth 1
	items	100_000	the entries any one object or array holds

They bound what reading a document can be made to cost. A host may tighten every
limit, never loosen one: a host loading untrusted input knows its inputs and lowers the
numbers at its layer, and a limit it does not name keeps its default.
A fault is {path, {:limit, name, max, given}}, worded by Macaw.Layers.Fault.format/2.
The walk over a decoded term is the generic part of visualize's
Visualize.Chart.Limits.structure/2.

      


      
        Summary


  
    Types
  


    
      
        name()

      


        A limit's name.



    


    
      
        t()

      


        The limits a reader applies, one positive integer per name.



    





  
    Functions
  


    
      
        defaults()

      


        The system's sanity values.



    


    
      
        new(given)

      


        The limits a reader applies: given over defaults/0.



    


    
      
        structure(term, limits)

      


        Every depth and items fault of a decoded term, ordered by path.



    





      


      
        Types


        


  
    
      
    
    
      name()



        
          
        

    

  


  

      

          @type name() :: :bytes | :depth | :items


      


A limit's name.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{required(name()) => pos_integer()}


      


The limits a reader applies, one positive integer per name.

  


        

      

      
        Functions


        


  
    
      
    
    
      defaults()



        
          
        

    

  


  

      

          @spec defaults() :: t()


      


The system's sanity values.

  



  
    
      
    
    
      new(given)



        
          
        

    

  


  

      

          @spec new(keyword() | map()) :: t()


      


The limits a reader applies: given over defaults/0.
Raises ArgumentError for a name that is not a limit, a value that is not a positive
integer, or one above the default: a host can't loosen a sanity limit by mistake.
iex> Macaw.Layers.Limits.new(items: 10).items
10

  



  
    
      
    
    
      structure(term, limits)



        
          
        

    

  


  

      

          @spec structure(term(), t()) :: [Macaw.Layers.Fault.t()]


      


Every depth and items fault of a decoded term, ordered by path.
The term itself is depth 1. A struct is a leaf. Past the depth limit a branch is reported
once, at the first map or list beyond it, and not walked further. A map or list over the
items limit is reported at its own path, with the number of entries it holds.

  


        

      


  

    
Macaw.Layers.Names 
    



      
Names a document declares (spec/01 §1): a source, a field, a variable, a frame, a style,
a fragment's key.
A name is a string. Elixir input may spell one as an atom, which is read as the string
of the same spelling with Atom.to_string/1, which makes no atom; and a category value is
matched by spelling, so :ok and "ok" are one value. Nothing here makes an atom from
a document's data.
Ported from visualize's Visualize.Chart.Names.

      


      
        Summary


  
    Functions
  


    
      
        category(value)

      


        A category value as it is compared: an atom other than nil, true and false by its
spelling, anything else as it is.



    


    
      
        fetch(map, name)

      


        Map.fetch/2 by spelling, through key/2.



    


    
      
        is_name(v)

      


        A name in a guard: a string, or an atom other than nil, true and false.



    


    
      
        key(map, name)

      


        The key of map that spells name: the name itself, or the key of the other spelling.



    


    
      
        keys(map)

      


        A plain map's keys as names, values untouched; a struct or a non-map as it is.



    


    
      
        name(name)

      


        A name as a document holds it: an atom's spelling, a string as it is, and anything else
(a library id {kind, n}, a malformed value a validator names) untouched.



    


    
      
        name?(name)

      


        Whether a value is a name: a non-empty string, or an atom name/1 reads as one.



    


    
      
        same?(a, a)

      


        Whether two category values are one: equal, or the same spelling.



    





      


      
        Functions


        


  
    
      
    
    
      category(value)



        
          
        

    

  


  

      

          @spec category(term()) :: term()


      


A category value as it is compared: an atom other than nil, true and false by its
spelling, anything else as it is.

  



  
    
      
    
    
      fetch(map, name)



        
          
        

    

  


  

      

          @spec fetch(map(), term()) :: {:ok, term()} | :error


      


Map.fetch/2 by spelling, through key/2.

  



  
    
      
    
    
      is_name(v)


        (macro)


        
          
        

    

  


  

A name in a guard: a string, or an atom other than nil, true and false.

  



  
    
      
    
    
      key(map, name)



        
          
        

    

  


  

      

          @spec key(map(), term()) :: {:ok, term()} | :error


      


The key of map that spells name: the name itself, or the key of the other spelling.
How a document's name finds a host's entry, keyed as the host keyed it (a source in a
pool, a variable's value), without an atom made.

  



  
    
      
    
    
      keys(map)



        
          
        

    

  


  

      

          @spec keys(term()) :: term()


      


A plain map's keys as names, values untouched; a struct or a non-map as it is.

  



  
    
      
    
    
      name(name)



        
          
        

    

  


  

      

          @spec name(term()) :: term()


      


A name as a document holds it: an atom's spelling, a string as it is, and anything else
(a library id {kind, n}, a malformed value a validator names) untouched.
iex> Macaw.Layers.Names.name(:sales)
"sales"
iex> Macaw.Layers.Names.name({:id, 1})
{:id, 1}

  



  
    
      
    
    
      name?(name)



        
          
        

    

  


  

      

          @spec name?(term()) :: boolean()


      


Whether a value is a name: a non-empty string, or an atom name/1 reads as one.

  



  
    
      
    
    
      same?(a, a)



        
          
        

    

  


  

      

          @spec same?(term(), term()) :: boolean()


      


Whether two category values are one: equal, or the same spelling.

  


        

      


  

    
Macaw.Layers.Scan 
    



      
The depth and items limits checked on encoded JSON, before it is decoded
(spec/01 §5, gate 2).
A decoder that builds the whole value first has already paid for it when a limit is
found: a document nested a million deep, or holding a million entries, is in memory
before anything refuses it. The scan walks the bytes instead, tracking strings and their
escapes, the nesting and the entries of each object and array, and stops at the first
limit it passes. It builds no value: what it holds is one frame per open object or
array, never more than the depth limit, and the key of each open object, so the fault
can name its path.
The scan is not a validator. It reads well-formed JSON exactly, and on malformed input it
never fails: whatever it can't make sense of, it leaves to the decoder, which reports it.
A key that appears twice in one object is counted twice, as the document holds it twice.

      


      
        Summary


  
    Functions
  


    
      
        scan(json, limits)

      


        :ok, or the first depth or items limit the encoded document passes, at its path.



    





      


      
        Functions


        


  
    
      
    
    
      scan(json, limits)



        
          
        

    

  


  

      

          @spec scan(binary(), Macaw.Layers.Limits.t()) ::
  :ok | {:error, Macaw.Layers.Fault.t()}


      


:ok, or the first depth or items limit the encoded document passes, at its path.
An object or array over the items limit is reported once it holds one entry more than
the limit, as {path, {:limit, :items, max, max + 1}}; a container beyond the depth
limit as {path, {:limit, :depth, max, max + 1}}.

  


        

      


  

    
Macaw.Layers.Store behaviour
    



      
Where documents live (spec/03 §1): the store behavior, the assign's functions, typed ids
(§2) and import as a relocation (§3.3).
A store holds entries, %{id, name, fragment}, of the fragment types it was given
(spec/02 §1). An entry's kind is derived from its fragment, never stored; its name is an
attribute, never an identity. A store is reached through an assign, {module, context} or a bare module, so every call carries who is acting and from where.
Store.put({Macaw.Layers.Store.Memory, agent}, %{id: nil, name: "Styles:thick", fragment: %{style: %{width: 3}}})
#=> {:ok, {:style, 1}}
Ported from visualize's Visualize.Chart.Builder.Store, its callbacks answering {:ok, …}
or {:error, …} as every Macaw contract does.

      


      
        Summary


  
    Types
  


    
      
        assign()

      


        A store's module and its context, or a bare module, whose context is nil.



    


    
      
        entry()

      


        A stored fragment: its id, nil before the store issues one, and its name.



    


    
      
        id()

      


        An id: a kind of the store's types and a positive integer the store issued.



    


    
      
        imported()

      


        What an import answers: the old => new table, and each reference outside the bundle.



    


    
      
        summary()

      


        What a picker lists.



    





  
    Callbacks
  


    
      
        delete(id, context)

      


        An entry removed.



    


    
      
        get(id, context)

      


        The entry of an id.



    


    
      
        import t, context

      


        A bundle relocated into the store, whole or not at all (§3.3).



    


    
      
        list(context)

      


        Every entry's summary.



    


    
      
        put(entry, context)

      


        An entry stored: a new id issued to one without, a held one replaced.



    


    
      
        types(context)

      


        The fragment types the store holds.



    





  
    Functions
  


    
      
        check_types!(types)

      


        The types, checked when a store is configured: each a fragment type, and no kind
declared by two of them. Raises ArgumentError naming both types and the kind.



    


    
      
        decode_id(kinds, string)

      


        The id a string spells, its kind matched against kinds by its string, so no atom is
made from a client's string: {:ok, id} or :error.



    


    
      
        delete(assign, id)

      


        An entry removed.



    


    
      
        encode_id(arg)

      


        An id as one string, for the DOM and the wire.



    


    
      
        get(assign, id)

      


        The entry of an id.



    


    
      
        group(name)

      


        A name's filing, <group>:<sub-group>:<name>: the segments before the last, empty ones
dropped, and the last. Nothing references it.



    


    
      
        import(assign, bundle)

      


        A bundle imported.



    


    
      
        kind(types, fragment)

      


        {type, kind} of the first of the store's types that derives the fragment a kind
(spec/02 §6.1), or nil: a fragment about more than one thing is not storable.



    


    
      
        kinds(types)

      


        Every kind of the store's types (an assign, or the types themselves), sorted.



    


    
      
        list(assign)

      


        Every entry's summary.



    


    
      
        put(assign, entry)

      


        An entry stored.



    


    
      
        ref_kind(arg, wanted)

      


        A reference held to the kind its site takes, before it is resolved (§2): :ok, or
{:error, {:ref_kind, wanted, given}} for an id of another kind, for a type's reader to
report at the site's path.



    


    
      
        relocate(assign, bundle, opts \\ [])

      


        A bundle imported through the store's own put/2 (§3.3): every check first, then new
ids issued, then every reference rewritten through one table and each entry put again.



    


    
      
        split(module)

      


        The assign as {module, context}; a bare module has a nil context.



    


    
      
        type_of(types, kind)

      


        The type a kind belongs to, or nil.



    


    
      
        types(assign)

      


        The store's types.



    





      


      
        Types


        


  
    
      
    
    
      assign()



        
          
        

    

  


  

      

          @type assign() :: module() | {module(), term()}


      


A store's module and its context, or a bare module, whose context is nil.

  



  
    
      
    
    
      entry()



        
          
        

    

  


  

      

          @type entry() :: %{id: id() | nil, name: String.t(), fragment: map()}


      


A stored fragment: its id, nil before the store issues one, and its name.

  



  
    
      
    
    
      id()



        
          
        

    

  


  

      

          @type id() :: {atom(), pos_integer()}


      


An id: a kind of the store's types and a positive integer the store issued.

  



  
    
      
    
    
      imported()



        
          
        

    

  


  

      

          @type imported() :: %{
  ids: %{required(id()) => id()},
  outside: [{id(), Macaw.Layers.Fault.path()}]
}


      


What an import answers: the old => new table, and each reference outside the bundle.

  



  
    
      
    
    
      summary()



        
          
        

    

  


  

      

          @type summary() :: %{id: id(), name: String.t(), kind: atom()}


      


What a picker lists.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      delete(id, context)



        
          
        

    

  


  

      

          @callback delete(id(), context :: term()) :: :ok | {:error, term()}


      


An entry removed.

  



  
    
      
    
    
      get(id, context)



        
          
        

    

  


  

      

          @callback get(id(), context :: term()) :: {:ok, entry()} | {:error, :not_found | term()}


      


The entry of an id.

  



  
    
      
    
    
      import t, context



        
          
        

    

  


  

      

          @callback import(Macaw.Layers.Bundle.t(), context :: term()) ::
  {:ok, imported()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


A bundle relocated into the store, whole or not at all (§3.3).

  



  
    
      
    
    
      list(context)



        
          
        

    

  


  

      

          @callback list(context :: term()) :: {:ok, [summary()]} | {:error, term()}


      


Every entry's summary.

  



  
    
      
    
    
      put(entry, context)



        
          
        

    

  


  

      

          @callback put(entry(), context :: term()) :: {:ok, id()} | {:error, term()}


      


An entry stored: a new id issued to one without, a held one replaced.

  



  
    
      
    
    
      types(context)



        
          
        

    

  


  

      

          @callback types(context :: term()) :: [module()]


      


The fragment types the store holds.

  


        

      

      
        Functions


        


  
    
      
    
    
      check_types!(types)



        
          
        

    

  


  

      

          @spec check_types!([module()]) :: [module()]


      


The types, checked when a store is configured: each a fragment type, and no kind
declared by two of them. Raises ArgumentError naming both types and the kind.

  



  
    
      
    
    
      decode_id(kinds, string)



        
          
        

    

  


  

      

          @spec decode_id([atom()], term()) :: {:ok, id()} | :error


      


The id a string spells, its kind matched against kinds by its string, so no atom is
made from a client's string: {:ok, id} or :error.
iex> Macaw.Layers.Store.decode_id([:style, :mark], "style:11")
{:ok, {:style, 11}}
iex> Macaw.Layers.Store.decode_id([:style, :mark], "widget:11")
:error

  



  
    
      
    
    
      delete(assign, id)



        
          
        

    

  


  

      

          @spec delete(assign(), id()) :: :ok | {:error, term()}


      


An entry removed.

  



  
    
      
    
    
      encode_id(arg)



        
          
        

    

  


  

      

          @spec encode_id(id()) :: String.t()


      


An id as one string, for the DOM and the wire.
iex> Macaw.Layers.Store.encode_id({:style, 11})
"style:11"

  



  
    
      
    
    
      get(assign, id)



        
          
        

    

  


  

      

          @spec get(assign(), id()) :: {:ok, entry()} | {:error, term()}


      


The entry of an id.

  



  
    
      
    
    
      group(name)



        
          
        

    

  


  

      

          @spec group(String.t()) :: {[String.t()], String.t()}


      


A name's filing, <group>:<sub-group>:<name>: the segments before the last, empty ones
dropped, and the last. Nothing references it.
iex> Macaw.Layers.Store.group("Styles::thick")
{["Styles"], "thick"}

  



  
    
      
    
    
      import(assign, bundle)



        
          
        

    

  


  

      

          @spec import(assign(), Macaw.Layers.Bundle.t()) ::
  {:ok, imported()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


A bundle imported.

  



  
    
      
    
    
      kind(types, fragment)



        
          
        

    

  


  

      

          @spec kind(assign() | [module()], map()) :: {module(), atom()} | nil


      


{type, kind} of the first of the store's types that derives the fragment a kind
(spec/02 §6.1), or nil: a fragment about more than one thing is not storable.

  



  
    
      
    
    
      kinds(types)



        
          
        

    

  


  

      

          @spec kinds(assign() | [module()]) :: [atom()]


      


Every kind of the store's types (an assign, or the types themselves), sorted.

  



  
    
      
    
    
      list(assign)



        
          
        

    

  


  

      

          @spec list(assign()) :: {:ok, [summary()]} | {:error, term()}


      


Every entry's summary.

  



  
    
      
    
    
      put(assign, entry)



        
          
        

    

  


  

      

          @spec put(assign(), entry()) :: {:ok, id()} | {:error, term()}


      


An entry stored.

  



  
    
      
    
    
      ref_kind(arg, wanted)



        
          
        

    

  


  

      

          @spec ref_kind(id(), atom()) :: :ok | {:error, {:ref_kind, atom(), atom()}}


      


A reference held to the kind its site takes, before it is resolved (§2): :ok, or
{:error, {:ref_kind, wanted, given}} for an id of another kind, for a type's reader to
report at the site's path.

  



    

  
    
      
    
    
      relocate(assign, bundle, opts \\ [])



        
          
        

    

  


  

      

          @spec relocate(assign(), Macaw.Layers.Bundle.t(), keyword()) ::
  {:ok, imported()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


A bundle imported through the store's own put/2 (§3.3): every check first, then new
ids issued, then every reference rewritten through one table and each entry put again.
The checks: the bundle read again through its forms (Macaw.Layers.Bundle), so its
version and every fragment go through their readers, and the host's check: over each
entry. A fault anywhere writes nothing; every fault is reported at [:entries, i | path].
	check: — (entry -> :ok | {:error, [fault]}), the host's own check, such as names
its registry does not know;

	transaction: — a function given run, which it calls as run.(state, put) inside its
own transaction, put.(entry, state) answering {:ok, id, state} or {:error, reason};
run answers {:ok, imported, state} or {:error, faults}, and the transaction
function {:ok, imported} or {:error, faults}, committing only the first. Without it,
entries are written through the store's put/2, which is whole only where those writes
cannot fail.

A reference to an id outside the bundle is left as it is and reported in outside by the
entry that holds it: it resolves as a mask (spec/02 §7).

  



  
    
      
    
    
      split(module)



        
          
        

    

  


  

      

          @spec split(assign()) :: {module(), term()}


      


The assign as {module, context}; a bare module has a nil context.

  



  
    
      
    
    
      type_of(types, kind)



        
          
        

    

  


  

      

          @spec type_of(assign() | [module()], atom()) :: module() | nil


      


The type a kind belongs to, or nil.

  



  
    
      
    
    
      types(assign)



        
          
        

    

  


  

      

          @spec types(assign()) :: [module()]


      


The store's types.

  


        

      


  

    
Macaw.Layers.Store.Memory 
    



      
The default store, held in memory (spec/03 §1.2): an Agent the host starts under its
own supervisor, its context the agent.
children = [{Macaw.Layers.Store.Memory, types: [MyApp.Layout], name: MyApp.Library}]
Macaw.Layers.Store.put({Macaw.Layers.Store.Memory, MyApp.Library}, entry)
Ids are issued from one sequence per kind that never repeats, a deleted id never
reissued, so a stale id cannot resolve to something new and ids sort by creation. Its
import is Macaw.Layers.Store.relocate/3, applied to a copy of its state and swapped in
whole, so a failed import leaves nothing behind.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(opts)

      


        The store, started: types: the fragment types it holds (required; default closed, a
type not listed is not storable, and two declaring one kind raise ArgumentError),
check: the host's check over each imported entry, name: as Agent takes it.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

          @spec start_link(keyword()) :: Agent.on_start()


      


The store, started: types: the fragment types it holds (required; default closed, a
type not listed is not storable, and two declaring one kind raise ArgumentError),
check: the host's check over each imported entry, name: as Agent takes it.

  


        

      


  

    
Macaw.Layers.Tags behaviour
    



      
A document type's table of $ tags (spec/01 §6).
A value JSON can't express is written as a tag: a one-key object whose key starts
with a single $, such as {"$atom": "ok"}. Each document type has one table, declared
in a module of its own:
defmodule MyApp.Layout.Tags do
  use Macaw.Layers.Tags,
    live: ~w($ratio $span),
    retired: %{"$cols" => "was removed in v2: say columns"},
    renamed: %{"$tint" => "$color"}
end
The kernel's own tags, $atom, $time and $version, are live in every table.
	Writing: tag/2, a macro in the table's module, refuses at compile time a literal
tag the table does not list as live, so nothing is written that a reader would refuse.
	Reading: read/1 holds a parsed document to the table: a renamed tag is read under
its new name, and an unknown or retired tag is refused at the path of its object,
{:unknown_tag, tag} or {:retired_tag, tag, why}, never read as data.
	Escaping: data may hold any key. A data key that starts with $ is written with one
more $ (escape/1) and read back with one fewer (unescape/1), so $$ never names
a tag. The stamp $version at a document's root is not data, and is not escaped.

The generic part of visualize's Visualize.Chart.Codec.Tags, with the table supplied by
each type.

      


      
        Summary


  
    Callbacks
  


    
      
        live()

      


        A table's live, retired and renamed tags.



    


    
      
        renamed()

      


        Tags written under another name now, old => new.



    


    
      
        retired()

      


        Tags no longer written, each with what replaced it.



    





  
    Functions
  


    
      
        escape(key)

      


        A data key as a document writes it: one that starts with $ gets one more.



    


    
      
        kernel()

      


        The tags the kernel writes, live in every table.



    


    
      
        read(term, table)

      


        The parsed document held to table: {:ok, term} with every renamed tag under its new
name, or every unknown or retired tag refused at its object's path, ordered by path.
Data keys are left as written; unescape/1 reads them.



    


    
      
        tag!(table, name, payload)

      


        The one-key object of a live tag of table; raises ArgumentError for any other.



    


    
      
        unescape(key)

      


        A data key as a document holds it, read: one that starts with $$ loses one.



    





      


      
        Callbacks


        


  
    
      
    
    
      live()



        
          
        

    

  


  

      

          @callback live() :: [String.t()]


      


A table's live, retired and renamed tags.

  



  
    
      
    
    
      renamed()



        
          
        

    

  


  

      

          @callback renamed() :: %{required(String.t()) => String.t()}


      


Tags written under another name now, old => new.

  



  
    
      
    
    
      retired()



        
          
        

    

  


  

      

          @callback retired() :: %{required(String.t()) => String.t()}


      


Tags no longer written, each with what replaced it.

  


        

      

      
        Functions


        


  
    
      
    
    
      escape(key)



        
          
        

    

  


  

      

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


      


A data key as a document writes it: one that starts with $ gets one more.
iex> Macaw.Layers.Tags.escape("$price")
"$$price"

  



  
    
      
    
    
      kernel()



        
          
        

    

  


  

      

          @spec kernel() :: [String.t()]


      


The tags the kernel writes, live in every table.

  



  
    
      
    
    
      read(term, table)



        
          
        

    

  


  

      

          @spec read(term(), module()) ::
  {:ok, term()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


The parsed document held to table: {:ok, term} with every renamed tag under its new
name, or every unknown or retired tag refused at its object's path, ordered by path.
Data keys are left as written; unescape/1 reads them.

  



  
    
      
    
    
      tag!(table, name, payload)



        
          
        

    

  


  

      

          @spec tag!(module(), String.t(), term()) :: map()


      


The one-key object of a live tag of table; raises ArgumentError for any other.

  



  
    
      
    
    
      unescape(key)



        
          
        

    

  


  

      

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


      


A data key as a document holds it, read: one that starts with $$ loses one.
iex> Macaw.Layers.Tags.unescape("$$price")
"$price"

  


        

      


  

    
Macaw.Layers.Theme 
    



      
The colors, fonts and sizes a page draws with (spec/04 §2, §3).
A theme is a struct of named slots: :series_1 … :series_n for the categorical
colors; the furniture :axis, :grid, :text, :background and :surface; the five
roles :good, :warning, :bad, :info and :neutral; and :font_family,
:font_size, :label_size and :title_size. Its colors are one color table (§2.2):
the theme's own colors over the default theme's, its extensions' and the CSS named
colors, with the furniture and the series as names too, so Macaw.Layers.Color.color(:red)
is the theme's red. Everything reads a theme through resolve/3, in the mode its output
needs:
	:literal - the stored value, which a canvas needs;
	:css - a custom-property reference with the literal as its fallback,
var(--mw-axis, #666666), so a stylesheet can override it from any ancestor.

Meaning: ramps, roles and cues
A series color promises distinct, never a meaning. A theme also carries four ramps
whose meaning the library fixes (§2.3): :status, :thermal, :diverging and
:sequential, each a list of anchors interpolated in CIE Lab, and every role and ramp is
held to its contract when a theme is built by new/1 or merge/2.
Whole styles: the style palette
styles carries the design over to whole styles (§2.4): style series, the roles as whole
looks, view states, furniture styles and modifiers, the names the library's and its
registered extensions' (§3.4). style/2 reads one, the default theme's where the theme
lacks it.
Examples
iex> Macaw.Layers.Theme.resolve(Macaw.Layers.Theme.default(), :axis, :css)
"var(--mw-axis, #666666)"
iex> Macaw.Layers.Theme.resolve(Macaw.Layers.Theme.dark(), {:series, 11}, :literal)
"#7fb3e6"
iex> Macaw.Layers.Theme.resolve(Macaw.Layers.Theme.default(), :warning, :literal)
"#bd7407"
iex> Macaw.Layers.Theme.resolve(Macaw.Layers.Theme.default(), {:ramp, :status, 0.5}, :css)
"var(--mw-warning, #bd7407)"
Ported from visualize's Visualize.Theme.

      


      
        Summary


  
    Types
  


    
      
        mode()

      


        How a slot renders: a CSS reference with its fallback, or the stored value.



    


    
      
        ramp_name()

      


        One of the four ramps whose meaning the library fixes (§2.3).



    


    
      
        ramp_position()

      


        A position along a ramp: t in 0..1, clamped.



    


    
      
        slot()

      


        A slot name, or {:series, i} for the i-th series color, cycling.



    


    
      
        style_name()

      


        A name of the style palette, or {:style, i} for the i-th style series entry.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        builtin(name)

      


        The built-in theme of a name, :default, :dark, :color_safe or :print, by either
spelling, or nil.



    


    
      
        check(theme)

      


        :ok, or {:error, subject, message} for the first ramp, color or palette entry of the
theme that breaks its contract, subject being {:ramp, name}, {:color, name} or
{:style, name} and message naming the term broken with the values measured.



    


    
      
        check_color(value, profile)

      


        A color value held to a profile (§4): under :roles a value with a literal string among
its leaves is {:error, {:literal_color, value}}; under :open every color passes.



    


    
      
        color_name?(theme, name)

      


        Whether name is of the theme's color table, answered without building the list.



    


    
      
        color_names(theme)

      


        Every name of the theme's color table, sorted: its color slots, its own and the default
theme's colors, its extensions' and the CSS named colors.



    


    
      
        color_safe()

      


        The color-vision-safe theme: default/0 with its status ramp blue → orange → red, which
survives the commonest color-vision deficiencies, in place of green → amber → red.



    


    
      
        color_slots(theme)

      


        The color slots: the series, then the furniture, then the five roles.



    


    
      
        css_name(name)

      


        The custom-property name of a slot or a color name: --mw- and the name with _ as -.
A name is lower-case letters, digits and _, starting with a letter; any other raises
ArgumentError, so a stylesheet can never be broken out of through a name.



    


    
      
        cue(role)

      


        A role's cue besides its hue: its glyph and its dash (nil for solid), so a status reads
without its hue. Raises ArgumentError for anything but a role.



    


    
      
        dark()

      


        The dark theme: light text and axes on #1b1e24.



    


    
      
        data_color(theme, value)

      


        A data color under the contrast guard (§4): {:ok, literal} where it reaches 3:1 against
the theme's background, {:error, {:contrast, ratio}} where it does not, and {:error, :unreadable} for a value that does not resolve.



    


    
      
        default()

      


        The light theme: dark text and axes on white.



    


    
      
        floors(theme)

      


        The contrast floors a theme offered to people holds against its own background: text
at least 4.5:1, axis and every series color at least 3:1, grid at least 1.2:1, and a
surface different from the grid. :ok, or {:error, faults}, each {slot, {:contrast, ratio, floor}} or {:surface, {:equal, :grid}}.



    


    
      
        ink(theme, under)

      


        The contrast ink for a text drawn on under: the literal of the theme's text or
background, whichever contrasts more (text on a tie), or #000000/#ffffff,
whichever contrasts more, when neither reaches 4.5:1. under is a color string, a
%Macaw.Layers.Color{}, or nil for the theme's background; an unreadable string is
nil, and a slot whose own value does not parse is skipped.



    


    
      
        merge(theme, fields)

      


        The theme with the given fields replaced, ramps, colors, styles and defaults merged
key by key over its own; the checks of new/1 apply.



    


    
      
        new(fields)

      


        default/0 with the given fields replaced; ramps, colors, styles and defaults
merged key by key. An unknown field raises KeyError; an empty series, or a ramp,
color or palette entry that breaks its contract, raises ArgumentError (§2.6).



    


    
      
        print()

      


        The print theme: paper. A white background and surface, near-black text and axes, a grid
dark enough to survive a photocopy, the color-safe status ramp, and role styles whose
fills are hatches of the role's color, so a grayscale copy keeps each role apart.



    


    
      
        ramp(theme, name, t)

      


        The color at t along the theme's ramp name, as a literal: the anchors spread evenly
over 0..1 and interpolated in CIE Lab, a position on an anchor the anchor as written,
t clamped. A theme that lacks the ramp takes the default theme's, never a series color.



    


    
      
        ramp_names()

      


        The four ramps whose meaning the library fixes.



    


    
      
        resolve(theme, slot, mode)

      


        The slot's value: the stored literal, or a CSS custom-property reference that falls back
to it. Sizes are numbers under :literal and gain px under :css. A ramp position is
its literal in both modes, except where a status role stands, {:ramp, :status, 0 | 0.5 | 1}, which resolves as the role while the table holds the role there. An unknown name, or
a series slot beyond the palette, raises ArgumentError.



    


    
      
        role_names()

      


        The five roles: the status ramp's three fixed points, then :info and :neutral.



    


    
      
        series_slot(theme, i)

      


        The :series_k slot the positive index i cycles to over the theme's series.



    


    
      
        slots(theme)

      


        The theme's slot names: :series_1 to :series_n, then the fixed slots.



    


    
      
        style(theme, name)

      


        The palette entry name as one style node in its parts: the theme's own, the default
theme's entry whole where the theme lacks it, or an extension's default. {:style, i}
cycles over the style series; in a role's entry :cue becomes the role's dash and glyph,
a solid dash leaving the key out. Any other name raises ArgumentError.



    


    
      
        style_names(theme)

      


        The theme's palette names: its style series, the default's ten when it has none of its
own, then the roles, the states, the furniture and the modifiers, then its extensions'.



    


    
      
        violations(theme)

      


        Every ramp, color and palette entry of the theme that breaks its contract, as
{subject, message} in check/1's order, each contract run alone.



    





      


      
        Types


        


  
    
      
    
    
      mode()



        
          
        

    

  


  

      

          @type mode() :: :css | :literal


      


How a slot renders: a CSS reference with its fallback, or the stored value.

  



  
    
      
    
    
      ramp_name()



        
          
        

    

  


  

      

          @type ramp_name() :: :status | :thermal | :diverging | :sequential


      


One of the four ramps whose meaning the library fixes (§2.3).

  



  
    
      
    
    
      ramp_position()



        
          
        

    

  


  

      

          @type ramp_position() :: {:ramp, ramp_name(), number()}


      


A position along a ramp: t in 0..1, clamped.

  



  
    
      
    
    
      slot()



        
          
        

    

  


  

      

          @type slot() :: atom() | String.t() | {:series, pos_integer()}


      


A slot name, or {:series, i} for the i-th series color, cycling.

  



  
    
      
    
    
      style_name()



        
          
        

    

  


  

      

          @type style_name() :: atom() | String.t() | {:style, pos_integer()}


      


A name of the style palette, or {:style, i} for the i-th style series entry.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Macaw.Layers.Theme{
  axis: String.t(),
  background: String.t(),
  colors: %{optional(atom() | String.t()) => term()},
  dark: atom() | String.t() | nil,
  defaults: map(),
  extensions: [module()],
  font_family: String.t(),
  font_size: number(),
  grid: String.t(),
  label_size: number(),
  light: atom() | String.t() | nil,
  name: atom() | String.t(),
  ramps: %{optional(ramp_name()) => list()},
  series: [String.t(), ...],
  styles: %{optional(atom()) => map() | list()},
  surface: String.t(),
  text: String.t(),
  title_size: number()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      builtin(name)



        
          
        

    

  


  

      

          @spec builtin(atom() | String.t()) :: t() | nil


      


The built-in theme of a name, :default, :dark, :color_safe or :print, by either
spelling, or nil.
iex> Macaw.Layers.Theme.builtin("color_safe").name
:color_safe
iex> Macaw.Layers.Theme.builtin(:house)
nil

  



  
    
      
    
    
      check(theme)



        
          
        

    

  


  

      

          @spec check(t()) ::
  :ok | {:error, {:ramp | :color | :style, atom() | String.t()}, String.t()}


      


:ok, or {:error, subject, message} for the first ramp, color or palette entry of the
theme that breaks its contract, subject being {:ramp, name}, {:color, name} or
{:style, name} and message naming the term broken with the values measured.
iex> Macaw.Layers.Theme.check(Macaw.Layers.Theme.dark())
:ok
iex> theme = %{Macaw.Layers.Theme.default() | ramps: %{status: ~w(#c23238 #bd7407 #4ca34b)}}
iex> {:error, {:ramp, :status}, message} = Macaw.Layers.Theme.check(theme)
iex> message =~ "good (0) must be green or blue"
true

  



  
    
      
    
    
      check_color(value, profile)



        
          
        

    

  


  

      

          @spec check_color(term(), :roles | :open) :: :ok | {:error, {:literal_color, term()}}


      


A color value held to a profile (§4): under :roles a value with a literal string among
its leaves is {:error, {:literal_color, value}}; under :open every color passes.

  



  
    
      
    
    
      color_name?(theme, name)



        
          
        

    

  


  

      

          @spec color_name?(t(), term()) :: boolean()


      


Whether name is of the theme's color table, answered without building the list.
iex> theme = Macaw.Layers.Theme.default()
iex> Enum.map([:red, :bad, :axis, :series_3, :steelblue, :series_99, :thick], &Macaw.Layers.Theme.color_name?(theme, &1))
[true, true, true, true, true, false, false]

  



  
    
      
    
    
      color_names(theme)



        
          
        

    

  


  

      

          @spec color_names(t()) :: [atom() | String.t(), ...]


      


Every name of the theme's color table, sorted: its color slots, its own and the default
theme's colors, its extensions' and the CSS named colors.
iex> names = Macaw.Layers.Theme.color_names(Macaw.Layers.Theme.default())
iex> Enum.all?([:red, :amber, :bad, :axis, :series_3, :steelblue], &(&1 in names))
true

  



  
    
      
    
    
      color_safe()



        
          
        

    

  


  

      

          @spec color_safe() :: t()


      


The color-vision-safe theme: default/0 with its status ramp blue → orange → red, which
survives the commonest color-vision deficiencies, in place of green → amber → red.

  



  
    
      
    
    
      color_slots(theme)



        
          
        

    

  


  

      

          @spec color_slots(t()) :: [atom(), ...]


      


The color slots: the series, then the furniture, then the five roles.

  



  
    
      
    
    
      css_name(name)



        
          
        

    

  


  

      

          @spec css_name(atom() | String.t()) :: String.t()


      


The custom-property name of a slot or a color name: --mw- and the name with _ as -.
A name is lower-case letters, digits and _, starting with a letter; any other raises
ArgumentError, so a stylesheet can never be broken out of through a name.
iex> Macaw.Layers.Theme.css_name(:series_1)
"--mw-series-1"

  



  
    
      
    
    
      cue(role)



        
          
        

    

  


  

      

          @spec cue(atom()) :: %{glyph: atom(), dash: String.t() | nil}


      


A role's cue besides its hue: its glyph and its dash (nil for solid), so a status reads
without its hue. Raises ArgumentError for anything but a role.
iex> Macaw.Layers.Theme.cue(:warning)
%{glyph: :triangle, dash: "6 3"}

  



  
    
      
    
    
      dark()



        
          
        

    

  


  

      

          @spec dark() :: t()


      


The dark theme: light text and axes on #1b1e24.

  



  
    
      
    
    
      data_color(theme, value)



        
          
        

    

  


  

      

          @spec data_color(t(), term()) ::
  {:ok, String.t()} | {:error, {:contrast, float()} | :unreadable}


      


A data color under the contrast guard (§4): {:ok, literal} where it reaches 3:1 against
the theme's background, {:error, {:contrast, ratio}} where it does not, and {:error, :unreadable} for a value that does not resolve.

  



  
    
      
    
    
      default()



        
          
        

    

  


  

      

          @spec default() :: t()


      


The light theme: dark text and axes on white.

  



  
    
      
    
    
      floors(theme)



        
          
        

    

  


  

      

          @spec floors(t()) :: :ok | {:error, [{atom(), term()}, ...]}


      


The contrast floors a theme offered to people holds against its own background: text
at least 4.5:1, axis and every series color at least 3:1, grid at least 1.2:1, and a
surface different from the grid. :ok, or {:error, faults}, each {slot, {:contrast, ratio, floor}} or {:surface, {:equal, :grid}}.

  



  
    
      
    
    
      ink(theme, under)



        
          
        

    

  


  

      

          @spec ink(t(), String.t() | Macaw.Layers.Color.t() | nil) :: String.t()


      


The contrast ink for a text drawn on under: the literal of the theme's text or
background, whichever contrasts more (text on a tie), or #000000/#ffffff,
whichever contrasts more, when neither reaches 4.5:1. under is a color string, a
%Macaw.Layers.Color{}, or nil for the theme's background; an unreadable string is
nil, and a slot whose own value does not parse is skipped.
iex> theme = Macaw.Layers.Theme.default()
iex> {Macaw.Layers.Theme.ink(theme, "#3b6fa8"), Macaw.Layers.Theme.ink(theme, nil), Macaw.Layers.Theme.ink(theme, "#777777")}
{"#ffffff", "#333333", "#000000"}

  



  
    
      
    
    
      merge(theme, fields)



        
          
        

    

  


  

      

          @spec merge(t(), keyword() | map()) :: t()


      


The theme with the given fields replaced, ramps, colors, styles and defaults merged
key by key over its own; the checks of new/1 apply.
iex> theme = Macaw.Layers.Theme.new(name: :house, styles: %{muted: %{opacity: 0.4}})
iex> Macaw.Layers.Theme.style(theme, :muted)
%{opacity: 0.4}
iex> Macaw.Layers.Theme.new(name: :house, colors: %{warning: "#f5c242"})
** (ArgumentError) theme "house": style :warning breaks its contract: fill {:color, :warning} is 1.65:1 against #ffffff; a role style's paint must reach 3:1 (WCAG 1.4.11, non-text contrast)

  



  
    
      
    
    
      new(fields)



        
          
        

    

  


  

      

          @spec new(keyword() | map()) :: t()


      


default/0 with the given fields replaced; ramps, colors, styles and defaults
merged key by key. An unknown field raises KeyError; an empty series, or a ramp,
color or palette entry that breaks its contract, raises ArgumentError (§2.6).

  



  
    
      
    
    
      print()



        
          
        

    

  


  

      

          @spec print() :: t()


      


The print theme: paper. A white background and surface, near-black text and axes, a grid
dark enough to survive a photocopy, the color-safe status ramp, and role styles whose
fills are hatches of the role's color, so a grayscale copy keeps each role apart.

  



  
    
      
    
    
      ramp(theme, name, t)



        
          
        

    

  


  

      

          @spec ramp(t(), ramp_name(), number()) :: String.t()


      


The color at t along the theme's ramp name, as a literal: the anchors spread evenly
over 0..1 and interpolated in CIE Lab, a position on an anchor the anchor as written,
t clamped. A theme that lacks the ramp takes the default theme's, never a series color.
iex> Macaw.Layers.Theme.ramp(Macaw.Layers.Theme.default(), :thermal, 0.25)
"#8da5cb"

  



  
    
      
    
    
      ramp_names()



        
          
        

    

  


  

      

          @spec ramp_names() :: [ramp_name(), ...]


      


The four ramps whose meaning the library fixes.

  



  
    
      
    
    
      resolve(theme, slot, mode)



        
          
        

    

  


  

      

          @spec resolve(t(), slot() | ramp_position(), mode()) :: String.t() | number()


      


The slot's value: the stored literal, or a CSS custom-property reference that falls back
to it. Sizes are numbers under :literal and gain px under :css. A ramp position is
its literal in both modes, except where a status role stands, {:ramp, :status, 0 | 0.5 | 1}, which resolves as the role while the table holds the role there. An unknown name, or
a series slot beyond the palette, raises ArgumentError.

  



  
    
      
    
    
      role_names()



        
          
        

    

  


  

      

          @spec role_names() :: [atom(), ...]


      


The five roles: the status ramp's three fixed points, then :info and :neutral.

  



  
    
      
    
    
      series_slot(theme, i)



        
          
        

    

  


  

      

          @spec series_slot(t(), pos_integer()) :: atom()


      


The :series_k slot the positive index i cycles to over the theme's series.

  



  
    
      
    
    
      slots(theme)



        
          
        

    

  


  

      

          @spec slots(t()) :: [atom()]


      


The theme's slot names: :series_1 to :series_n, then the fixed slots.

  



  
    
      
    
    
      style(theme, name)



        
          
        

    

  


  

      

          @spec style(t(), style_name()) :: map()


      


The palette entry name as one style node in its parts: the theme's own, the default
theme's entry whole where the theme lacks it, or an extension's default. {:style, i}
cycles over the style series; in a role's entry :cue becomes the role's dash and glyph,
a solid dash leaving the key out. Any other name raises ArgumentError.
iex> Macaw.Layers.Theme.style(Macaw.Layers.Theme.default(), :warning)
%{fill: %{type: :solid, color: {:color, :warning}}, stroke: %{type: :solid, color: {:color, :warning}, dash: "6 3"}, marker: %{shape: :triangle}}
iex> Macaw.Layers.Theme.style(Macaw.Layers.Theme.default(), :muted)
%{opacity: 0.25}

  



  
    
      
    
    
      style_names(theme)



        
          
        

    

  


  

      

          @spec style_names(t()) :: [atom(), ...]


      


The theme's palette names: its style series, the default's ten when it has none of its
own, then the roles, the states, the furniture and the modifiers, then its extensions'.

  



  
    
      
    
    
      violations(theme)



        
          
        

    

  


  

      

          @spec violations(t()) :: [
  {{:ramp | :color | :style, atom() | String.t()}, String.t()}
]


      


Every ramp, color and palette entry of the theme that breaks its contract, as
{subject, message} in check/1's order, each contract run alone.

  


        

      


  

    
Macaw.Layers.Theme.Document 
    



      
A theme as a document (spec/04 §5): stored and shipped as a value, and read back through
every gate.
	the map form is %{version: v, theme: node} (to_map/1), and a store's fragment
%{theme: node} (fragment/1), a library entry of kind :theme, reads as the same
document;
	the JSON form is {"$version": v, "theme": {…}} (to_json/1), each color value a tag
($color, $series, $ramp, the transforms by name, $blend, $contrast) and
pinned steps $steps.

Reading (from_map/2, from_json/2) runs the kernel's gates (spec/01 §5) — the version,
the limits, the migration — then reads the form, then: a node that is a name reads as
the built-in theme of that name, any other name is {:unknown_theme, name}; a variable
anywhere is {:unresolved, :var, name}, since nothing applies a theme; a key the theme
does not have is :unknown_key; and every contract a ramp, color or palette entry breaks
is {:contract, message} at [:theme, :ramps | :colors | :styles, name].
As a fragment type (spec/02 §1), ramps, colors, styles and defaults are :union
name maps and every other key :override, so a theme document stacks over a built-in as
Macaw.Layers.Theme.new/1 merges.
iex> theme = Macaw.Layers.Theme.new(name: :house, axis: "#555555")
iex> Macaw.Layers.Theme.Document.from_map(Macaw.Layers.Theme.Document.to_map(theme))
{:ok, theme}
iex> Macaw.Layers.Theme.Document.from_map(%{theme: :dark})
{:ok, Macaw.Layers.Theme.dark()}
Ported from visualize's Visualize.Chart.Theme.

      


      
        Summary


  
    Functions
  


    
      
        fragment(theme)

      


        %{theme: node}: a store's fragment of kind :theme.



    


    
      
        from_json(json, opts \\ [])

      


        The theme a JSON document holds, read as from_map/2 reads a map, every gate first.



    


    
      
        from_map(document, opts \\ [])

      


        The theme a map document or a theme fragment holds, or every fault. limits: as
Macaw.Layers.Document.read/3 takes them; extensions: the extensions the host
registers, which the theme carries and its contracts hold.



    


    
      
        node(theme)

      


        The theme as its node: every field but extensions, an unset counterpart and empty
defaults left out, and a palette name outside the library's vocabulary (an extension's)
spelled as its string, which a reader given the extension reads back as its name.



    


    
      
        to_json(theme)

      


        The JSON document, {:ok, json}, stamped "$version".



    


    
      
        to_map(theme)

      


        %{version: current, theme: node}.



    





      


      
        Functions


        


  
    
      
    
    
      fragment(theme)



        
          
        

    

  


  

      

          @spec fragment(Macaw.Layers.Theme.t()) :: %{theme: map()}


      


%{theme: node}: a store's fragment of kind :theme.

  



    

  
    
      
    
    
      from_json(json, opts \\ [])



        
          
        

    

  


  

      

          @spec from_json(String.t(), keyword()) ::
  {:ok, Macaw.Layers.Theme.t()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


The theme a JSON document holds, read as from_map/2 reads a map, every gate first.

  



    

  
    
      
    
    
      from_map(document, opts \\ [])



        
          
        

    

  


  

      

          @spec from_map(term(), keyword()) ::
  {:ok, Macaw.Layers.Theme.t()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


The theme a map document or a theme fragment holds, or every fault. limits: as
Macaw.Layers.Document.read/3 takes them; extensions: the extensions the host
registers, which the theme carries and its contracts hold.

  



  
    
      
    
    
      node(theme)



        
          
        

    

  


  

      

          @spec node(Macaw.Layers.Theme.t()) :: map()


      


The theme as its node: every field but extensions, an unset counterpart and empty
defaults left out, and a palette name outside the library's vocabulary (an extension's)
spelled as its string, which a reader given the extension reads back as its name.

  



  
    
      
    
    
      to_json(theme)



        
          
        

    

  


  

      

          @spec to_json(Macaw.Layers.Theme.t()) ::
  {:ok, String.t()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


The JSON document, {:ok, json}, stamped "$version".

  



  
    
      
    
    
      to_map(theme)



        
          
        

    

  


  

      

          @spec to_map(Macaw.Layers.Theme.t()) :: %{version: pos_integer(), theme: map()}


      


%{version: current, theme: node}.

  


        

      


  

    
Macaw.Layers.Theme.Extension behaviour
    



      
What an adopter registers beyond the library's vocabulary (spec/04 §3.4), so one theme
styles it: palette names in a group of the palette, and names of the color table, each
with its default.
defmodule MyApp.Marks do
  @behaviour Macaw.Layers.Theme.Extension
  def name, do: "marks"
  def styles, do: %{lane: {:furniture, %{stroke: %{type: :solid, color: {:color, :lane}}}}}
  def colors, do: %{lane: "#8a8f99"}
end

Macaw.Layers.Theme.new(extensions: [MyApp.Marks])
A theme carries its extensions in extensions, given explicitly and default closed:
a palette or color name that neither the library nor an extension has is a fault naming
it. The names an extension adds are held to the contracts of their group, its default
entries included. Two extensions adding one name, or an extension adding a library name,
raise ArgumentError naming both.

      


      
        Summary


  
    Types
  


    
      
        group()

      


        A group of the palette an extension's style joins.



    





  
    Callbacks
  


    
      
        colors()

      


        The names it adds to the color table, each with its default value.



    


    
      
        name()

      


        The extension's name, for faults.



    


    
      
        styles()

      


        The palette names it adds, each in a group with its default entry.



    





      


      
        Types


        


  
    
      
    
    
      group()



        
          
        

    

  


  

      

          @type group() :: :state | :furniture | :modifier


      


A group of the palette an extension's style joins.

  


        

      

      
        Callbacks


        


  
    
      
    
    
      colors()



        
          
        

    

  


  

      

          @callback colors() :: %{required(atom()) => term()}


      


The names it adds to the color table, each with its default value.

  



  
    
      
    
    
      name()



        
          
        

    

  


  

      

          @callback name() :: String.t()


      


The extension's name, for faults.

  



  
    
      
    
    
      styles()



        
          
        

    

  


  

      

          @callback styles() :: %{required(atom()) => {group(), map() | list()}}


      


The palette names it adds, each in a group with its default entry.

  


        

      


  

    
Macaw.Layers.Theme.Sheet 
    



      
A theme compiled to a stylesheet (spec/04 §6): custom properties scoped by a class,
.mw-theme-<name>, so every element under that class draws in the theme and a page
switches theme by its class alone. Adopters emit the same class and properties, so a
visualize chart standalone and on a page reads the same properties.
Macaw.Layers.Theme.Sheet.stylesheet(
  [Macaw.Layers.Theme.default(), Macaw.Layers.Theme.dark()],
  auto: {Macaw.Layers.Theme.default(), Macaw.Layers.Theme.dark()}
)
The sheet's bytes are a pure function of its themes, so it is cached and served by its
digest. There is never a <style> element per component.
Ported from visualize's Visualize.Theme.stylesheet/1 and color_scheme/2.

      


      
        Summary


  
    Functions
  


    
      
        auto(light, dark)

      


        The rule .mw-theme-auto: light's properties, and dark's under
@media (prefers-color-scheme: dark), then the forced-colors block.



    


    
      
        rule(theme)

      


        The theme's rule: .mw-theme-<name> declaring every slot, then each of the theme's own
colors that is not a slot and each step it pins other than 500, then the forced-colors
block. A theme name that is not lower-case words raises ArgumentError.



    


    
      
        stylesheet(themes, opts \\ [])

      


        The whole static sheet: one rule per theme, in order, then, with auto: {light, dark},
the auto rule.



    





      


      
        Functions


        


  
    
      
    
    
      auto(light, dark)



        
          
        

    

  


  

      

          @spec auto(Macaw.Layers.Theme.t(), Macaw.Layers.Theme.t()) :: String.t()


      


The rule .mw-theme-auto: light's properties, and dark's under
@media (prefers-color-scheme: dark), then the forced-colors block.

  



  
    
      
    
    
      rule(theme)



        
          
        

    

  


  

      

          @spec rule(Macaw.Layers.Theme.t()) :: String.t()


      


The theme's rule: .mw-theme-<name> declaring every slot, then each of the theme's own
colors that is not a slot and each step it pins other than 500, then the forced-colors
block. A theme name that is not lower-case words raises ArgumentError.
iex> Macaw.Layers.Theme.Sheet.rule(Macaw.Layers.Theme.default()) |> String.split("\n") |> Enum.take(2)
[".mw-theme-default {", "  --mw-series-1: #3b6fa8;"]

  



    

  
    
      
    
    
      stylesheet(themes, opts \\ [])



        
          
        

    

  


  

      

          @spec stylesheet([Macaw.Layers.Theme.t()], keyword()) :: String.t()


      


The whole static sheet: one rule per theme, in order, then, with auto: {light, dark},
the auto rule.

  


        

      


  

    
Macaw.Layers.Use 
    



      
A use site (spec/02 §7): a fragment used at a position, resolved
ref → local → mask → bind → stack.
%Macaw.Layers.Use{
  id:     {:use, 7},          # the site's own identity, the same site wherever it sits
  ref:    {:style, 11},       # which fragment: an id, a local key, or nil
  mask:   [["stroke"]],       # paths removed here, so a lower layer shows through; or :all
  vars:   %{"color" => …},    # what the fragment's variables mean here
  local:  %{opacity: 0.8},    # what is added or overridden here
  key:    "series",           # the name a name-keyed kind is declared under, here
  origin: nil                 # the entry an unlocked site was copied from
}
The site is a struct, so it is a leaf of every walk but the two id walks
(Macaw.Layers.Fragment.refs/2, relocate/3), which read its parts by name. Mask and
bind run after local, so both speak for everything the site contributes; a mask of
:all removes the whole site, its local included. A reference the fetch cannot find is
transparent: the site is its local alone, and the miss is reported.
Ported from visualize's Visualize.Chart.Use.
iex> alias Macaw.Layers.Use
iex> Use.new({:style, 2}, [Use.new({:style, 1})]).id
{:use, 2}
iex> Use.mask(%{frames: %{"main" => %{legend: %{}, margin: %{}}}}, [[:frames, "main", :margin]])
%{frames: %{"main" => %{legend: %{}}}}

      


      
        Summary


  
    Types
  


    
      
        path()

      


        A path into a fragment: its keys from the root, or a bare name for one key.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        bind(fragment, vars)

      


        Macaw.Layers.Var.bind/2: the fragment's variables substituted.



    


    
      
        mask(fragment, paths)

      


        The fragment with each path removed (spec/02 §4): a path is the keys from the root, read
by spelling, or a bare name for one key; a node it empties is kept as an empty map; a
path that names nothing removes nothing; :all removes everything.



    


    
      
        new(ref)

      


        A use of ref with id {:use, 1} and the empty parts.



    


    
      
        new(ref, siblings)

      


        A use of ref with a fresh id, one more than the highest among siblings, the ids of an
inline composite's sites among them, so ids are unique across a whole tree.



    


    
      
        over(type, use, body)

      


        The site over a body already in hand: its local cascaded over the body, its mask over
the result, its variables bound over all of it — everything resolve/3 does after the
fetch. A mask of :all is the whole site removed.



    


    
      
        resolve(type, use, fetch)

      


        One site through fetch, a function from an id to {:ok, fragment} or :error:
{:ok, contribution}, or {:missing, ref, contribution} where the ref was not found,
the contribution then the local alone, masked and bound. A nil ref is an inline site.



    





      


      
        Types


        


  
    
      
    
    
      path()



        
          
        

    

  


  

      

          @type path() :: [term()] | atom() | String.t()


      


A path into a fragment: its keys from the root, or a bare name for one key.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Macaw.Layers.Use{
  id: {:use, pos_integer()},
  key: String.t() | nil,
  local: map(),
  mask: [path()] | :all,
  origin: term(),
  ref: term(),
  vars: map()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      bind(fragment, vars)



        
          
        

    

  


  

      

          @spec bind(term(), map()) :: term()


      


Macaw.Layers.Var.bind/2: the fragment's variables substituted.

  



  
    
      
    
    
      mask(fragment, paths)



        
          
        

    

  


  

      

          @spec mask(map(), [path()] | :all) :: map()


      


The fragment with each path removed (spec/02 §4): a path is the keys from the root, read
by spelling, or a bare name for one key; a node it empties is kept as an empty map; a
path that names nothing removes nothing; :all removes everything.

  



  
    
      
    
    
      new(ref)



        
          
        

    

  


  

      

          @spec new(term()) :: t()


      


A use of ref with id {:use, 1} and the empty parts.

  



  
    
      
    
    
      new(ref, siblings)



        
          
        

    

  


  

      

          @spec new(term(), [t()]) :: t()


      


A use of ref with a fresh id, one more than the highest among siblings, the ids of an
inline composite's sites among them, so ids are unique across a whole tree.

  



  
    
      
    
    
      over(type, use, body)



        
          
        

    

  


  

      

          @spec over(module(), t(), map()) :: map()


      


The site over a body already in hand: its local cascaded over the body, its mask over
the result, its variables bound over all of it — everything resolve/3 does after the
fetch. A mask of :all is the whole site removed.

  



  
    
      
    
    
      resolve(type, use, fetch)



        
          
        

    

  


  

      

          @spec resolve(module(), t(), (term() -> {:ok, map()} | :error)) ::
  {:ok, map()} | {:missing, term(), map()}


      


One site through fetch, a function from an id to {:ok, fragment} or :error:
{:ok, contribution}, or {:missing, ref, contribution} where the ref was not found,
the contribution then the local alone, masked and bound. A nil ref is an inline site.

  


        

      


  

    
Macaw.Layers.Var 
    



      
A variable (spec/02 §5): a term allowed wherever a value can appear, carrying only its
name, a string. Its default is declared once by the document that uses it, so two
fragments cannot disagree about it. A variable is a struct, so it is a leaf of every
walk: it stands for a value rather than being one.
	bind/2,3 substitutes variables: a literal sets one, another variable renames it
(§5.1);
	free/2 lists the variables still open in a stack, each with every path it stands at
and the layer that set it (§5.2).

Ported from visualize's Visualize.Chart.Var, Use.bind/2 and Stack.free_vars/1.
iex> Macaw.Layers.Var.new(:color)
%Macaw.Layers.Var{name: "color"}
iex> Macaw.Layers.Var.bind(%{fill: Macaw.Layers.Var.new(:color)}, %{color: "blue"})
%{fill: "blue"}

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        bind(fragment, bindings)

      


        The fragment with its variables substituted (spec/02 §5.1): every %Var{name: k}
becomes the value bindings gives k — a literal sets it, another variable renames it
— read by either spelling, and a variable bindings does not name stays. A bound value
is not searched again: binding is single level. Any other struct is a leaf.



    


    
      
        bind(type, fragment, bindings)

      


        bind/2, and a value of the type's own syntax (a text's holes) substituted by the type's
bind_holes/4 at the key it stands at (spec/02 §5.1).



    


    
      
        free(type, fragment)

      


        One entry per variable still in the stack of layers (a fragment is a one-layer stack),
ordered by name (spec/02 §5.2): %{name, uses}, each use %{path, layer}, ordered by
path. The walk descends into every map and list but a struct, and through the type's
holes/3 into a value of its own syntax, whose variables stand at its key, each named
once there.



    


    
      
        new(name)

      


        The variable of a name, an atom read as its string.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Macaw.Layers.Var{name: String.t()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      bind(fragment, bindings)



        
          
        

    

  


  

      

          @spec bind(term(), map()) :: term()


      


The fragment with its variables substituted (spec/02 §5.1): every %Var{name: k}
becomes the value bindings gives k — a literal sets it, another variable renames it
— read by either spelling, and a variable bindings does not name stays. A bound value
is not searched again: binding is single level. Any other struct is a leaf.

  



  
    
      
    
    
      bind(type, fragment, bindings)



        
          
        

    

  


  

      

          @spec bind(module(), term(), map()) :: term()


      


bind/2, and a value of the type's own syntax (a text's holes) substituted by the type's
bind_holes/4 at the key it stands at (spec/02 §5.1).

  



  
    
      
    
    
      free(type, fragment)



        
          
        

    

  


  

      

          @spec free(module(), map() | [Macaw.Layers.Fragment.layer()]) :: [
  %{name: String.t(), uses: [map()]}
]


      


One entry per variable still in the stack of layers (a fragment is a one-layer stack),
ordered by name (spec/02 §5.2): %{name, uses}, each use %{path, layer}, ordered by
path. The walk descends into every map and list but a struct, and through the type's
holes/3 into a value of its own syntax, whose variables stand at its key, each named
once there.

  



  
    
      
    
    
      new(name)



        
          
        

    

  


  

      

          @spec new(atom() | String.t()) :: t()


      


The variable of a name, an atom read as its string.

  


        

      


  

    
Macaw.Layers.Version behaviour
    



      
One version line per document type, and stepwise migration (spec/01 §4).
A document type implements this behavior: its current version, and one pure migration
step per version. A document carries its version as the stamp "$version", a string key
at the top of its map, in the map form and the JSON form alike. Two types' lines are
independent: a new step for one moves no other.
defmodule MyApp.Layout do
  @behaviour Macaw.Layers.Version

  @impl true
  def current, do: 2

  # 1 -> 2: `cols` became `columns`.
  @impl true
  def step(%{"cols" => cols} = doc, 1),
    do: {:ok, doc |> Map.delete("cols") |> Map.put("columns", cols)}

  def step(doc, 1), do: {:ok, doc}
end

Macaw.Layers.Version.migrate(%{"$version" => 1, "cols" => 3}, MyApp.Layout)
#=> {:ok, %{"$version" => 2, "columns" => 3}}
The generic part of visualize's Visualize.Chart.Migration (current/0, readable/1,
migrate/1), with the line per type rather than one shared by every type.

      


      
        Summary


  
    Callbacks
  


    
      
        current()

      


        The type's current version: a positive integer, starting at 1.



    


    
      
        step(document, from)

      


        The document at from migrated to from + 1, purely: no I/O, no clock, no process.
The kernel writes the new stamp; a step need not.



    





  
    Functions
  


    
      
        check(document, type)

      


        The document's version, read before anything else of it: {:ok, version}, the current
one when the document has no stamp, or the fault that refuses it.



    


    
      
        migrate(document, type)

      


        The document at the type's current version, carrying the current stamp.



    


    
      
        stamp()

      


        The stamp's key, "$version".



    





      


      
        Callbacks


        


  
    
      
    
    
      current()



        
          
        

    

  


  

      

          @callback current() :: pos_integer()


      


The type's current version: a positive integer, starting at 1.

  



  
    
      
    
    
      step(document, from)



        
          
        

    

  


  

      

          @callback step(document :: map(), from :: pos_integer()) ::
  {:ok, map()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


The document at from migrated to from + 1, purely: no I/O, no clock, no process.
The kernel writes the new stamp; a step need not.

  


        

      

      
        Functions


        


  
    
      
    
    
      check(document, type)



        
          
        

    

  


  

      

          @spec check(map(), module()) ::
  {:ok, pos_integer()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


The document's version, read before anything else of it: {:ok, version}, the current
one when the document has no stamp, or the fault that refuses it.
A stamp above the type's current version is {[], {:newer_schema, needs, this}}, and a
stamp that is not a positive integer is {["$version"], {:type, :pos_integer}}.

  



  
    
      
    
    
      migrate(document, type)



        
          
        

    

  


  

      

          @spec migrate(map(), module()) ::
  {:ok, map()} | {:error, [Macaw.Layers.Fault.t(), ...]}


      


The document at the type's current version, carrying the current stamp.
A document with no stamp reads as current. An older one is migrated one step at a time,
each step/2 in turn; a step's faults stop the migration and are returned. A newer or
malformed stamp is refused by check/2 before any step runs.

  



  
    
      
    
    
      stamp()



        
          
        

    

  


  

      

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


      


The stamp's key, "$version".

  


        

      


  

    
Macaw.Layers.Vocabulary 
    



      
A closed vocabulary read from a string (spec/01 §2).
A table maps each member's spelling to the member, built from the vocabulary's own list.
A reader looks a document's string up in it and never makes an atom of one. Nor does it
ask the node whether such an atom exists (String.to_existing_atom/1), which would let a
document probe the atom table and make a read depend on which modules are loaded. A
string the table lacks is the caller's to refuse at its path.
Build a table once, in a module attribute, wherever the list is known at compile time:
@anchors Vocabulary.table([:title, :subtitle, :caption])
Vocabulary.fetch(@anchors, "title")   #=> {:ok, :title}
Vocabulary.fetch(@anchors, "footer")  #=> :error
Ported from visualize's Visualize.Vocabulary.

      


      
        Summary


  
    Types
  


    
      
        table()

      


        A vocabulary's members by their spelling.



    





  
    Functions
  


    
      
        fetch(table, string)

      


        The member a string spells, from a table or, for a list known only at run time and a few
members long, from the list itself. Anything that is not a string is :error.



    


    
      
        read(vocabulary, string)

      


        The member a string spells, or the string itself: a value a validator then refuses by
type at its path.



    


    
      
        table(members)

      


        The table of a list of atoms.



    





      


      
        Types


        


  
    
      
    
    
      table()



        
          
        

    

  


  

      

          @type table() :: %{required(String.t()) => atom()}


      


A vocabulary's members by their spelling.

  


        

      

      
        Functions


        


  
    
      
    
    
      fetch(table, string)



        
          
        

    

  


  

      

          @spec fetch(table() | [atom()], term()) :: {:ok, atom()} | :error


      


The member a string spells, from a table or, for a list known only at run time and a few
members long, from the list itself. Anything that is not a string is :error.

  



  
    
      
    
    
      read(vocabulary, string)



        
          
        

    

  


  

      

          @spec read(table() | [atom()], String.t()) :: atom() | String.t()


      


The member a string spells, or the string itself: a value a validator then refuses by
type at its path.

  



  
    
      
    
    
      table(members)



        
          
        

    

  


  

      

          @spec table([atom()]) :: table()


      


The table of a list of atoms.
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