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    Cauldron3D.Formats

Readers for the Quake family of game files into Cauldron3D structures.
Installation
def deps do
  [
    {:cauldron_3d_formats, "~> 0.2"}
  ]
end
	Module	Reads
	Files	a game's files from directories: pak0.pak… archives, .pk3 zips (including zips inside zips), loose files; later sources override earlier ones
	Bsp	map files: BSP29, BSP2 and Half-Life's BSP30 (textures with their own palettes, red-green-blue lighting), into a Cauldron3D.Bsp
	Mdl	Quake models
	Studio	Half-Life studio models (.mdl version 10): bones, controllers, hitboxes, sequences and events, attachments, textures, skin families, meshes, and the compressed animation decoded to bone poses
	Spr	sprites, Quake's and Half-Life's
	Wad2, Wad3	picture, texture and font collections
	Tga, Bmp	TGA and BMP pictures
	Wav	WAVE sounds to 16-bit PCM
	Entities	a map's entity text
	Normals	the vertex normal table Quake models index into

{:ok, files} = Cauldron3D.Formats.Files.open("/games/quake", within: "id1")
{:ok, %{bsp: bsp, entities: text}} =
  Cauldron3D.Formats.Bsp.parse(Cauldron3D.Formats.Files.read(files, "maps/e1m1.bsp"),
    hulls: [{{-16.0, -16.0, -24.0}, {16.0, 16.0, 32.0}}, {{-32.0, -32.0, -24.0}, {32.0, 32.0, 64.0}}],
    texture: &MyGame.texture/2
  )
Game conventions are options rather than built in: each game names its own hull sizes
and its own texture kinds (sky, liquid, hidden, masked), so the same reader serves Quake
and Half-Life.
Sources
The readers follow the file formats. The Normals table is the 162 directions the MDL
format indexes into; MIT-licensed readers such as three.js's MD2 loader carry the same
table.
License
MIT. No game data is included.


  

    Changelog

[0.2.0]
Added
	Files: a game's files from directories — pak0.pak… archives, .pk3 zips (nested
too) and loose files over several directories, later sources overriding earlier ones;
package/2 names the archive a file comes from.
	Bsp: BSP29, BSP2 and Half-Life's BSP30 maps into a Cauldron3D.Bsp, with game
conventions as options: Bsp.parse/2 takes :hulls and :texture. A BSP30 map's
Bsp.game is :half_life. Each model's bounds are spread by one unit on every side,
as Quake engines load them. A map's visibility rows are as long as its world's visible
leaves (model 0's visleafs), as Quake reads them, and the BSP keeps that count
(world_leaves).
	Mdl: Quake models.
	Studio: Half-Life studio models with posing and drawing.
	Spr: Quake's and Half-Life's sprites.
	Wad2 and Wad3: picture, texture and font collections; Wad2.pictures/2 takes
:raw.
	Tga and Bmp pictures.
	Wav: WAVE sounds, Wav.read/1 returning 16-bit PCM.
	Entities: a map's entity text.
	Normals: the vertex normal table Quake models index into.



  

    
Cauldron3D.Formats.Bmp 
    



      
Windows bitmap pictures, uncompressed 8-bit (with their palette) or 24- and 32-bit,
read into Cauldron3D.Textures: an 8-bit picture as an indexed texture with its own
palette, the others as RGBA.
{:ok, texture} = Cauldron3D.Formats.Bmp.parse(File.read!("gfx/env/desertup.bmp"))

      


      
        Summary


  
    Functions
  


    
      
        parse(data)

      


        The picture in data.



    





      


      
        Functions


        


  
    
      
    
    
      parse(data)



        
          
        

    

  


  

      

          @spec parse(binary()) :: {:ok, Cauldron3D.Texture.t()} | {:error, :not_a_bmp}


      


The picture in data.

  


        

      


  

    
Cauldron3D.Formats.Bsp 
    



      
A map file of the Quake family read into a Cauldron3D.Bsp, with its entity text: the
BSP29 and BSP2 layouts, and BSP30 with its textures' own palettes and lighting in
red, green and blue.
{:ok, %{bsp: bsp, entities: text}} =
  Cauldron3D.Formats.Bsp.parse(bytes,
    hulls: [{{-16.0, -16.0, -24.0}, {16.0, 16.0, 32.0}}],
    texture: &MyGame.texture/2
  )
Options
	:hulls — the boxes of hulls 1 and up, as {mins, maxs}, in the order the map
was compiled with; hull 0, the point hull, is built from the nodes. Default []
	:texture — fun(name, mips) returning the texture entry for Cauldron3D.Bsp's
textures (%{name:, kind:, mips:} and whatever else the game keeps), given the
lower-case name and the four mips; the mips are [] for a texture the map names but
does not hold, which the game finds elsewhere (a BSP30 map's WAD3 files, say).
Default: every texture :solid, a missing one a placeholder

A face has a lightmap only when its texture's kind is :solid. Each model's bounds are
the file's spread by one unit on every side, as Quake engines load them.

      


      
        Summary


  
    Functions
  


    
      
        miptex(data, palettes?)

      


        The name and four mips of a miptex record, as a map file or a WAD3 holds one; the mips
are [] when the record names a texture without its pixels. With palettes?, the
palette that follows the smallest mip is given to each.



    


    
      
        missing()

      


        A placeholder texture entry: a checked square of colours 15 and 0.



    


    
      
        parse(data, opts \\ [])

      


        The world and entity text of a map file's bytes.



    


    
      
        solid(name, mips)

      


        A texture entry of kind :solid, the default for :texture; a placeholder when mips is [].



    





      


      
        Functions


        


  
    
      
    
    
      miptex(data, palettes?)



        
          
        

    

  


  

      

          @spec miptex(binary(), boolean()) :: {String.t(), [Cauldron3D.Texture.t()]} | :error


      


The name and four mips of a miptex record, as a map file or a WAD3 holds one; the mips
are [] when the record names a texture without its pixels. With palettes?, the
palette that follows the smallest mip is given to each.

  



  
    
      
    
    
      missing()



        
          
        

    

  


  

      

          @spec missing() :: map()


      


A placeholder texture entry: a checked square of colours 15 and 0.

  



    

  
    
      
    
    
      parse(data, opts \\ [])



        
          
        

    

  


  

      

          @spec parse(binary(), keyword()) ::
  {:ok, %{bsp: Cauldron3D.Bsp.t(), entities: String.t()}} | {:error, :not_a_map}


      


The world and entity text of a map file's bytes.

  



  
    
      
    
    
      solid(name, mips)



        
          
        

    

  


  

      

          @spec solid(String.t(), [Cauldron3D.Texture.t()]) :: map()


      


A texture entry of kind :solid, the default for :texture; a placeholder when mips is [].

  


        

      


  

    
Cauldron3D.Formats.Bsp.Lumps 
    



      
The records of a Quake map's lumps, decoded, in the two layouts: :bsp29, the
original, and :bsp2, which widens indices and bounds for larger maps.

      


      
        Summary


  
    Functions
  


    
      
        clipnodes(data, atom)

      


        Clip nodes as {plane, front, back}, a negative child being contents.



    


    
      
        edges(data, atom)

      


        Edges as {from, to} vertex indices.



    


    
      
        faces(data, atom)

      


        Faces as maps of plane, side, edges, texinfo, light styles and lightmap offset.



    


    
      
        leaves(data, atom)

      


        Leaves as maps of contents, visibility offset, bounds and marked faces.



    


    
      
        marks(data, atom)

      


        The face index list leaves point into.



    


    
      
        models(data)

      


        Brush models as maps of bounds, origin, hull heads, visible leaf count and faces.



    


    
      
        nodes(data, atom)

      


        Nodes as maps of plane, children (a negative child is the leaf -child - 1), bounds and faces.



    


    
      
        planes(data)

      


        Planes as {normal, distance}.



    


    
      
        surfedges(data)

      


        Signed edge references: a negative one runs its edge backwards.



    


    
      
        texinfo(data)

      


        Texture axes as %{s: {axis, offset}, t: {axis, offset}, texture:, flags:}.



    


    
      
        vertices(data)

      


        Vertices as {x, y, z}.



    





      


      
        Functions


        


  
    
      
    
    
      clipnodes(data, atom)



        
          
        

    

  


  

      

          @spec clipnodes(binary(), :bsp29 | :bsp2) :: [tuple()]


      


Clip nodes as {plane, front, back}, a negative child being contents.

  



  
    
      
    
    
      edges(data, atom)



        
          
        

    

  


  

      

          @spec edges(binary(), :bsp29 | :bsp2) :: [tuple()]


      


Edges as {from, to} vertex indices.

  



  
    
      
    
    
      faces(data, atom)



        
          
        

    

  


  

      

          @spec faces(binary(), :bsp29 | :bsp2) :: [map()]


      


Faces as maps of plane, side, edges, texinfo, light styles and lightmap offset.

  



  
    
      
    
    
      leaves(data, atom)



        
          
        

    

  


  

      

          @spec leaves(binary(), :bsp29 | :bsp2) :: [map()]


      


Leaves as maps of contents, visibility offset, bounds and marked faces.

  



  
    
      
    
    
      marks(data, atom)



        
          
        

    

  


  

      

          @spec marks(binary(), :bsp29 | :bsp2) :: [non_neg_integer()]


      


The face index list leaves point into.

  



  
    
      
    
    
      models(data)



        
          
        

    

  


  

      

          @spec models(binary()) :: [map()]


      


Brush models as maps of bounds, origin, hull heads, visible leaf count and faces.

  



  
    
      
    
    
      nodes(data, atom)



        
          
        

    

  


  

      

          @spec nodes(binary(), :bsp29 | :bsp2) :: [map()]


      


Nodes as maps of plane, children (a negative child is the leaf -child - 1), bounds and faces.

  



  
    
      
    
    
      planes(data)



        
          
        

    

  


  

      

          @spec planes(binary()) :: [{tuple(), float()}]


      


Planes as {normal, distance}.

  



  
    
      
    
    
      surfedges(data)



        
          
        

    

  


  

      

          @spec surfedges(binary()) :: [integer()]


      


Signed edge references: a negative one runs its edge backwards.

  



  
    
      
    
    
      texinfo(data)



        
          
        

    

  


  

      

          @spec texinfo(binary()) :: [map()]


      


Texture axes as %{s: {axis, offset}, t: {axis, offset}, texture:, flags:}.

  



  
    
      
    
    
      vertices(data)



        
          
        

    

  


  

      

          @spec vertices(binary()) :: [tuple()]


      


Vertices as {x, y, z}.

  


        

      


  

    
Cauldron3D.Formats.Entities 
    



      
A map's entity text read into a list of string maps, one per { … } block, in order.
Cauldron3D.Formats.Entities.parse(~s|{ "classname" "worldspawn" }|)
#=> [%{"classname" => "worldspawn"}]

      


      
        Summary


  
    Functions
  


    
      
        blocks(text)

      


        The entities of text with the text of each block, braces included: [{block, keys}].



    


    
      
        number(text)

      


        A number value as a float, or nil.



    


    
      
        parse(text)

      


        The entities of text.



    


    
      
        vector(text)

      


        A vector value such as "64 -32 24" as {x, y, z} floats, or nil.



    





      


      
        Functions


        


  
    
      
    
    
      blocks(text)



        
          
        

    

  


  

      

          @spec blocks(String.t()) :: [{String.t(), %{required(String.t()) => String.t()}}]


      


The entities of text with the text of each block, braces included: [{block, keys}].

  



  
    
      
    
    
      number(text)



        
          
        

    

  


  

      

          @spec number(String.t() | nil) :: float() | nil


      


A number value as a float, or nil.

  



  
    
      
    
    
      parse(text)



        
          
        

    

  


  

      

          @spec parse(String.t()) :: [%{required(String.t()) => String.t()}]


      


The entities of text.

  



  
    
      
    
    
      vector(text)



        
          
        

    

  


  

      

          @spec vector(String.t() | nil) :: {float(), float(), float()} | nil


      


A vector value such as "64 -32 24" as {x, y, z} floats, or nil.

  


        

      


  

    
Cauldron3D.Formats.Files 
    



      
A game's files, gathered from one or more directories: the files loose in each, those in
its numbered pak0.pak, pak1.pak, … archives, and those in its .pk3 zip archives,
including .pk3 archives held inside them. Names are matched without regard to case.
{:ok, files} = Cauldron3D.Formats.Files.open("/games/quake", within: "id1")
Cauldron3D.Formats.Files.read(files, "maps/e1m1.bsp")

{:ok, files} = Cauldron3D.Formats.Files.open(["/games/half-life/valve", "/mods/freehl"])
Within a directory, .pak archives come first in number order, then .pk3 archives in
name order, then loose files; a later source overrides an earlier one, and a later
directory overrides an earlier directory.
Options
	:within — a subdirectory to use instead of a given directory that holds no
archives, as a game's data directory beneath its install ("id1", say)


      


      
        Summary


  
    Types
  


    
      
        entry()

      


    


    
      
        source()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        exists?(files, name)

      


        Whether file name is there.



    


    
      
        list(files, prefix \\ "")

      


        The names of the files, lower case, that begin with prefix, sorted.



    


    
      
        open(paths, opts \\ [])

      


        The files of the directory or directories paths.



    


    
      
        open!(paths, opts \\ [])

      


        As open/2, raising ArgumentError on failure.



    


    
      
        package(files, name)

      


        The package file name comes from: the archive's file name for a file in a .pak or
.pk3 (the outer archive for one inside another), or the directory's own name for a
loose file; nil when there is no such file.



    


    
      
        read(files, name)

      


        The file name's bytes, or nil when there is none.



    


    
      
        read!(files, name)

      


        As read/2, raising KeyError when the file is missing.



    





      


      
        Types


        


  
    
      
    
    
      entry()



        
          
        

    

  


  

      

          @type entry() ::
  {:pak, Path.t(), non_neg_integer(), non_neg_integer()}
  | {:zip, source(), charlist()}
  | {:loose, Path.t()}


      



  



  
    
      
    
    
      source()



        
          
        

    

  


  

      

          @type source() :: Path.t() | {:inner, binary()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron3D.Formats.Files{
  dirs: [Path.t()],
  entries: %{required(String.t()) => entry()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      exists?(files, name)



        
          
        

    

  


  

      

          @spec exists?(t(), String.t()) :: boolean()


      


Whether file name is there.

  



    

  
    
      
    
    
      list(files, prefix \\ "")



        
          
        

    

  


  

      

          @spec list(t(), String.t()) :: [String.t()]


      


The names of the files, lower case, that begin with prefix, sorted.

  



    

  
    
      
    
    
      open(paths, opts \\ [])



        
          
        

    

  


  

      

          @spec open(Path.t() | [Path.t()], keyword()) ::
  {:ok, t()} | {:error, :no_game_directory | :not_a_pak}


      


The files of the directory or directories paths.

  



    

  
    
      
    
    
      open!(paths, opts \\ [])



        
          
        

    

  


  

      

          @spec open!(Path.t() | [Path.t()], keyword()) :: t()


      


As open/2, raising ArgumentError on failure.

  



  
    
      
    
    
      package(files, name)



        
          
        

    

  


  

      

          @spec package(t(), String.t()) :: String.t() | nil


      


The package file name comes from: the archive's file name for a file in a .pak or
.pk3 (the outer archive for one inside another), or the directory's own name for a
loose file; nil when there is no such file.

  



  
    
      
    
    
      read(files, name)



        
          
        

    

  


  

      

          @spec read(t(), String.t()) :: binary() | nil


      


The file name's bytes, or nil when there is none.

  



  
    
      
    
    
      read!(files, name)



        
          
        

    

  


  

      

          @spec read!(t(), String.t()) :: binary()


      


As read/2, raising KeyError when the file is missing.

  


        

      


  

    
Cauldron3D.Formats.Mdl 
    



      
A Quake model, .mdl, read into a Cauldron3D.Mesh and what the game needs besides.
{:ok, model} = Cauldron3D.Formats.Mdl.parse(bytes)
model.mesh
Cauldron3D.Formats.Mdl.pose(model, frame, time)
frames is a tuple with one entry per frame number the game uses: {:single, pose}
or {:group, [{pose, until}]}, a group cycling through its poses, each shown until
until seconds into the cycle. flags are the model's effect flags (rocket trail,
grenade smoke, gib blood, rotation and so on), mins and maxs its box.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        parse(arg1)

      


        The model in data.



    


    
      
        pose(mdl, frame, time)

      


        The mesh pose for frame number frame at time seconds; an unknown frame is the first.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron3D.Formats.Mdl{
  flags: term(),
  frames: term(),
  maxs: term(),
  mesh: term(),
  mins: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      parse(arg1)



        
          
        

    

  


  

      

          @spec parse(binary()) :: {:ok, t()} | {:error, :not_a_model}


      


The model in data.

  



  
    
      
    
    
      pose(mdl, frame, time)



        
          
        

    

  


  

      

          @spec pose(t(), integer(), number()) :: non_neg_integer()


      


The mesh pose for frame number frame at time seconds; an unknown frame is the first.

  


        

      


  

    
Cauldron3D.Formats.Normals 
    



      
The 162 vertex normals Quake models index into, from id Software's anorms.h.
Cauldron3D.Formats.Normals.at(0)

      


      
        Summary


  
    Functions
  


    
      
        at(index)

      


        Normal number index; an index past the table is straight up.



    





      


      
        Functions


        


  
    
      
    
    
      at(index)



        
          
        

    

  


  

      

          @spec at(non_neg_integer()) :: {float(), float(), float()}


      


Normal number index; an index past the table is straight up.

  


        

      


  

    
Cauldron3D.Formats.Spr 
    



      
A sprite, .spr: flat pictures that face the viewer, Quake's (version 1) or
Half-Life's (version 2, with its own palette and a format for how it is drawn).
{:ok, sprite} = Cauldron3D.Formats.Spr.parse(bytes)
frames is a tuple of {:single, picture} or {:group, [{picture, until}]}, each
picture %{texture: Cauldron3D.Texture.t(), origin: {x, y}}, the origin being the
pixel that sits on the entity. Colour 255 is see-through.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        parse(arg1)

      


        The sprite in data.



    


    
      
        picture(spr, frame, time)

      


        The picture of frame number frame at time seconds.



    


    
      
        pictures(spr)

      


        Every frame's picture, groups opened up, in order.



    


    
      
        rgba(spr, texture, palette \\ nil)

      


        A frame's picture as an RGBA texture by the sprite's format: :normal and :additive
opaque, :alpha_test see-through at colour 255, :index_alpha the palette's last
colour with each pixel's index as its alpha.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron3D.Formats.Spr{
  format: term(),
  frames: term(),
  kind: term(),
  maxs: term(),
  mins: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      parse(arg1)



        
          
        

    

  


  

      

          @spec parse(binary()) :: {:ok, t()} | {:error, :not_a_sprite}


      


The sprite in data.

  



  
    
      
    
    
      picture(spr, frame, time)



        
          
        

    

  


  

      

          @spec picture(t(), integer(), number()) :: map()


      


The picture of frame number frame at time seconds.

  



  
    
      
    
    
      pictures(spr)



        
          
        

    

  


  

      

          @spec pictures(t()) :: [map()]


      


Every frame's picture, groups opened up, in order.

  



    

  
    
      
    
    
      rgba(spr, texture, palette \\ nil)



        
          
        

    

  


  

      

          @spec rgba(t(), Cauldron3D.Texture.t(), binary() | nil) :: Cauldron3D.Texture.t()


      


A frame's picture as an RGBA texture by the sprite's format: :normal and :additive
opaque, :alpha_test see-through at colour 255, :index_alpha the palette's last
colour with each pixel's index as its alpha.

  


        

      


  

    
Cauldron3D.Formats.Studio 
    



      
A studio model, .mdl version 10: bones, bone controllers, hitboxes, sequences with
their events, attachments, textures with their own palettes, skin families, and body
parts of skinned triangle meshes, with the compressed animation decoded on demand.
{:ok, studio} = Cauldron3D.Formats.Studio.parse(bytes)
studio = Cauldron3D.Formats.Studio.add_textures(studio, File.read!("scientistt.mdl"))
studio = Cauldron3D.Formats.Studio.add_group(studio, 1, File.read!("scientist01.mdl"))
locals = Cauldron3D.Formats.Studio.locals(studio, 3, 12.5)
transforms = Cauldron3D.Skeleton.pose(studio.parents, locals)
locals/4 gives each bone's position and rotation relative to its parent for a frame
of a sequence; Cauldron3D.Skeleton.pose/3 turns them into transforms, and
vertices/3 moves a body part's vertices by them.
A model whose textures are in a separate …t.mdl holds none until add_textures/2;
a sequence in group n above 0 has its animation in a …0n.mdl file that
add_group/3 supplies.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        add_group(studio, group, data)

      


        The model with the animation of sequence group group from its file data (…0n.mdl).



    


    
      
        add_textures(studio, data)

      


        The model with the textures and skins of its separate texture file data (…t.mdl).



    


    
      
        body_model(studio, part, body)

      


        The model index within body part part that body value body selects.



    


    
      
        locals(studio, index, frame, opts \\ [])

      


        Each bone's position and rotation relative to its parent for sequence index at
frame, a float counting frames from the sequence's start (seconds times its frame
rate). A looping sequence wraps every frames frames; one that does not loop holds
its last frame. Between two frames the rotations are slerped and the positions
mixed. A sequence index outside the model is sequence 0.



    


    
      
        missing_groups(studio)

      


        The groups above 0 whose animation add_group/3 has not yet supplied.



    


    
      
        parse(data)

      


        The model in data.



    


    
      
        polygons(studio, transforms, opts \\ [])

      


        The model's triangles as Cauldron3D.Polygons, posed by transforms (one per bone,
from Cauldron3D.Skeleton.pose/3, the entity's place and turn included).



    


    
      
        sequence(studio, name)

      


        The index of the sequence named name (without regard to case), or nil.



    


    
      
        vertices(studio, arg, transforms)

      


        The vertices of model model of body part part, each moved by its bone's transform.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron3D.Formats.Studio{
  animation: term(),
  attachments: term(),
  body_parts: term(),
  bones: term(),
  box_maxs: term(),
  box_mins: term(),
  controllers: term(),
  eye: term(),
  flags: term(),
  groups: term(),
  hitboxes: term(),
  maxs: term(),
  mins: term(),
  name: term(),
  parents: term(),
  sequences: term(),
  skins: term(),
  texture_flags: term(),
  textures: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      add_group(studio, group, data)



        
          
        

    

  


  

      

          @spec add_group(t(), pos_integer(), binary()) :: t()


      


The model with the animation of sequence group group from its file data (…0n.mdl).

  



  
    
      
    
    
      add_textures(studio, data)



        
          
        

    

  


  

      

          @spec add_textures(t(), binary()) :: t()


      


The model with the textures and skins of its separate texture file data (…t.mdl).

  



  
    
      
    
    
      body_model(studio, part, body)



        
          
        

    

  


  

      

          @spec body_model(t(), non_neg_integer(), non_neg_integer()) :: non_neg_integer()


      


The model index within body part part that body value body selects.

  



    

  
    
      
    
    
      locals(studio, index, frame, opts \\ [])



        
          
        

    

  


  

      

          @spec locals(t(), integer(), number(), keyword()) :: [
  {Cauldron3D.Vec.t(), Cauldron3D.Quat.t()}
]


      


Each bone's position and rotation relative to its parent for sequence index at
frame, a float counting frames from the sequence's start (seconds times its frame
rate). A looping sequence wraps every frames frames; one that does not loop holds
its last frame. Between two frames the rotations are slerped and the positions
mixed. A sequence index outside the model is sequence 0.
Options
	:bonecontrols — the five bone controller values in the controllers' own units
(degrees for a turning controller), the fifth the mouth; each is held inside its
controller's range unless the controller wraps (type bit 0x8000), and a turning
controller's value (types 0x08 to 0x20) is taken as degrees
	:controllers — up to four settings 0 to 255 instead, each standing for
start + n / 255 * (end - start), and :mouth the fifth likewise
	:subblend — {first, second}, each -1.0 to 1.0, choosing among a sequence's
blends along its first and second blend axes, default {0.0, 0.0}
	:blend — 0 to 255 instead of :subblend's first value, standing for
n / 255 * 2 - 1
	:base — {sequence, frame, last}: bones before bone last take sequence
sequence at frame instead


  



  
    
      
    
    
      missing_groups(studio)



        
          
        

    

  


  

      

          @spec missing_groups(t()) :: [pos_integer()]


      


The groups above 0 whose animation add_group/3 has not yet supplied.

  



  
    
      
    
    
      parse(data)



        
          
        

    

  


  

      

          @spec parse(binary()) :: {:ok, t()} | {:error, :not_a_studio_model}


      


The model in data.

  



    

  
    
      
    
    
      polygons(studio, transforms, opts \\ [])



        
          
        

    

  


  

      

          @spec polygons(t(), tuple(), keyword()) :: [Cauldron3D.Polygon.t()]


      


The model's triangles as Cauldron3D.Polygons, posed by transforms (one per bone,
from Cauldron3D.Skeleton.pose/3, the entity's place and turn included).
Each body part draws the model its geomset value names, counting from 1, or its first
model when the value is 0 or missing. A mesh draws the texture its skin reference
names in skin family :skin, or in family 0 when the model has no such family; a mesh
whose reference is beyond the model's references is not drawn.
Each corner is lit by its normal, turned by its vertex's bone: ambient + diffuse * (normal · direction / 2 + 1 / 2) a channel, or ambient + diffuse * (normal · direction) without half-Lambert; with :ldr each channel is then held at 1.5 or
below, cut down to steps of 1/32 (red and blue) or 1/64 (green) and multiplied by
0.75. The light times :colour's red, green and blue, and :colour's alpha, are the
corner's tint.
A texture flagged masked (0x40) is see-through at colour 255, and one flagged masked
or alpha-solid (0x800) and not fullbright (0x04) is cut out where its alpha is
below half. A texture flagged chrome (0x02) takes its place on the texture from the
normal and the eye: for each vertex, with toward the direction from :eye to the
vertex's bone, up the normalised toward × :view_right and right the normalised
up × toward, both turned back into the bone's own space, the place is
((normal · right + 1) / 2, (normal · up + 1) / 2) of the texture's size.
Options
	:geomsets — a map from body part to its geomset value, default %{}
	:skin — the skin family, default 0
	:light — %{ambient: {r, g, b}, diffuse: {r, g, b}, direction: vec} (1.0 a
texture's own colours, direction in the world, of length one), or one number
for an even light (1.0 the texture's own colours); default 1.0
	:halflambert — default true
	:ldr — default false
	:colour — {r, g, b, a}, default {1.0, 1.0, 1.0, 1.0}
	:fatness — moves each corner this far along its turned normal, default 0.0
	:scale — the entity's scale the transforms carry, default 1.0
	:eye, :view_right — where the view is and its right, for chrome textures
	:shell — paints every mesh with another texture instead, unlit:
%{texture:, colour: {r, g, b, a}, axes: {forward, left, up}, time:, bulge:, scroll:}; each corner is moved along its turned normal by sin(s * width + time * speed) * height (bulge {width, height, speed}, s its texture place over
the texture's width), takes its place on the shell texture from the eye's
reflection in it (s = 1/2 + r_left / 2, t = 1/2 - r_up / 2, r the
reflection of the direction to :eye in the normal, along the entity's axes)
moved by scroll {ds, dt} times time, and is tinted by the colour
	:blend, :depth, :cull — as Cauldron3D.Polygon's, for every triangle


  



  
    
      
    
    
      sequence(studio, name)



        
          
        

    

  


  

      

          @spec sequence(t(), String.t()) :: non_neg_integer() | nil


      


The index of the sequence named name (without regard to case), or nil.

  



  
    
      
    
    
      vertices(studio, arg, transforms)



        
          
        

    

  


  

      

          @spec vertices(t(), {non_neg_integer(), non_neg_integer()}, tuple()) :: tuple()


      


The vertices of model model of body part part, each moved by its bone's transform.

  


        

      


  

    
Cauldron3D.Formats.Tga 
    



      
Truevision TGA pictures read into RGBA Cauldron3D.Textures: colour-mapped,
true-colour (24 or 32 bits) and greyscale, plain or run-length encoded, stored either
way up.
{:ok, texture} = Cauldron3D.Formats.Tga.parse(File.read!("gfx/env/desertup.tga"))

      


      
        Summary


  
    Functions
  


    
      
        parse(arg1)

      


        The picture in data.



    





      


      
        Functions


        


  
    
      
    
    
      parse(arg1)



        
          
        

    

  


  

      

          @spec parse(binary()) :: {:ok, Cauldron3D.Texture.t()} | {:error, :not_a_tga}


      


The picture in data.

  


        

      


  

    
Cauldron3D.Formats.Wad2 
    



      
WAD2 picture collections and loose .lmp pictures, read into Cauldron3D.Textures
of palette indices.
Cauldron3D.Formats.Wad2.pictures(File.read!("gfx.wad"), raw: %{"conchars" => {128, 128}})["num_0"]
A picture lump holds its width and height before its pixels; :raw names lumps that
are bare pixels and gives their {width, height}.

      


      
        Summary


  
    Functions
  


    
      
        lmp(arg1)

      


        A loose .lmp picture: width, height and its pixels; nil when it is not one.



    


    
      
        pictures(data, opts \\ [])

      


        Every picture in a WAD2, by lower-case name.



    





      


      
        Functions


        


  
    
      
    
    
      lmp(arg1)



        
          
        

    

  


  

      

          @spec lmp(binary() | nil) :: Cauldron3D.Texture.t() | nil


      


A loose .lmp picture: width, height and its pixels; nil when it is not one.

  



    

  
    
      
    
    
      pictures(data, opts \\ [])



        
          
        

    

  


  

      

          @spec pictures(binary() | nil, keyword()) :: %{
  required(String.t()) => Cauldron3D.Texture.t()
}


      


Every picture in a WAD2, by lower-case name.

  


        

      


  

    
Cauldron3D.Formats.Wad3 
    



      
WAD3 collections: wall textures with their mips and their own palettes, and pictures
with their own palettes.
textures = Cauldron3D.Formats.Wad3.textures(File.read!("halflife.wad"))
textures["c1a0_labflrd"]
#=> [%Cauldron3D.Texture{palette: <<...>>}, ...]

Cauldron3D.Formats.Wad3.pictures(File.read!("gfx.wad"))["crosshairs"]
Names are lower case. In a texture whose name begins {, colour 255 is see-through.

      


      
        Summary


  
    Functions
  


    
      
        font(arg1)

      


        A font lump: %{texture:, height:, glyphs:}, texture the 256-pixel-wide sheet of
characters with its palette (colour 255 see-through), height a character's height in
pixels, and glyphs a tuple of 256 {x, y, width} places on the sheet. nil when it
is not one.



    


    
      
        fonts(data)

      


        Every font in the collection, by name, as font/1 reads it.



    


    
      
        lumps(data)

      


        The lumps of a WAD3 as {type, name, bytes}.



    


    
      
        picture(arg1)

      


        A picture with its palette: width, height, pixels, then 256 colours; nil when it is not one.



    


    
      
        pictures(data)

      


        Every picture in the collection, by name.



    


    
      
        textures(data)

      


        Every texture in the collection: its four mips, by name.



    





      


      
        Functions


        


  
    
      
    
    
      font(arg1)



        
          
        

    

  


  

      

          @spec font(binary()) :: map() | nil


      


A font lump: %{texture:, height:, glyphs:}, texture the 256-pixel-wide sheet of
characters with its palette (colour 255 see-through), height a character's height in
pixels, and glyphs a tuple of 256 {x, y, width} places on the sheet. nil when it
is not one.

  



  
    
      
    
    
      fonts(data)



        
          
        

    

  


  

      

          @spec fonts(binary() | nil) :: %{required(String.t()) => map()}


      


Every font in the collection, by name, as font/1 reads it.

  



  
    
      
    
    
      lumps(data)



        
          
        

    

  


  

      

          @spec lumps(binary() | nil) :: [{byte(), String.t(), binary()}]


      


The lumps of a WAD3 as {type, name, bytes}.

  



  
    
      
    
    
      picture(arg1)



        
          
        

    

  


  

      

          @spec picture(binary()) :: Cauldron3D.Texture.t() | nil


      


A picture with its palette: width, height, pixels, then 256 colours; nil when it is not one.

  



  
    
      
    
    
      pictures(data)



        
          
        

    

  


  

      

          @spec pictures(binary() | nil) :: %{required(String.t()) => Cauldron3D.Texture.t()}


      


Every picture in the collection, by name.

  



  
    
      
    
    
      textures(data)



        
          
        

    

  


  

      

          @spec textures(binary() | nil) :: %{required(String.t()) => [Cauldron3D.Texture.t()]}


      


Every texture in the collection: its four mips, by name.

  


        

      


  

    
Cauldron3D.Formats.Wav 
    



      
RIFF WAVE sounds of 8- or 16-bit mono PCM, read to 16-bit PCM.
{:ok, %{rate: rate, pcm: pcm, loop: loop}} = Cauldron3D.Formats.Wav.read(bytes)
A file with a cue point loops from it; loop says where, in seconds.

      


      
        Summary


  
    Functions
  


    
      
        read(arg1)

      


        The sound's rate, 16-bit PCM and loop start in seconds (nil for a sound that plays once).



    





      


      
        Functions


        


  
    
      
    
    
      read(arg1)



        
          
        

    

  


  

      

          @spec read(binary() | nil) ::
  {:ok, %{rate: pos_integer(), pcm: binary(), loop: float() | nil}} | :error


      


The sound's rate, 16-bit PCM and loop start in seconds (nil for a sound that plays once).
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