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    Cauldron2D.Drafter

This package puts a cauldron_2d game in a terminal,
through drafter. It also serves the game over ssh. It gives
you two things:
	A ready-made client. Cauldron2D.Drafter.Client is a whole drafter application. It
runs any Cauldron2D.Client.Game module through a title, a lobby, settings, the world,
a summary and a guide.
	Parts for your own application. Use these when your game has a different shape.	Cauldron2D.Drafter.Surface is the cauldron_surface widget. It draws a viewport onto
a grid and its movers. It uses pixels where the terminal has them and glyphs elsewhere.
	Cauldron2D.Drafter.Sprites sends an atlas to a kitty terminal once, so later frames
only place the sprites.
	Cauldron2D.Drafter.Chat keeps rooms of messages and sends each to its members.



The same Cauldron2D.Client.Game module also runs in a browser through
cauldron_2d_net and in a window through
cauldron_2d_wx.
Installation
def deps do
  [
    {:cauldron_2d_drafter, "~> 0.3"},
    {:tuning_fork_speaker, "~> 0.1"}
  ]
end
This brings in cauldron_2d, drafter ~> 0.5 and the gamepad package for game
controllers. Add tuning_fork_speaker to hear sound on this machine. Add
cauldron_gpu as well if your game draws on the
graphics card. It is an optional dependency here.
Running a game in the terminal
Write a client module for your game. This one shows the Walk.Game from the
cauldron_2d README. It builds a two-tile atlas in code, lists one world of the player's
own, and starts straight in it:
defmodule Walk.Client do
  @behaviour Cauldron2D.Client.Game

  alias Cauldron2D.Atlas
  alias FrenchCurve.Raster

  @impl true
  def title, do: %{name: "Walk", tagline: "left and right"}

  @impl true
  def atlas do
    Atlas.new(:walk, tile: 8)
    |> Atlas.put(:floor, Raster.new(8, 8, background: {40, 44, 60, 255}), glyph: ". ", color: {90, 96, 120})
    |> Atlas.put(:walker, Raster.new(8, 8, background: {240, 200, 80, 255}), glyph: "@ ", color: {240, 200, 80})
    |> Atlas.install()
  end

  @impl true
  def actions, do: [:left, :right]

  @impl true
  def keymaps, do: [arrows: %{left: [:left], right: [:right]}]

  @impl true
  def toggles, do: []

  @impl true
  def worlds(_props),
    do: [%{id: :field, name: "A field of your own", world: {Walk.Game, [hz: 30]}}]

  @impl true
  def scene(%{me: me, width: width}) do
    %{
      focus: {width / 2, 0.5},
      bounds: {width, 1},
      cell: fn _tile -> {:floor, [], nil} end,
      movers: [{:walker, {me.x, 0.0}}]
    }
  end

  @impl true
  def hud(%{me: me}), do: [["x ", {Float.to_string(Float.round(me.x, 1)), {240, 200, 80}}]]

  @impl true
  def listener(%{me: me}), do: {me.x, 0.0}

  @impl true
  def sounds, do: fn _event -> nil end

  @impl true
  def music, do: []

  @impl true
  def cue(_view, _screen), do: nil

  @impl true
  def start, do: {:play, :first}
end
Then load and register the surface widget, and run the client with your module in its
props. A mix task is a good place for this:
Code.ensure_loaded!(Cauldron2D.Drafter.Surface)
Drafter.Widget.Registry.register(Cauldron2D.Drafter.Surface)

Drafter.run(Cauldron2D.Drafter.Client, props: %{game: Walk.Client, username: "alice"})
Register the widget only after loading the module. Registration reads the module's
component_tag/0. An unloaded module registers nothing, and its tag then draws an empty
pane. The same holds for Drafter.run/2's :widget_libraries option.
The examples in the repository's examples directory each have a mix task written this
way: mix cistern, mix beast, mix town, mix parade.
The ready-made client
The client holds the player's Cauldron2D.Input, their Cauldron2D.Audio and their
connection to the Cauldron2D.World. The game supplies every name and element the
screens show. The client supplies the flow between screens and the keys that drive it.
	Flow. The game's start/0, or the :start mount prop, chooses where the client
starts. :lobby shows the title, then the lobby. {:lobby, title: false} starts at the
lobby. {:play, id} goes straight into a world. A function of the client's state runs
a flow of the game's own, using enter/3, to_lobby/1, to_title/1 and to_guide/1.
	Lobby. It lists the worlds from the game's worlds/1 with their players, and
redraws as players come and go. It offers teams where a world has them, and a chat
unless the game's chat?/0 returns false.
	Keys. Esc goes back, q leaves the world for the lobby, ? shows the key hints and ^Q
quits. =, - and 0 zoom. v cycles the projections the game's look/0 lists:
top-down, oblique, isometric, mode 7 and first person. [ and ] turn the view. The
game can replace or drop any of these with client_keys/0. Cauldron2D.Drafter.Client
documents every key.
	Controllers. Each connected controller plays one player. The d-pad and left stick
hold the game's directions. In a game's menu, the d-pad arrives as arrow keys, A as
Enter, and B and Start as Esc, each sent as {:key, key, [:pad]}.
	Guide. A game with guide/0 gets a guide screen on h from the title and lobby.
	Settings. The player sets the control preset and bindings, pointer steering,
effects and music levels, the display and the frame rate. The client saves them under
$XDG_CONFIG_HOME/<game>/<player>.settings, and in the player's account when there is
one.
	Sound. Pass mute: true in the props, set config :cauldron_2d_drafter, mute: true,
or set CAULDRON_MUTE=1 to play no sound.

A game with screens of its own can run the client inside its own Drafter.App. Start it
with start: {:lobby, title: false} and hand it events through handle_event/2,
handle_event/3, on_message/2 and on_ready/1. The Embedding section of
Cauldron2D.Drafter.Client lists the use Drafter.App options your app needs.
Serving over ssh and telnet
Cauldron2D.Drafter.Server.start/1 serves the game over ssh. It registers the surface
widget, keeps player accounts, gives each account a sound port, starts the game's web
endpoint if you give one, and announces the server on the local network:
{:ok, server} =
  Cauldron2D.Drafter.Server.start(
    game: Walk.Client,
    port: 2222,
    web: {:my_game, MyGame.Web.Endpoint, 2280}
  )

Cauldron2D.Drafter.Server.stop(server)
New players register by logging in as new@host. Each player's sound goes as raw PCM
through an ssh -R <port>:127.0.0.1:4713 tunnel to a player program on their machine.
Register the worlds with Cauldron2D.Worlds before or after the server starts.
To serve without accounts, call drafter's server directly. This serves the client over
telnet. Pass mute: true, because a telnet session has no sound tunnel:
Code.ensure_loaded!(Cauldron2D.Drafter.Surface)
Drafter.Widget.Registry.register(Cauldron2D.Drafter.Surface)

Drafter.Server.start_telnet(Cauldron2D.Drafter.Client,
  port: 2323,
  mount_props: %{game: Walk.Client, mute: true}
)
Drafter.Server.start_ssh/2 takes the same mount_props. See drafter's remote TUI guide
for its other options.
The surface widget
{:cauldron_surface,
 [
   id: :map,
   atlas: :my_game,
   focus: {x, y},
   cell: &MyGame.cell/1,
   movers: [{:ball, {7.42, 3.15}}],
   labels: [{"alice", {7.0, 2.0}, {255, 255, 0}}],
   flex: 1
 ]}
An art with frames is drawn at the frame showing on the clock. A label is text in
Linocut.Font over the world, or characters over the glyphs in text mode. The widget also
takes :zoom, :mode, :projection, :layers, :volumes, :picture and more.
Cauldron2D.Drafter.Surface documents each option.
The widget draws the same view two ways:
	Pixels. image/3 composites the viewport and hands drafter one image as a kitty,
iTerm2 or sixel escape sequence. render/2 paints blank cells under it.
	Text. render/2 draws two-cell glyphs in truecolour, from the same cells. Set
:mode to :braille, :half, :quad, :sextant or :octant to draw block or braille
characters instead.

Kitty transmits are zlib-compressed. Pass compress: false for a terminal whose kitty
support is partial.
On a kitty terminal whose cell size the session knows, the grid is one stored image. It
is sent again only when its tiles change. Each mover is a placement of a sprite that
Cauldron2D.Drafter.Sprites.transmit/2 stored once, at a sub-cell pixel offset.
Elsewhere, the movers are composited into one image per frame.
The picture
A scene with a :picture function draws its own frame. On a terminal that keeps images
(kitty, Ghostty, WezTerm, iTerm2), Cauldron2D.Drafter.Client.Picture decides what size
to draw it at and how to send it. Give the options as a list or a comma-separated
string:
	native draws the frame at the game's own size times the largest whole number that
fits, and the terminal scales it to the pane. The game gives its size as the scene's or
the look's :native.
	native:N draws it at the game's own size times N.
	size:WxH sets the game's own size, over what the game declares.
	png sends each frame as a PNG. A frame with at most 256 colours goes as a palette PNG.
It takes more CPU to encode, so use it over ssh rather than locally.
	swap stores each frame before letting the last one go, so the pane never blanks.
	gpu and window draw on the graphics card. See below.
	none turns all of these off.

Without native, the frame is drawn at the pane's cells times the surface's density.
The client reads the options from the first of these that is set:
	the :picture mount prop
	config :cauldron_2d_drafter, picture: "native:2,swap"
	the CAULDRON_PICTURE environment variable
	the :picture key of the game's look/0
	Cauldron2D.Drafter.Client.Picture.default/0, which is native:2,swap

The cost of a frame grows with its pixel count. Give a game whose frames are expensive to
draw a default of native:1 in its look/0. Plain native on a large window can ask for
many times the game's own size.
A mix task can take a --picture flag and pass it through
Cauldron2D.Drafter.Client.Picture.parse/1.
The graphics card
A scene can describe itself for the graphics card with a :gpu function as well as its
:picture (see Cauldron2D.Client.Game and
cauldron_gpu). Such a game is drawn on the card by
default. You do not need a flag.
	When there is a card, the client draws the picture offscreen at the pane's pixels and
shows it in the pane. This works on every terminal that shows pictures.
	When there is no card, or the renderer cannot open, the client draws the game's own
:picture. Nothing changes for the player.
	A game that never gives a :gpu never starts a renderer.

Each player can change this in the settings screen's Drawing row, and a game can offer it
in its own menus. The setting is saved with the player's other settings. It has four
values: automatic (the default), software only, the card in the terminal, and the card in
a window of its own. In a window, keys pressed in the window reach the client as terminal
keys, with key releases, and the pane stays empty while the window is open.
A run can override the setting with the picture options software, gpu or window:
mix my_game --picture native:2,swap,window
CAULDRON_PICTURE=software mix my_game
A 2D game whose picture is a Cauldron2D.DrawList can give the same draw list to the
card with Cauldron2D.Drafter.Client.Sprites. It turns the items into
CauldronGPU.Sprites for a CauldronGPU.SpriteLayer and uploads each picture the first
time it is drawn. Sprites land on the same pixels as the software picture. NidhOX
(Nidhox.Gpu) draws this way.
def scene(view) do
  %{
    picture: fn size, _aspect -> MyGame.picture(view, size) end,
    gpu: fn target, cache, size, _aspect -> MyGame.Gpu.draw(view, target, cache, size) end
  }
end

def draw(view, target, cache, {width, height}) do
  cache = cache || Sprites.new()
  {sprites, cache} = Sprites.sprites(cache, target, view.items, &{&1, MyGame.raster(&1)})
  layer = %CauldronGPU.SpriteLayer{clear: {0.0, 0.0, 0.0, 1.0}, view: {0, 0, 320, 200}, sprites: sprites}
  {[{:layers, [layer]}], cache}
end
The renderer runs in its own OS process. Cauldron2D.Drafter.Client.Stage starts it
through CauldronGPU.Host and restarts it with its scene if it crashes. If you asked for
the card by name and it cannot be used, or the window is closed, the client draws the
game's own picture and shows a short note saying why.
The setup page
Cauldron2D.Drafter.Launcher is a page shown before a game starts. The player sets the
things a game needs before it can run: where its data is, the skill, how it is drawn.
Play saves the choices, and later runs start straight away.
fields = [
  %{key: :dir, label: "Game folder", kind: {:path, &MyGame.Assets.check/1},
    discover: &MyGame.Assets.discover/0, hint: "the folder holding the game's files"},
  %{key: :skill, label: "Skill", kind: {:choice, [{1, "easy"}, {2, "normal"}]}, default: 2},
  Cauldron2D.Drafter.Launcher.drawing_field()
]

case Cauldron2D.Drafter.Launcher.choose(MyGame.Client, fields, overrides: flags, player: name) do
  {:ok, values} -> start_the_game(values)
  :quit -> :ok
end
	The page opens on the first run, when a saved path no longer passes its check, or when
you pass launcher: true (a game's --launcher flag).
	A path field's :discover function looks in the usual places when nothing is saved.
Launcher.steam_folders/1 lists where Steam keeps a game on macOS (also in CrossOver),
Linux and Windows.
	Values given as :overrides (from flags) win for that run and are not saved.
	The choices are saved in $XDG_CONFIG_HOME/<game>/launcher.config. The Drawing field
is also written into the player's settings, so the page and the game's options change
the same setting.

On the page, ↑ and ↓ move, ← and → change a choice, Enter edits a path or presses a
button, and Escape quits.
Tools
mix cauldron.input measures drafter's input path from a DRAFTER_TRACE log. With
CAULDRON_TRACE set, the client writes its keys, mouse events, input and frames to a
trace that mix cauldron.report reads.
License
MIT


  

    Changelog

[0.3.0]
Added
	The asks {:options, changes}, {:clipboard, text}, {:return, props} and
{:on_return, props} (Cauldron2D.Client.Game): a world entered with {:enter, props} can send the player back to the world they came from with props for that
join, or name the props to join with should it go down.
	Each player's input carries the device they last used (:device) and their key
bindings (:keys).
	Cauldron2D.Drafter.Client.Sprites draws Cauldron2D.DrawList items on the graphics
card as CauldronGPU sprites, uploading each picture once, and keeps canvases by name.

Changed
	A world entered with {:enter, props} that cannot be joined sends the player back to
the world they came from, with refused: true among that join's props.

[0.2.6]
Changed
	A world the client starts for a game (an entry's world: {module, opts}) is started
unlinked and linked once it runs; one that cannot start, such as a follower whose host
cannot be reached, is a "could not join" note instead of a crash.

Removed
	The client no longer passes frames through a game's received/3.

[0.2.5]
Added
	The client passes each frame's
view and events through the game's received/3
(Cauldron2D.Client.Game) and keeps what it returns for the next frame, from a
world's first frame on.

[0.2.2]
Added
	Cauldron2D.Drafter.Client.Picture: how a game's picture reaches a terminal that
keeps images (native, native:N, size:WxH, png, swap, none), read from the
client's :picture mount prop, the application env config :cauldron_2d_drafter, picture:, the CAULDRON_PICTURE environment variable or the game's look, with
parse/1 for a mix task's --picture. Default native:2,swap.
	A look's :native and :picture keys: a picture's own size, and the game's default
picture options.
	The client's :mute mount prop, config :cauldron_2d_drafter, mute: true and
CAULDRON_MUTE=1: no sound, whatever sink the game or session would have had.

Breaking changes
	A scene's :native_scale, :picture_format and :swap keys are no longer read; the
client's picture options decide them. A scene's :native still declares the
picture's own size.

[0.2.0]
Breaking changes
	The :start mount prop names a flow, not a first screen. :lobby now opens on the
title, then the lobby; pass {:lobby, title: false} for the lobby first (what
start: :lobby did before, and what an embedding game passes). :title is read as
:lobby.
	A game embedding the client under its own Drafter.App must add controller: true
and mouse_hover: true to its use Drafter.App line.
	The client binds keys of its own by default: v cycles the projection, [/] turn,
'/; tilt or pitch, and the controller's Start and bumpers. A game using any of
them for its own actions rebinds or drops them through client_keys/0 and
client_pad/0.
	arenas/1 in Cauldron2D.Drafter.Client is now worlds/1, calling the game's
worlds/1.
	next_arena/1 in Cauldron2D.Drafter.Client is now next_world/1, reading :next_world
and :same_world from the outcome.
	The screen a world is played on is :play (was :arena), and the geometry event is
:play_geometry (was :arena_geometry). The client's state holds the joined world as
:joined (was :arena) and the summary's as :summary_world (was :summary_arena).
Chat inside a world arrives as {:chat, {:world, id}, message}.
	arena/1 in Cauldron2D.Drafter.Client.Screens is now play/1, and arena_at/3 is now
world_at/3.

Added
	Three options for a surface's :picture on a kitty terminal, each independent and
off by default: :native {width, height} asks the picture at its own size times a
whole number (:native_scale, :fit or a number) for the terminal to scale to the
pane; picture_format: :png sends it as a PNG; swap: true replaces it without a
blank pane between frames. A game's scene gives them by the same names.
	Cauldron2D.Drafter.Server.start/1 takes port: 0 for any free port, and returns the
port it serves on as :port.
	A world can ask the client to open the game's menu with an argument ({:menu, arg}),
which a game answers with open_menu/2; one without it gets open_menu/1.
	Game controllers are tracked by name (Cauldron2D.Drafter.Client.Controllers): each
plays a player of the client — the player itself, then its seats — by the settings'
pads (a controller's name to a player number or :none), else the lowest free one
in the order they connected; a controller with no player is ignored during play. A
disconnect frees its player. The settings' controllers list the connected ones for
the game's menus, and any controller works the game's menu while it is open.
	A game's ask/1 can ask {:enter, props}: the client leaves its world, merges
props into its mount props and joins the first world worlds/1 then lists. When
that world goes down, the client takes its earlier props back and joins the first of
their worlds again.
	local_seats/1 is given the client's props with :settings, and the seats take new
keymaps when the game's menu changes the settings.
	The client acts on the game's ask/1: :menu opens the game's menu as the menu
key does, :quit ends the client.
	A local seat joins with the prop :seat_of, the player's own username.
	Local seats: a game's local_seats/1 keymaps each play a further player in the
same world from the same terminal, joined as "<username> 2" and on without frames;
keys reach every seat and count where they are mapped, and controllers go to the
seats, the player's own first, in the order they first report
(Cauldron2D.Drafter.Client.Seats).
	The client starts its audio with the game's audio/0 settings (:voices,
:earshot).
	The terminal client opens a game's own menu on its menu key (unbound until the game binds it): the player's held actions are let go, a world of their own is paused, and keys, mouse buttons, the wheel and the controller's d-pad, A, B and Start go to the game's menu_event/3; settings it changes are saved and take effect at once, and the scene is drawn again ten times a second for the menu's animations (:menu_frame on the look). Settings keep the game's own :options, which reach scene/2 on the look and the world with every input, with the menu's requests.
	A game that binds the wheel gets it during play instead of the zoom, and a right stick
the game's padmap binds holds the game's actions instead of nudging the aim. A notch
of the wheel can be bound in the settings.
	Saved settings naming a preset the game no longer has start from the game's first
preset, and the saved bindings go with the old preset.
	Cauldron2D.Drafter.Surface takes :picture — fn {width, height}, aspect -> raster end — and draws the game's own picture through the same pixel protocols and block
glyphs as the atlas projections. The client passes a scene's :picture through.
	Five projections on Cauldron2D.Drafter.Surface through :projection — :top,
:oblique, :iso, :mode7, :first_person — with :facing, :facings (a number,
or a map per projection), :tilt, :heading, :pitch, :eye and :density (a
number, or a map per projection). Surface.projections/0.
	Surface :mode takes the block-character glyph sets :half, :quad, :sextant
and :octant beside :braille; every projection draws in them, and the plain glyph
mode draws the isometric and oblique views.
	Surface options :volumes and :layers (Cauldron2D.Parallax layers, top-down);
movers may be {art, {x, y}, heading} and are posed by their heading.
	Surface.world_at/3 and cell_at/3 map between a pane cell and a world point in
every projection and drawing mode; picture/2, drawn_mode/1, fitted/1,
fitting_zoom/2, image_active?/1, and zoom_levels/3 for a projection.
	The isometric and oblique panes are stored once and shown through a moving source
rectangle on a terminal with kitty placements; what moves is sent as patches
(Cauldron2D.Drafter.Surface.Patch.plan/4).
	Cauldron2D.Drafter.Client flows: enter/3, to_lobby/1, to_title/1, to_guide/1
and home/1 for a game's own start/0 function.
	Controllers: {:controller, event} goes through the game's padmap/1 into the input
sent to the world. The right stick nudges the aim or looks around, the triggers tilt
or pitch, the d-pad and A choose and join in the lobby. A stick bound to :aim
aims eight tiles from the focus and follows the focus while held.
	View keys and look: client_keys/0 gains projection, turn_left, turn_right,
tilt_up, tilt_down, and the unbound display, glyphs and mouse_look; the
game's look/0 sets the view a world opens in and scene/2 is called when defined.
A note under the world names the projection, its facing, tilt or heading and pitch,
and how it is drawn.
	A drag turns and pitches the first-person and mode 7 eye, and turns an isometric view
of more than four facings; a click still reaches the game. turns_with_pointer?/1.
	Cauldron2D.Drafter.Client.steered/2: direction actions turned with the isometric or
oblique facing; in first person and mode 7 the input carries the eye's :heading.
	Cauldron2D.Drafter.Client.scene/1, look/1 and eye_height/2; a scene's :eye,
a height in tiles or an art, sets how high the first-person camera sits.
	Cauldron2D.Drafter.Client.Settings display choices :half, :quad, :sextant and
:octant; frame_rate/3 takes whether the terminal places images.

Changed
	gamepad is a dependency, so the client's game controllers work in every game without
the game listing it; a game that listed it only for the client can drop it.
	The client asks its world for frames at the rate it draws (20 a second over ssh, 30
locally, or the frame rate chosen in settings) instead of every tick, so the world
builds and sends no views that would not be drawn.
	Cauldron2D.Drafter.Server.stop/2 takes a notice shown to each player it
disconnects, whose terminal is restored. It returns once the port is closed, and
disconnects the players and stops the accounts afterwards from a process of its
own, so it can be called from a world those players' games call as they leave.
	A session served over ssh draws at 20 frames a second when its frame rate is
:auto; local sessions keep 30.
	Cauldron2D.Drafter.Server gives each connection a 64 KiB send buffer (:send_buffer),
so a session drawing faster than its connection carries skips frames instead of
falling seconds behind, and players 10 minutes to log in (:login_timeout), ssh's
host key question included, where they had two.
	A client whose name is already playing in a world joins it as "<name> (2)", up to
"<name> (9)", instead of taking the other's player.
	Cauldron2D.Drafter.Surface.world_at/3 on a :picture surface gives the point of the
picture under the pointer as fractions of its width and height, and games playing a
picture receive it as their input's aim. A scene with a :frame (the shape its
screen is shown at) gets the point of that frame as Cauldron2D.Fit.letterbox/3 places
it, and nil on the bars around it. With the terminal reporting the pointer in pixels
(drafter's pixel_mouse), a picture game's pointer is that pixel, not its cell.
	:auto frame rate is 12 on inline images (iTerm2's own, sixel), 20 on kitty without
placements, 30 otherwise (was 15 and 30).
	Surface.protocol/1 takes a forced mode, then Cauldron2D.Renderer.resolved/1, then
Drafter.Widget.Chart.Pixel.terminal/0. Whether a terminal places stored images is
FrenchCurve.Capability.placements?/1 of the session's environment, which is false
for every iTerm2.
	The client is mouse_hover: true, so a pointer aim previews without a click.
	Zoom levels follow the projection; zooming the isometric view out draws its world
smaller in the same picture.

Fixed
	A session served over ssh plays its sound to its account's tunnel port
(TuningFork.Sink.Tcp to 127.0.0.1:<pulse_port>), or nowhere without one.
	A player whose world stops — it crashed, or was stopped — is taken to the lobby and
told "<world> stopped".



  

    
Cauldron2D.Drafter.Chat 
    



      
Chat rooms for a served game: one process, any number of rooms, the last messages kept.
Cauldron2D.Drafter.Chat.ensure_started()
Cauldron2D.Drafter.Chat.join(:lobby)
Cauldron2D.Drafter.Chat.say(:lobby, "alice", "hello")
A process that joined a room receives {:chat, room, %{from: name, text: text, at: ms}}
for every message said in it, and stops receiving when it leaves or exits.
history/1 is the last 100 messages, oldest first.
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    Types
  


    
      
        message()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        ensure_started()

      


        Start the chat server registered under this module, or leave a running one be.



    


    
      
        history(room)

      


        The last messages in room, oldest first.



    


    
      
        join(room)

      


        Receive room's messages in the calling process.



    


    
      
        leave(room)

      


        Stop receiving room's messages.



    


    
      
        say(room, from, text)

      


        Say text in room as from.



    





      


      
        Types


        


  
    
      
    
    
      message()



        
          
        

    

  


  

      

          @type message() :: %{from: String.t(), text: String.t(), at: integer()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      ensure_started()



        
          
        

    

  


  

      

          @spec ensure_started() :: :ok


      


Start the chat server registered under this module, or leave a running one be.

  



  
    
      
    
    
      history(room)



        
          
        

    

  


  

      

          @spec history(term()) :: [message()]


      


The last messages in room, oldest first.

  



  
    
      
    
    
      join(room)



        
          
        

    

  


  

      

          @spec join(term()) :: :ok


      


Receive room's messages in the calling process.

  



  
    
      
    
    
      leave(room)



        
          
        

    

  


  

      

          @spec leave(term()) :: :ok


      


Stop receiving room's messages.

  



  
    
      
    
    
      say(room, from, text)



        
          
        

    

  


  

      

          @spec say(term(), String.t(), String.t()) :: :ok


      


Say text in room as from.

  


        

      


  

    
Cauldron2D.Drafter.Client 
    



      
The drafter application that puts a Cauldron2D.World in front of one player.
Runs a game's client module — one implementing Cauldron2D.Client.Game —
through its screens: a title, a lobby listing the worlds, settings, the world itself,
and a summary when the game's outcome/1 says play is over for this player. It holds the player's input, their audio, and their connection to the world.
A world whose world is {module, opts} is this player's alone: the client starts
a Cauldron2D.World for it when the player joins and stops it when they leave, and
p pauses and resumes it.
Flow
Where the client starts and where leaving a world goes is the game's start/0, or
the :start mount prop over it:
	:lobby — the title, then the lobby, then a world; back retraces it. The default
	{:lobby, title: false} — the lobby first; back from it stops the client
	{:play, id} — straight into world id of worlds/1 (:first for the first
listed); leaving it stops the client
	{:play, id, title: true} — the title, then that world; back returns to the title
	a function of the client's state, called once the client is ready, for a flow of
the game's own: enter/3, to_lobby/1, to_title/1 and to_guide/1 are the
moves it can make; leaving a world then stops the client

A game with lobby?/0 false and no start/0 is read as {:play, :first, title: true}.
Drafter.Server.start_ssh(Cauldron2D.Drafter.Client,
  auth: {:accounts, accounts},
  tunnel: true,
  mount_props: %{game: MyGame.Client, accounts: accounts}
)
Mount props
	:game — the client module. Required
	:username — the player's name, set by the ssh transport. Default "player"
	:sink — a TuningFork.Sink module or {module, opts} this player's audio plays
through. Default: the game's sink/1 given all the mount props, else for a session
served over ssh (:served_by) raw PCM to 127.0.0.1:<:pulse_port>, the account's
tunnel (TuningFork.Sink.Tcp), or silence without one; for any other session
TuningFork.Sink.Speaker when that package is present, else silence
	:settings — the map Cauldron2D.Drafter.Client.Settings.to_props/1 produced,
from the account props; a settings file for the player overrides it. Default: the
game's first preset
	:accounts — the Drafter.Accounts server settings are saved to. Default: none
	:kind — the kind of client this is, the key its settings are kept under (see
Cauldron2D.Drafter.Client.Settings). Default :terminal
	:start — the flow, as the Flow section describes it, over the game's start/0.
Default: the game's, else :lobby
	:picture — how a game's picture reaches a terminal that keeps images, as
Cauldron2D.Drafter.Client.Picture reads it. Default: the application env
config :cauldron_2d_drafter, picture: ..., else CAULDRON_PICTURE, else the
game's look, else Cauldron2D.Drafter.Client.Picture.default/0
	:mute — true plays no sound, whatever sink the game or the session would have
had. Default: the application env config :cauldron_2d_drafter, mute: true, else
CAULDRON_MUTE set to 1 or true, else false

Every other mount prop is the game's, read by its sink/1, pages/1 and worlds/1.
Embedding
A game with screens of its own — its own title, a menu, pages that take input —
runs its own Drafter.App and drives this one from it: it keeps the client's state
from mount/1 (with start: {:lobby, title: false}), and hands it its events, messages and timers
through handle_event/2, handle_event/3, on_message/2 and on_ready/1, draws
render/1, and calls unmount/1 when done. A {:stop, reason} from the client
is its wish to end: the game takes its screens back. The game's use Drafter.App
needs the same options this module's has — key_release: true, cell_size: true, controller: true, mouse_hover: true, frame_pacing: :always — and its
refresh_rate/0 should be refresh_rate/0 here.
Tracing
With CAULDRON_TRACE set (see Cauldron2D.Trace), the client writes every key and
mouse event it steers with (key, mouse), every input it sends the world (input,
with the actions held and the aim in tiles) and every frame the world sends back
(frame, with its tick), so mix cauldron.report --from mouse --to frame measures
the way round.
Keys
The client's own keys are default_keys/0, each replaceable or dropped by the game's
client_keys/0; what follows describes the defaults. In the world t opens a line
to talk to everyone in it — Enter sends, Esc cancels, and no key steers while it
is open. Esc goes back: settings to where it was opened from, world to lobby, lobby
to title, title out of the program. q quits the world for the lobby too, and goes
to the title from the lobby. ^Q and ^C quit from anywhere. ? shows the world's key hints and hides
them again; held, it shows them until released. The fps key, bound only when the
game binds it, shows under the world how many frames a second the world sends and
hides it again. = (or +) and - zoom the world in and out through the levels
Cauldron2D.Drafter.Surface.zoom_levels/2 gives for the display in use, the wheel
too (one step for the events a notch sends within 150 ms) unless the game binds the
wheel ({:mouse, :wheel_up}, {:mouse, :wheel_down}), and 0 puts the zoom
back; the zoom shows under the world while it is not
native. Watching (joined with w), the arrows and a drag with the left button pan
the view, the wheel zooms about the pointer, and 0 recentres; flying, the view
stays on the ship and the wheel zooms about it. A page the game adds (pages/1)
opens from the title on its key; Esc or q closes it.
The view: v cycles the projection (top-down, oblique, isometric, mode 7, first
person, as the game's look/0 lists them), [ and ]
turn it — the isometric facing, or the eye by 15° in first person when the scene
gives no heading — ' and ; tilt the isometric diamond or pitch the eye. Four
keys are unbound until a game binds them through client_keys/0: display toggles
pictures against block characters, glyphs cycles the glyph sets, menu opens the game's
own menu (its open_menu/1; see Cauldron2D.Client.Game), mouse_look lets
the pointer turn and pitch the eye in first person; a drag turns and pitches it there
whether or not mouse_look is on, and a click still reaches the game. What the view is, and how it is
drawn, shows under the world when it is not the top-down default. A game's look/0
sets the view it starts in.
Each connected controller plays one of the client's players — the player itself, then
its seats — as Cauldron2D.Drafter.Client.Controllers assigns them from the settings'
pads, and the settings' controllers list them for the game's menus; a controller
that plays no one is ignored during play, and while the game's menu is open any
controller works it. A controller moved to another player first lets go of what it
held for the one before.
A controller: the left stick and d-pad hold the game's directions (padmap/1), the
right stick, unless the padmap binds its axes to actions, nudges the aim a tile at a time top-down and isometric and looks around
in first person, the triggers tilt the isometric diamond or pitch the eye — right up,
left down, as far as they are pulled — Start cycles the projection and the bumpers
turn; client_pad/0 rebinds the client's own actions to buttons, and in the lobby
the d-pad chooses and A joins. A stick the padmap binds to :aim aims instead,
eight tiles from the focus in the direction it is pushed (turned with the isometric
facing), letting go when it comes back to centre; a stick that aims does not nudge.
Title: Enter plays, s opens settings, h the guide, q quits. Lobby: ↑/↓
pick a world, t a team where the world has them, Enter joins, w watches, s
opens settings, c chats and Enter on an empty line leaves the chat. Settings: ↑/↓ move over
the items — preset, each action's binding, pointer steering, effects level, music
level, display (pixels where the terminal has them, braille, a block-character glyph
set, or glyphs), frame rate
(auto picks the terminal's best) — ←/→ change the item under the cursor, Enter on a binding then
a key, a mouse button or a notch of the wheel adds it to the binding, Backspace removes the binding's last
key, Esc during a rebind cancels it. World: the game's bindings; Tab
opens settings without leaving the ship; the pointer steers only when pointer
steering is on, and a key bound to one of the game's steering/0 actions takes over
from it until the pointer moves again.

      


      
        Summary


  
    Functions
  


    
      
        default_keys()

      


        The client's keys by action — a key, or a list of keys — before the game's client_keys/0 is applied.



    


    
      
        enter(state, id, props \\ %{})

      


        Join world id of the game's worlds/1, or the first when id is :first, with
props merged into the join; the client then shows the world. With no such world the
state comes back unchanged.



    


    
      
        eye_height(game, scene)

      


        How far above the ground the camera sits for a scene, in tiles, or nil to leave the
projection its own.



    


    
      
        focus(arg1, arg2)

      


        The point the world is drawn around: the scene's focus moved by the pan.



    


    
      
        follow(state, arg2)

      


        The state with its pan dropped when the scene's :subject is not the one the pan was taken on; a scene with no subject keeps the pan.



    


    
      
        home(map)

      


        Where leaving the world goes for the flow in force: the lobby, the title, or out.



    


    
      
        keybindings()

      


    


    
      
        look(state)

      


        The client's projection settings for the world: projection, facing, tilt, heading and pitch, as Cauldron2D.Drafter.Surface takes them.



    


    
      
        paused?(map)

      


        Whether the player's own world is paused.



    


    
      
        scene(state)

      


        The scene the client draws for its view and look: the game's scene/2 where it
defines one, else scene/1, with its picture drawn by the graphics card where the
client has one (Cauldron2D.Drafter.Client.Gpu.scene/2).



    


    
      
        steered(read, look)

      


        The player's input as the world should see it for the projection in use. A view that
does not turn sends it as held: top-down always, and the oblique view at its default
single facing. A view at one of four facings turns the four direction actions with it,
and of the directions a stick holds keeps only the one pushed hardest.



    


    
      
        to_guide(state)

      


        Show the guide, returning to the screen the client is on.



    


    
      
        to_lobby(state)

      


        Show the lobby, leaving any world the player is in.



    


    
      
        to_title(state)

      


        Show the title, leaving any world the player is in.



    


    
      
        turns_with_pointer?(look)

      


        Whether a drag with the left button turns the view the look describes: it does in first
person and mode 7, and in the isometric view when the game offers more than four
facings. At four facings the view steps in quarters and there is nothing to drag to.



    


    
      
        worlds(state)

      


        The game's worlds, from its worlds/1 given the mount props.



    


    
      
        zoom_levels(state)

      


        The zoom levels this client steps through: Cauldron2D.Drafter.Surface.zoom_levels/3 for the game's atlas, the display in use and the projection in view.



    





      


      
        Functions


        


  
    
      
    
    
      default_keys()



        
          
        

    

  


  

      

          @spec default_keys() :: %{required(atom()) => atom() | [atom()]}


      


The client's keys by action — a key, or a list of keys — before the game's client_keys/0 is applied.

  



    

  
    
      
    
    
      enter(state, id, props \\ %{})



        
          
        

    

  


  

      

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


      


Join world id of the game's worlds/1, or the first when id is :first, with
props merged into the join; the client then shows the world. With no such world the
state comes back unchanged.

  



  
    
      
    
    
      eye_height(game, scene)



        
          
        

    

  


  

      

          @spec eye_height(module(), Cauldron2D.Client.Game.scene()) :: number() | nil


      


How far above the ground the camera sits for a scene, in tiles, or nil to leave the
projection its own.
The scene's :eye says it: a height in tiles, or the art whose eyes they are, whose
own Cauldron2D.Atlas.eye_height/2 is then used. A game that draws figures of
different heights gives the art, so each player sees the world from their own height.

  



  
    
      
    
    
      focus(arg1, arg2)



        
          
        

    

  


  

      

          @spec focus(map(), Cauldron2D.Client.Game.scene()) :: {number(), number()}


      


The point the world is drawn around: the scene's focus moved by the pan.

  



  
    
      
    
    
      follow(state, arg2)



        
          
        

    

  


  

      

          @spec follow(map(), Cauldron2D.Client.Game.scene()) :: map()


      


The state with its pan dropped when the scene's :subject is not the one the pan was taken on; a scene with no subject keeps the pan.

  



  
    
      
    
    
      home(map)



        
          
        

    

  


  

      

          @spec home(map()) :: :lobby | :title | :stop


      


Where leaving the world goes for the flow in force: the lobby, the title, or out.

  



  
    
      
    
    
      keybindings()



        
          
        

    

  


  


  



  
    
      
    
    
      look(state)



        
          
        

    

  


  

      

          @spec look(map()) :: map()


      


The client's projection settings for the world: projection, facing, tilt, heading and pitch, as Cauldron2D.Drafter.Surface takes them.

  



  
    
      
    
    
      paused?(map)



        
          
        

    

  


  

      

          @spec paused?(map()) :: boolean()


      


Whether the player's own world is paused.

  



  
    
      
    
    
      scene(state)



        
          
        

    

  


  

      

          @spec scene(map()) :: Cauldron2D.Client.Game.scene()


      


The scene the client draws for its view and look: the game's scene/2 where it
defines one, else scene/1, with its picture drawn by the graphics card where the
client has one (Cauldron2D.Drafter.Client.Gpu.scene/2).

  



  
    
      
    
    
      steered(read, look)



        
          
        

    

  


  

      

          @spec steered(Cauldron2D.Input.state(), map()) :: map()


      


The player's input as the world should see it for the projection in use. A view that
does not turn sends it as held: top-down always, and the oblique view at its default
single facing. A view at one of four facings turns the four direction actions with it,
and of the directions a stick holds keeps only the one pushed hardest.
On a finer facings a quarter turn is no longer the step, so the directions go as held
and the input carries :heading instead, as it does in first person and mode 7: a
heading in radians with 0 along +x, along which the game walks :up, against which
it walks :down, and across which it walks :left and :right. A game offering more
than four facings must read :heading; pressing up then moves the same way across the
picture however far the view has turned. Turning the view is the client's turn_left
and turn_right, not a game action.

  



  
    
      
    
    
      to_guide(state)



        
          
        

    

  


  

      

          @spec to_guide(map()) :: map()


      


Show the guide, returning to the screen the client is on.

  



  
    
      
    
    
      to_lobby(state)



        
          
        

    

  


  

      

          @spec to_lobby(map()) :: map()


      


Show the lobby, leaving any world the player is in.

  



  
    
      
    
    
      to_title(state)



        
          
        

    

  


  

      

          @spec to_title(map()) :: map()


      


Show the title, leaving any world the player is in.

  



  
    
      
    
    
      turns_with_pointer?(look)



        
          
        

    

  


  

      

          @spec turns_with_pointer?(map()) :: boolean()


      


Whether a drag with the left button turns the view the look describes: it does in first
person and mode 7, and in the isometric view when the game offers more than four
facings. At four facings the view steps in quarters and there is nothing to drag to.
Only the left button. A drag with any other belongs to the game, which may have bound it
to an action whose aim must stay where the player put it: turning the view under a held
button moves the world out from under the pointer, so the release lands somewhere the
player never pointed at.

  



  
    
      
    
    
      worlds(state)



        
          
        

    

  


  

      

          @spec worlds(map()) :: [Cauldron2D.Client.Game.world()]


      


The game's worlds, from its worlds/1 given the mount props.

  



  
    
      
    
    
      zoom_levels(state)



        
          
        

    

  


  

      

          @spec zoom_levels(map()) :: [number()]


      


The zoom levels this client steps through: Cauldron2D.Drafter.Surface.zoom_levels/3 for the game's atlas, the display in use and the projection in view.

  


        

      


  

    
Cauldron2D.Drafter.Client.Controllers 
    



      
The game controllers a client has seen, and which of its players each one plays.
A controller is known by its device id (Gamepad.Wire's device) and its name, the
name it reported when it connected; two connected controllers reporting the same name
are told apart as "<name>", "<name> #2" and on, in the order they connected. A
controller heard from before it said it connected is named "controller <device>".
The client's players are numbered from 1: the player itself, then each of its seats
(Cauldron2D.Drafter.Client.Seats). slots/3 gives each connected controller a slot,
its player's number less one, from assignments, a map from controller name to a
player number or :none:
	a controller assigned a player that exists and no earlier controller took plays it

	a controller with no assignment plays the lowest-numbered player left free, in
the order the controllers connected

	a controller assigned :none, or left with no free player, plays no one (nil)
controllers = Controllers.new() |> Controllers.connect(0, "Xbox Wireless Controller")
Controllers.slots(controllers, %{"Xbox Wireless Controller" => 2}, 2)
#=> %{0 => 1}



      


      
        Summary


  
    Types
  


    
      
        assignments()

      


    


    
      
        device()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        connect(controllers, device, name)

      


        The controllers with device connected under name, numbered when the name is taken.



    


    
      
        disconnect(controllers, device)

      


        The controllers without device.



    


    
      
        known?(controllers, device)

      


        Whether device is known.



    


    
      
        listed(controllers, slots)

      


        The connected controllers, in the order they connected, each %{name, player} with player its number or nil.



    


    
      
        name(controllers, device)

      


        The name device connected under, or nil when it is not connected.



    


    
      
        new()

      


        No controllers seen.



    


    
      
        seen(controllers, device)

      


        The controllers with device known, named "controller <device>" when it was not already.



    


    
      
        slots(controllers, assignments, players)

      


        Each connected controller's slot, or nil, for players players under assignments.



    





      


      
        Types


        


  
    
      
    
    
      assignments()



        
          
        

    

  


  

      

          @type assignments() :: %{required(String.t()) => pos_integer() | :none}


      



  



  
    
      
    
    
      device()



        
          
        

    

  


  

      

          @type device() :: non_neg_integer()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron2D.Drafter.Client.Controllers{
  connected: [{device(), String.t()}]
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      connect(controllers, device, name)



        
          
        

    

  


  

      

          @spec connect(t(), device(), String.t()) :: t()


      


The controllers with device connected under name, numbered when the name is taken.

  



  
    
      
    
    
      disconnect(controllers, device)



        
          
        

    

  


  

      

          @spec disconnect(t(), device()) :: t()


      


The controllers without device.

  



  
    
      
    
    
      known?(controllers, device)



        
          
        

    

  


  

      

          @spec known?(t(), device()) :: boolean()


      


Whether device is known.

  



  
    
      
    
    
      listed(controllers, slots)



        
          
        

    

  


  

      

          @spec listed(t(), %{required(device()) => non_neg_integer() | nil}) :: [
  %{name: String.t(), player: pos_integer() | nil}
]


      


The connected controllers, in the order they connected, each %{name, player} with player its number or nil.

  



  
    
      
    
    
      name(controllers, device)



        
          
        

    

  


  

      

          @spec name(t(), device()) :: String.t() | nil


      


The name device connected under, or nil when it is not connected.

  



  
    
      
    
    
      new()



        
          
        

    

  


  

      

          @spec new() :: t()


      


No controllers seen.

  



  
    
      
    
    
      seen(controllers, device)



        
          
        

    

  


  

      

          @spec seen(t(), device()) :: t()


      


The controllers with device known, named "controller <device>" when it was not already.

  



  
    
      
    
    
      slots(controllers, assignments, players)



        
          
        

    

  


  

      

          @spec slots(t(), assignments(), pos_integer()) :: %{
  required(device()) => non_neg_integer() | nil
}


      


Each connected controller's slot, or nil, for players players under assignments.

  


        

      


  

    
Cauldron2D.Drafter.Client.Gpu 
    



      
A client's graphics card: where its scenes are drawn, the
Cauldron2D.Drafter.Client.Stage that draws them, and what it does to the game's scenes.
Where comes from the picture options (gpu, window or software,
Cauldron2D.Drafter.Client.Picture) when they say, else from the player's drawing
setting (Cauldron2D.Drafter.Client.Settings), whose :auto draws on the card in the
pane. The stage starts the first time a scene with a :gpu arrives, so a game that
never describes one never starts a renderer.
The client keeps it under :gpu in its state:
	new/1 and configure/1 work out where to draw; configure/1 again after the
drawing setting changes stops a stage that no longer fits
	tick/2, with each scene, starts the stage when it is wanted and sends the scene
to a window
	scene/2 gives the scene the client draws: in the pane, a scene with a :gpu has
its :picture drawn by the stage once it is ready; in a window, the pane's picture
is empty from the moment the window starts opening; otherwise, and for scenes with
no :gpu, the game's own :picture with the :gpu key taken out
	message/2 takes the stage's messages: window keys go to the app as terminal
events, and a stage that fails or a window that closes leaves the game's own
picture in its place
	note/1 is a note about the card for the few seconds after it is made; notes are
made when the card was asked for by name (gpu, window, or the setting :pane
or :window), not for :auto
	stop/1 stops the stage

While a window is open the client is told keys are released ({:key_release_support, true}); when it closes the terminal's own answer is restored.

      


      
        Summary


  
    Types
  


    
      
        mode()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        configure(state)

      


        The client state with where to draw worked out from its picture options and its
settings' drawing; a stage that no longer fits is stopped, and the next scene with a
:gpu starts one that does.



    


    
      
        message(arg1, state)

      


        The client state after a message from its stage.



    


    
      
        new(options)

      


        The state of a client whose picture options are options, before configure/1.



    


    
      
        note(arg1)

      


        The note about the graphics card to show now, if any.



    


    
      
        scene(arg1, scene)

      


        The scene the client draws for the game's scene.



    


    
      
        stop(arg1)

      


        Stops the client's stage, if it has one.



    


    
      
        tick(state, arg2)

      


        Starts the stage when the scene wants one, and sends the scene to an open window.



    





      


      
        Types


        


  
    
      
    
    
      mode()



        
          
        

    

  


  

      

          @type mode() :: :pane | :window | nil


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{
  asked: :pane | :window | :software | nil,
  mode: mode(),
  named?: boolean(),
  tried?: boolean(),
  stage: Cauldron2D.Drafter.Client.Stage.t() | nil,
  ready?: boolean(),
  note: {String.t(), integer()} | nil,
  key_release: boolean() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      configure(state)



        
          
        

    

  


  

      

          @spec configure(map()) :: map()


      


The client state with where to draw worked out from its picture options and its
settings' drawing; a stage that no longer fits is stopped, and the next scene with a
:gpu starts one that does.

  



  
    
      
    
    
      message(arg1, state)



        
          
        

    

  


  

      

          @spec message({module(), pid(), term()}, map()) :: map()


      


The client state after a message from its stage.

  



  
    
      
    
    
      new(options)



        
          
        

    

  


  

      

          @spec new([Cauldron2D.Drafter.Client.Picture.option()]) :: t()


      


The state of a client whose picture options are options, before configure/1.

  



  
    
      
    
    
      note(arg1)



        
          
        

    

  


  

      

          @spec note(map()) :: String.t() | nil


      


The note about the graphics card to show now, if any.

  



  
    
      
    
    
      scene(arg1, scene)



        
          
        

    

  


  

      

          @spec scene(map(), map()) :: map()


      


The scene the client draws for the game's scene.

  



  
    
      
    
    
      stop(arg1)



        
          
        

    

  


  

      

          @spec stop(map()) :: :ok


      


Stops the client's stage, if it has one.

  



  
    
      
    
    
      tick(state, arg2)



        
          
        

    

  


  

      

          @spec tick(map(), map()) :: map()


      


Starts the stage when the scene wants one, and sends the scene to an open window.

  


        

      


  

    
Cauldron2D.Drafter.Client.Picture 
    



      
How a game's picture (a scene's :picture) reaches a terminal that keeps images: the
size it is drawn at, how each frame is encoded, and whether frames are double
buffered. Options are a list, or a comma-separated string:
	native — drawn at the game's own size times the largest whole number that fits
the pane, the terminal scaling it to the pane
	native:N — at the game's own size times N
	size:WxH — the game's own size is W by H pixels, over what the game declares
(a scene's :native, else the look's :native)
	png — each frame is sent as a PNG, palette when it has at most 256 colours, in
place of deflated raw pixels
	swap — each frame is stored before the last is let go, so the pane never blanks
between frames
	gpu — a scene that describes itself for the graphics card (a scene's :gpu) is
drawn by CauldronGPU at the pane's size in pixels and shown in the pane; other
scenes, and every scene when no graphics card opens, are drawn as without it
	window — as gpu, but in a window of its own: keys pressed in the window reach
the client as the terminal's do, and the pane is left empty while the window opens and is open
	software — never the graphics card

Without gpu, window or software the player's drawing setting decides
(Cauldron2D.Drafter.Client.Settings), which by default uses the graphics card in the
pane when there is one.
	none — none of these

Without native, or with it when neither the game nor size gives a size, the picture
is drawn at the pane's cells times the surface's density and sent as raw pixels.
options/2 reads a client's options from its mount props (:picture), else the
application env config :cauldron_2d_drafter, picture: ..., else the environment
variable CAULDRON_PICTURE, else the game's look (:picture), else default/0. surface_props/3 turns them into
Cauldron2D.Drafter.Surface props.
iex> Cauldron2D.Drafter.Client.Picture.parse("native:2,png,swap")
{:ok, [{:native, 2}, :png, :swap]}

      


      
        Summary


  
    Types
  


    
      
        option()

      


    





  
    Functions
  


    
      
        default()

      


        The options used when none are given.



    


    
      
        gpu(options)

      


        Where options ask for scenes to be drawn: on the graphics card in the pane (:pane)
or a window (:window), never on it (:software), or nil when they do not say.



    


    
      
        options(props, look)

      


        The options for a client of a game whose look is look, mounted with props: the
:picture prop, else the application env, else CAULDRON_PICTURE, else the look's
:picture, else default/0. Raises ArgumentError when the one found does not parse.



    


    
      
        parse(options)

      


        The options a string names, or the list given back, with the first that is not an
option as the error.



    


    
      
        surface_props(options, scene, look)

      


        The :native, :native_scale, :picture_format and :swap props of a
Cauldron2D.Drafter.Surface showing scene under look with options. A scene with a
:gpu is drawn at the pane's own pixels.



    





      


      
        Types


        


  
    
      
    
    
      option()



        
          
        

    

  


  

      

          @type option() ::
  :native
  | {:native, pos_integer()}
  | {:size, {pos_integer(), pos_integer()}}
  | :png
  | :swap
  | :gpu
  | :window
  | :software


      



  


        

      

      
        Functions


        


  
    
      
    
    
      default()



        
          
        

    

  


  

      

          @spec default() :: [option()]


      


The options used when none are given.

  



  
    
      
    
    
      gpu(options)



        
          
        

    

  


  

      

          @spec gpu([option()]) :: :pane | :window | :software | nil


      


Where options ask for scenes to be drawn: on the graphics card in the pane (:pane)
or a window (:window), never on it (:software), or nil when they do not say.

  



  
    
      
    
    
      options(props, look)



        
          
        

    

  


  

      

          @spec options(map(), map()) :: [option()]


      


The options for a client of a game whose look is look, mounted with props: the
:picture prop, else the application env, else CAULDRON_PICTURE, else the look's
:picture, else default/0. Raises ArgumentError when the one found does not parse.

  



  
    
      
    
    
      parse(options)



        
          
        

    

  


  

      

          @spec parse(String.t() | [option()]) :: {:ok, [option()]} | {:error, String.t()}


      


The options a string names, or the list given back, with the first that is not an
option as the error.

  



  
    
      
    
    
      surface_props(options, scene, look)



        
          
        

    

  


  

      

          @spec surface_props([option()], map(), map()) :: keyword()


      


The :native, :native_scale, :picture_format and :swap props of a
Cauldron2D.Drafter.Surface showing scene under look with options. A scene with a
:gpu is drawn at the pane's own pixels.

  


        

      


  

    
Cauldron2D.Drafter.Client.Screens 
    



      
The screens Cauldron2D.Drafter.Client draws, as functions from its state to drafter
elements: title/1, lobby/1, settings/1, guide/1, page/2, world/1 and
summary/1.
The title, the lobby and the settings show their keys; the world shows its key hints
only when help? is set, as a block of lines at the bottom, and the frames a second
the world sends only when fps? is set. Nothing on any screen
takes focus except the lobby chat while it is being typed into.

      


      
        Summary


  
    Functions
  


    
      
        guide(map)

      


        The game's guide: the entries of guide/0 one a row, each art drawn on a surface down
the left beside its name and text, from state.guide.offset for state.guide.rows
rows.



    


    
      
        guide_length(game)

      


        How many rows the game's guide runs to, headings and gaps included.



    


    
      
        lobby(state)

      


        The lobby: worlds to join, who is in the chosen one, the chat, and the keys.



    


    
      
        lobby_window()

      


        How many worlds the lobby lists at once; the window slides to keep the selection in view.



    


    
      
        page(map, key)

      


        A page the game added, by its key: its title, what it renders, and the way back.



    


    
      
        play(state)

      


        The world: the world with the game's hud beside or under it, and the hints when asked.



    


    
      
        player_label(game, id)

      


        How the game writes the player id: its player_label/1, else the id as text.



    


    
      
        run_label(row, opts \\ [])

      


        A row of runs as one label, with any label options.



    


    
      
        self_label(map)

      


        The player's own name as the header shows it: the username, and after it in
parentheses how the game's player_label/1 writes them when that differs.



    


    
      
        settings(map)

      


        Settings: every item on its own row, the cursor on one of them, and the keys that move and change it.



    


    
      
        summary(state)

      


        The summary the game gave when play ended for this player, and the way back.



    


    
      
        title(state)

      


        The title screen: the game's name, its tagline and the menu.



    


    
      
        world_at(worlds, selected, y)

      


        The index of the world drawn on screen row y of the lobby, or nil for a row that is none.



    


    
      
        zoom_text(zoom)

      


        A zoom as text: 2×, 1/2×.



    





      


      
        Functions


        


  
    
      
    
    
      guide(map)



        
          
        

    

  


  

      

          @spec guide(map()) :: term()


      


The game's guide: the entries of guide/0 one a row, each art drawn on a surface down
the left beside its name and text, from state.guide.offset for state.guide.rows
rows.

  



  
    
      
    
    
      guide_length(game)



        
          
        

    

  


  

      

          @spec guide_length(module()) :: non_neg_integer()


      


How many rows the game's guide runs to, headings and gaps included.

  



  
    
      
    
    
      lobby(state)



        
          
        

    

  


  

      

          @spec lobby(map()) :: term()


      


The lobby: worlds to join, who is in the chosen one, the chat, and the keys.

  



  
    
      
    
    
      lobby_window()



        
          
        

    

  


  

      

          @spec lobby_window() :: pos_integer()


      


How many worlds the lobby lists at once; the window slides to keep the selection in view.

  



  
    
      
    
    
      page(map, key)



        
          
        

    

  


  

      

          @spec page(map(), atom()) :: term()


      


A page the game added, by its key: its title, what it renders, and the way back.

  



  
    
      
    
    
      play(state)



        
          
        

    

  


  

      

          @spec play(map()) :: term()


      


The world: the world with the game's hud beside or under it, and the hints when asked.

  



  
    
      
    
    
      player_label(game, id)



        
          
        

    

  


  

      

          @spec player_label(module(), term()) :: String.t()


      


How the game writes the player id: its player_label/1, else the id as text.

  



    

  
    
      
    
    
      run_label(row, opts \\ [])



        
          
        

    

  


  

      

          @spec run_label(Cauldron2D.Client.Hud.row(), keyword()) :: term()


      


A row of runs as one label, with any label options.

  



  
    
      
    
    
      self_label(map)



        
          
        

    

  


  

      

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


      


The player's own name as the header shows it: the username, and after it in
parentheses how the game's player_label/1 writes them when that differs.

  



  
    
      
    
    
      settings(map)



        
          
        

    

  


  

      

          @spec settings(map()) :: term()


      


Settings: every item on its own row, the cursor on one of them, and the keys that move and change it.

  



  
    
      
    
    
      summary(state)



        
          
        

    

  


  

      

          @spec summary(map()) :: term()


      


The summary the game gave when play ended for this player, and the way back.

  



  
    
      
    
    
      title(state)



        
          
        

    

  


  

      

          @spec title(map()) :: term()


      


The title screen: the game's name, its tagline and the menu.

  



  
    
      
    
    
      world_at(worlds, selected, y)



        
          
        

    

  


  

      

          @spec world_at([map()], non_neg_integer(), non_neg_integer()) ::
  non_neg_integer() | nil


      


The index of the world drawn on screen row y of the lobby, or nil for a row that is none.

  



  
    
      
    
    
      zoom_text(zoom)



        
          
        

    

  


  

      

          @spec zoom_text(number()) :: String.t()


      


A zoom as text: 2×, 1/2×.

  


        

      


  

    
Cauldron2D.Drafter.Client.Seats 
    



      
The further players a client plays on the same machine, from the game's
local_seats/1: each a player of the world with its own keys and its own controller.
A seat is %{id, input, pad, device, last_input}, device what the seat last played
with: :keyboard, or {:pad, name} with the name its controller connected under. Seats join the world with frames: false,
so the client receives frames only as its own player; each key event reaches every
seat's input and counts where that seat's keymap binds it; a controller event reaches
the one seat it is routed to. send_input/3 sends a seat's input only when it changed.

      


      
        Summary


  
    Types
  


    
      
        seat()

      


    





  
    Functions
  


    
      
        controller(seats, index, event, name \\ nil)

      


        Seat index (counting from 0) after a controller event.



    


    
      
        expire(seats, now)

      


        Every seat's input with its timed holds expired at now.



    


    
      
        join(world, username, props, keymaps, padmap, input_options)

      


        The seats keymaps describe, joined to world as "<username> 2" and on. A seat
the world refuses is left out. props are the player's own join props, given to each
seat with its own :username and with :seat_of, the player's own username, so the
world can tell whose seat it is; input_options are those of the player's own input.



    


    
      
        key(seats, event, now)

      


        Every seat's input after a key or pointer event at now; a seat whose keymap binds
the key plays with the keyboard from then on.



    


    
      
        keyed?(input, arg2)

      


        Whether the key event event is one input binds.



    


    
      
        leave(seats, world)

      


        Every seat out of world.



    


    
      
        pad_device(device, arg2, name)

      


        The device after controller event event from the controller named name: that controller, unless the event is its going away.



    


    
      
        release(seats, keymaps, input_options)

      


        Every seat holding nothing, its keys read by the keymap it had.



    


    
      
        send_input(seats, world, steer)

      


        Every seat whose input changed sent to world, its read input passed through steer
first, as the client steers its own player's.



    





      


      
        Types


        


  
    
      
    
    
      seat()



        
          
        

    

  


  

      

          @type seat() :: %{
  id: String.t(),
  input: Cauldron2D.Input.t(),
  pad: Cauldron2D.Input.Pad.t(),
  device: :keyboard | {:pad, String.t() | nil},
  last_input: map() | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      controller(seats, index, event, name \\ nil)



        
          
        

    

  


  

Seat index (counting from 0) after a controller event.

  



  
    
      
    
    
      expire(seats, now)



        
          
        

    

  


  

      

          @spec expire([seat()], integer()) :: [seat()]


      


Every seat's input with its timed holds expired at now.

  



  
    
      
    
    
      join(world, username, props, keymaps, padmap, input_options)



        
          
        

    

  


  

      

          @spec join(
  GenServer.server(),
  String.t(),
  map(),
  [Cauldron2D.Input.keymap()],
  Cauldron2D.Input.Pad.padmap(),
  keyword()
) :: [seat()]


      


The seats keymaps describe, joined to world as "<username> 2" and on. A seat
the world refuses is left out. props are the player's own join props, given to each
seat with its own :username and with :seat_of, the player's own username, so the
world can tell whose seat it is; input_options are those of the player's own input.

  



  
    
      
    
    
      key(seats, event, now)



        
          
        

    

  


  

      

          @spec key([seat()], term(), integer()) :: [seat()]


      


Every seat's input after a key or pointer event at now; a seat whose keymap binds
the key plays with the keyboard from then on.

  



  
    
      
    
    
      keyed?(input, arg2)



        
          
        

    

  


  

      

          @spec keyed?(Cauldron2D.Input.t(), term()) :: boolean()


      


Whether the key event event is one input binds.

  



  
    
      
    
    
      leave(seats, world)



        
          
        

    

  


  

      

          @spec leave([seat()], GenServer.server()) :: :ok


      


Every seat out of world.

  



  
    
      
    
    
      pad_device(device, arg2, name)



        
          
        

    

  


  

      

          @spec pad_device(:keyboard | {:pad, String.t() | nil}, map(), String.t() | nil) ::
  :keyboard | {:pad, String.t() | nil}


      


The device after controller event event from the controller named name: that controller, unless the event is its going away.

  



  
    
      
    
    
      release(seats, keymaps, input_options)



        
          
        

    

  


  

      

          @spec release([seat()], [Cauldron2D.Input.keymap()], keyword()) :: [seat()]


      


Every seat holding nothing, its keys read by the keymap it had.

  



  
    
      
    
    
      send_input(seats, world, steer)



        
          
        

    

  


  

      

          @spec send_input([seat()], GenServer.server(), (map() -> map())) :: [seat()]


      


Every seat whose input changed sent to world, its read input passed through steer
first, as the client steers its own player's.

  


        

      


  

    
Cauldron2D.Drafter.Client.Settings 
    



      
A player's settings: which keys do what, whether the pointer steers, how loud things
are, how the world is drawn (display, and drawing: on the graphics card or not), and
the game's own options (Cauldron2D.Client.Game's
options/0, its defaults under whatever was saved), and which player each game
controller plays: pads, a map from a controller's name to a player number or :none
(Cauldron2D.Drafter.Client.Controllers). controllers lists the controllers
connected now, each %{name, player}; the client keeps it up to date for the game's
menus to show, and it is not saved.
Kept per kind of client — the terminal, a desktop, a browser, a phone: a kind is any
atom, :terminal the default — on disk under
$XDG_CONFIG_HOME/<game>/<player>.settings for the terminal and
<player>.<kind>.settings for another kind, <game> being the game's title in lower
case with runs of other characters as _ (or under ~/.config), and, when the
player has an account, in its props as well: settings for the terminal,
settings_<kind> for another kind. load/4 reads the file over any account props;
save/5 writes both.
settings = Cauldron2D.Drafter.Client.Settings.load(MyGame.Client, "alice", account_props)
settings.bindings[:launch]
Cauldron2D.Drafter.Client.Settings.load(MyGame.Client, "alice", account_props, kind: :desktop)

      


      
        Summary


  
    Types
  


    
      
        display()

      


        How the world is drawn: pixels where the terminal has them, else glyphs; braille; block characters of a glyph set; or glyphs.



    


    
      
        drawing()

      


        Where a game that can be drawn by the graphics card is drawn: :auto on the card in the
pane when there is one, :software never on the card, :pane on the card in the pane,
:window on the card in a window of its own.



    


    
      
        fps()

      


        Frames per second, or :auto for the terminal's best.



    


    
      
        item()

      


        One line of the settings screen: the preset, an action's binding, or a switch or level.



    


    
      
        t()

      


    





  
    Functions
  


    
      
        bind(settings, action, key)

      


        Add key to what action is bound to, after the keys it has; a key already there is not added twice.



    


    
      
        choose_preset(settings, game, preset)

      


        Switch to preset of game, dropping individual rebindings.



    


    
      
        frame_rate(settings, protocol, placements? \\ true, link \\ :local)

      


        The frame rate to draw at: the setting, or for :auto the terminal's best — 12 where
every frame is an inline image (iTerm2's own, sixel), 20 where every frame is a kitty
picture sent whole (a terminal without placements) or the session is served over ssh
(link :ssh), 30 elsewhere.



    


    
      
        frame_rates(game)

      


        The frame rates the settings screen offers: the game's frame_rates/0, else :auto, 15, 30, 50 and 60.



    


    
      
        items(game)

      


        The settings screen's items for game, top to bottom; :drawing is there when the
build has the graphics card renderer (cauldron_gpu).



    


    
      
        keys_text(settings, action)

      


        The keys bound to action, as text for a screen.



    


    
      
        load(game, player, account_props \\ %{}, opts \\ [])

      


        Settings for player of game on a :kind of client (default :terminal): the file on disk over account_props over the defaults.



    


    
      
        new(game, overrides \\ %{})

      


        Settings for game with overrides applied over the game's first preset.



    


    
      
        nudge(settings, level, delta)

      


        Move a 0.0–1.0 level by delta, clamped.



    


    
      
        path(game, player, kind \\ :terminal)

      


        Where player's settings for game live, for a kind of client (default :terminal).



    


    
      
        presets(game)

      


        The presets in the order the settings screen offers them: the game's keymaps/0 order for a keyword list, by name for a map.



    


    
      
        prop_key(kind)

      


        The account prop a kind's settings are kept under: :settings for the terminal, :settings_<kind> for another.



    


    
      
        rebind(settings, action, key)

      


        Bind action to key alone, in place of whatever it had.



    


    
      
        save(settings, game, player, accounts \\ nil, opts \\ [])

      


        Write the settings to disk, and to the account when accounts is given, for a :kind of client (default :terminal).



    


    
      
        step_display(settings, delta)

      


        The next or previous display choice, in the order auto, braille, half, quad, sextant, octant, glyphs, wrapping.



    


    
      
        step_drawing(settings, delta)

      


        The next or previous drawing choice, in the order auto, software, pane, window, wrapping.



    


    
      
        step_fps(settings, game, delta)

      


        The next or previous frame rate choice of game's frame_rates/1, wrapping.



    


    
      
        surface_mode(settings)

      


        The surface mode for the display setting: nil lets the terminal decide.



    


    
      
        to_props(settings)

      


        The map kept in account props and on disk.



    


    
      
        unbind_last(settings, action)

      


        Drop the last key action is bound to; an action with no keys is unchanged.



    





      


      
        Types


        


  
    
      
    
    
      display()



        
          
        

    

  


  

      

          @type display() :: :auto | :braille | :half | :quad | :sextant | :octant | :glyphs


      


How the world is drawn: pixels where the terminal has them, else glyphs; braille; block characters of a glyph set; or glyphs.

  



  
    
      
    
    
      drawing()



        
          
        

    

  


  

      

          @type drawing() :: :auto | :software | :pane | :window


      


Where a game that can be drawn by the graphics card is drawn: :auto on the card in the
pane when there is one, :software never on the card, :pane on the card in the pane,
:window on the card in a window of its own.

  



  
    
      
    
    
      fps()



        
          
        

    

  


  

      

          @type fps() :: :auto | pos_integer()


      


Frames per second, or :auto for the terminal's best.

  



  
    
      
    
    
      item()



        
          
        

    

  


  

      

          @type item() ::
  :preset
  | {:action, Cauldron2D.Input.action()}
  | :pointer
  | :sfx
  | :music
  | :display
  | :drawing
  | :fps


      


One line of the settings screen: the preset, an action's binding, or a switch or level.

  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron2D.Drafter.Client.Settings{
  bindings: Cauldron2D.Input.keymap(),
  controllers: [%{name: String.t(), player: pos_integer() | nil}],
  display: display(),
  drawing: drawing(),
  fps: fps(),
  music: float(),
  options: map(),
  pads: %{required(String.t()) => pos_integer() | :none},
  pointer: boolean(),
  preset: atom(),
  sfx: float()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      bind(settings, action, key)



        
          
        

    

  


  

      

          @spec bind(t(), Cauldron2D.Input.action(), Cauldron2D.Input.key_spec()) :: t()


      


Add key to what action is bound to, after the keys it has; a key already there is not added twice.

  



  
    
      
    
    
      choose_preset(settings, game, preset)



        
          
        

    

  


  

      

          @spec choose_preset(t(), module(), atom()) :: t()


      


Switch to preset of game, dropping individual rebindings.

  



    

    

  
    
      
    
    
      frame_rate(settings, protocol, placements? \\ true, link \\ :local)



        
          
        

    

  


  

      

          @spec frame_rate(t(), atom() | nil | :unprobed, boolean(), :local | :ssh) ::
  pos_integer()


      


The frame rate to draw at: the setting, or for :auto the terminal's best — 12 where
every frame is an inline image (iTerm2's own, sixel), 20 where every frame is a kitty
picture sent whole (a terminal without placements) or the session is served over ssh
(link :ssh), 30 elsewhere.

  



  
    
      
    
    
      frame_rates(game)



        
          
        

    

  


  

      

          @spec frame_rates(module()) :: [fps()]


      


The frame rates the settings screen offers: the game's frame_rates/0, else :auto, 15, 30, 50 and 60.

  



  
    
      
    
    
      items(game)



        
          
        

    

  


  

      

          @spec items(module()) :: [item()]


      


The settings screen's items for game, top to bottom; :drawing is there when the
build has the graphics card renderer (cauldron_gpu).

  



  
    
      
    
    
      keys_text(settings, action)



        
          
        

    

  


  

      

          @spec keys_text(t(), Cauldron2D.Input.action()) :: String.t()


      


The keys bound to action, as text for a screen.

  



    

    

  
    
      
    
    
      load(game, player, account_props \\ %{}, opts \\ [])



        
          
        

    

  


  

      

          @spec load(module(), String.t(), map(), keyword()) :: t()


      


Settings for player of game on a :kind of client (default :terminal): the file on disk over account_props over the defaults.

  



    

  
    
      
    
    
      new(game, overrides \\ %{})



        
          
        

    

  


  

      

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


      


Settings for game with overrides applied over the game's first preset.
An override naming a preset the game no longer has starts from the first preset, and
its bindings are dropped with it.

  



  
    
      
    
    
      nudge(settings, level, delta)



        
          
        

    

  


  

      

          @spec nudge(t(), :sfx | :music, number()) :: t()


      


Move a 0.0–1.0 level by delta, clamped.

  



    

  
    
      
    
    
      path(game, player, kind \\ :terminal)



        
          
        

    

  


  

      

          @spec path(module(), String.t(), atom()) :: Path.t()


      


Where player's settings for game live, for a kind of client (default :terminal).

  



  
    
      
    
    
      presets(game)



        
          
        

    

  


  

      

          @spec presets(module()) :: [atom()]


      


The presets in the order the settings screen offers them: the game's keymaps/0 order for a keyword list, by name for a map.

  



  
    
      
    
    
      prop_key(kind)



        
          
        

    

  


  

      

          @spec prop_key(atom()) :: atom()


      


The account prop a kind's settings are kept under: :settings for the terminal, :settings_<kind> for another.

  



  
    
      
    
    
      rebind(settings, action, key)



        
          
        

    

  


  

      

          @spec rebind(t(), Cauldron2D.Input.action(), Cauldron2D.Input.key_spec()) :: t()


      


Bind action to key alone, in place of whatever it had.

  



    

    

  
    
      
    
    
      save(settings, game, player, accounts \\ nil, opts \\ [])



        
          
        

    

  


  

      

          @spec save(t(), module(), String.t(), GenServer.server() | nil, keyword()) :: :ok


      


Write the settings to disk, and to the account when accounts is given, for a :kind of client (default :terminal).

  



  
    
      
    
    
      step_display(settings, delta)



        
          
        

    

  


  

      

          @spec step_display(t(), -1 | 1) :: t()


      


The next or previous display choice, in the order auto, braille, half, quad, sextant, octant, glyphs, wrapping.

  



  
    
      
    
    
      step_drawing(settings, delta)



        
          
        

    

  


  

      

          @spec step_drawing(t(), -1 | 1) :: t()


      


The next or previous drawing choice, in the order auto, software, pane, window, wrapping.

  



  
    
      
    
    
      step_fps(settings, game, delta)



        
          
        

    

  


  

      

          @spec step_fps(t(), module(), -1 | 1) :: t()


      


The next or previous frame rate choice of game's frame_rates/1, wrapping.

  



  
    
      
    
    
      surface_mode(settings)



        
          
        

    

  


  

      

          @spec surface_mode(t()) :: nil | :braille | :half | :quad | :sextant | :octant | :text


      


The surface mode for the display setting: nil lets the terminal decide.

  



  
    
      
    
    
      to_props(settings)



        
          
        

    

  


  

      

          @spec to_props(t()) :: map()


      


The map kept in account props and on disk.

  



  
    
      
    
    
      unbind_last(settings, action)



        
          
        

    

  


  

      

          @spec unbind_last(t(), Cauldron2D.Input.action()) :: t()


      


Drop the last key action is bound to; an action with no keys is unchanged.

  


        

      


  

    
Cauldron2D.Drafter.Client.Sprites 
    



      
Draw lists (Cauldron2D.DrawList) drawn by the graphics card, for a scene's :gpu
function: each item becomes a CauldronGPU.Sprite, each picture a texture uploaded
the first time it is drawn, and canvases are kept by name at the size last asked.
{sprites, cache} = Sprites.sprites(cache, target, items, &MyGame.source/1)

changes = [
  {:layers,
   [%CauldronGPU.SpriteLayer{clear: {0.0, 0.0, 0.0, 1.0}, view: {0, 0, 320, 200}, sprites: sprites}]}
]
source is a function from an item's :picture to {key, raster} or {key, raster, {left, top, width, height}}, the part of raster drawn, or nil to skip the
item. Pictures with the same key share a texture; when key's raster differs from
the one uploaded, it is uploaded again and the old texture released. Textures are
nearest-sampled, clamped, and hold the raster's bytes as display values, so the card
blends them as Cauldron2D.Blend does.
Items are drawn in Cauldron2D.DrawList.in_depth_order/1. An item's :blend,
:alpha and :mode become the sprite's colour, alpha and mode; a mode
{:gamemaker, mode} is drawn as mode.

      


      
        Summary


  
    Types
  


    
      
        key()

      


    


    
      
        source()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        canvas(cache, target, name, size)

      


        The canvas name at size {width, height}: the one kept when its size matches, else
a new one, the old one released.



    


    
      
        colour(arg)

      


        {r, g, b, a} bytes as the 0 to 1 colour a layer's clear takes.



    


    
      
        new()

      


        An empty cache.



    


    
      
        sprites(cache, target, items, source)

      


        The sprites for items, uploading the pictures target does not have yet.



    





      


      
        Types


        


  
    
      
    
    
      key()



        
          
        

    

  


  

      

          @type key() :: term()


      



  



  
    
      
    
    
      source()



        
          
        

    

  


  

      

          @type source() :: (term() ->
               {key(), FrenchCurve.Raster.t()}
               | {key(), FrenchCurve.Raster.t(),
                  {number(), number(), number(), number()}}
               | nil)


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron2D.Drafter.Client.Sprites{
  canvases: %{
    required(term()) => {{pos_integer(), pos_integer()}, CauldronGPU.Handle.t()}
  },
  textures: %{
    required(key()) => {FrenchCurve.Raster.t(), CauldronGPU.Handle.t()}
  }
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      canvas(cache, target, name, size)



        
          
        

    

  


  

      

          @spec canvas(t(), CauldronGPU.Target.t(), term(), {pos_integer(), pos_integer()}) ::
  {CauldronGPU.Handle.t(), t()}


      


The canvas name at size {width, height}: the one kept when its size matches, else
a new one, the old one released.

  



  
    
      
    
    
      colour(arg)



        
          
        

    

  


  

      

          @spec colour({byte(), byte(), byte(), byte()}) :: {float(), float(), float(), float()}


      


{r, g, b, a} bytes as the 0 to 1 colour a layer's clear takes.

  



  
    
      
    
    
      new()



        
          
        

    

  


  

      

          @spec new() :: t()


      


An empty cache.

  



  
    
      
    
    
      sprites(cache, target, items, source)



        
          
        

    

  


  

      

          @spec sprites(t(), CauldronGPU.Target.t(), [Cauldron2D.DrawList.item()], source()) ::
  {[CauldronGPU.Sprite.t()], t()}


      


The sprites for items, uploading the pictures target does not have yet.

  


        

      


  

    
Cauldron2D.Drafter.Client.Stage 
    



      
A graphics card drawing a client's scenes: a CauldronGPU.Host renderer, offscreen for
pictures shown in the pane or in a window of its own, and the cache a scene's :gpu
function keeps between ticks.
{:ok, stage} = Stage.start(:pane, title: "Quake")
# once {Stage, ^stage, :ready} has arrived:
{:ok, raster} = Stage.picture(stage, scene.gpu, {960, 600}, 1.0)
The process that starts a stage is its owner and receives {Stage, stage, message}:
	:ready — the renderer has opened; picture/4 and draw/2 may be used
	{:failed, reason} — it did not open, or stopped and could not be started again;
the stage has stopped
	{:input, event} — a key pressed or released in the window, as a terminal's drafter
event (Cauldron2D.Drafter.Client.WindowKeys)
	:closed — the window was closed; the stage has stopped

A renderer process that exits is started again with the scene it had, so the cache
stays good. The stage stops when its owner exits.

      


      
        Summary


  
    Types
  


    
      
        gpu()

      


    


    
      
        mode()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        available?()

      


        Whether this build has CauldronGPU and a renderer to open.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        draw(stage, gpu)

      


        Sends the scene gpu describes to the window. Ticks sent faster than they are drawn are dropped for the newest.



    


    
      
        picture(stage, gpu, size, aspect)

      


        The scene gpu describes drawn at size pixels, as a raster. {:error, reason} when
the renderer is not ready, the function raises, or no frame comes back in time.



    


    
      
        start(mode, opts \\ [])

      


        Starts a stage owned by the caller, opening its renderer in the background. Options:
:title (the window's title).



    


    
      
        stop(stage)

      


        Stops the stage, closing its renderer.



    





      


      
        Types


        


  
    
      
    
    
      gpu()



        
          
        

    

  


  

      

          @type gpu() :: (term(), term(), {pos_integer(), pos_integer()}, number() ->
            {list(), term()})


      



  



  
    
      
    
    
      mode()



        
          
        

    

  


  

      

          @type mode() :: :pane | :window


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: pid()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      available?()



        
          
        

    

  


  

      

          @spec available?() :: boolean()


      


Whether this build has CauldronGPU and a renderer to open.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      draw(stage, gpu)



        
          
        

    

  


  

      

          @spec draw(t(), gpu()) :: :ok


      


Sends the scene gpu describes to the window. Ticks sent faster than they are drawn are dropped for the newest.

  



  
    
      
    
    
      picture(stage, gpu, size, aspect)



        
          
        

    

  


  

      

          @spec picture(t(), gpu(), {pos_integer(), pos_integer()}, number()) ::
  {:ok, FrenchCurve.Raster.t()} | {:error, term()}


      


The scene gpu describes drawn at size pixels, as a raster. {:error, reason} when
the renderer is not ready, the function raises, or no frame comes back in time.

  



    

  
    
      
    
    
      start(mode, opts \\ [])



        
          
        

    

  


  

      

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


      


Starts a stage owned by the caller, opening its renderer in the background. Options:
:title (the window's title).

  



  
    
      
    
    
      stop(stage)



        
          
        

    

  


  

      

          @spec stop(t()) :: :ok


      


Stops the stage, closing its renderer.

  


        

      


  

    
Cauldron2D.Drafter.Client.WindowKeys 
    



      
Turns a CauldronGPU window's key events into the events a drafter app gets from a
terminal speaking the kitty keyboard protocol with key releases
(Drafter.Terminal.KittyKeyboard): a press is the legacy {:key, ...} event followed
by {:key_down, key, modifiers}, a repeat the legacy event alone, a release
{:key_up, key, modifiers}. Shifted glyphs are those of a US keyboard.
iex> alias Cauldron2D.Drafter.Client.WindowKeys
iex> WindowKeys.events({:key, :down, :a, false}, [:shift])
[{:key, :A}, {:key_down, :a, [:shift]}]
iex> WindowKeys.events({:key, :up, :return, false}, [])
[{:key_up, :enter, []}]

      


      
        Summary


  
    Types
  


    
      
        modifier()

      


    


    
      
        window_event()

      


    





  
    Functions
  


    
      
        events(arg, modifiers)

      


        The drafter events for one window key event with modifiers held.



    


    
      
        modifiers(arg, held)

      


        The modifiers held after event, from those held before it, in the order [:ctrl, :alt, :shift].



    





      


      
        Types


        


  
    
      
    
    
      modifier()



        
          
        

    

  


  

      

          @type modifier() :: :ctrl | :alt | :shift


      



  



  
    
      
    
    
      window_event()



        
          
        

    

  


  

      

          @type window_event() :: {:key, :down | :up, atom(), boolean()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      events(arg, modifiers)



        
          
        

    

  


  

      

          @spec events(window_event(), [modifier()]) :: [tuple()]


      


The drafter events for one window key event with modifiers held.

  



  
    
      
    
    
      modifiers(arg, held)



        
          
        

    

  


  

      

          @spec modifiers(window_event(), [modifier()]) :: [modifier()]


      


The modifiers held after event, from those held before it, in the order [:ctrl, :alt, :shift].

  


        

      


  

    
Cauldron2D.Drafter.Launcher 
    



      
A setup page shown before a game starts. The player picks where the game's data is,
how it is drawn, and anything else the game asks. Play saves the choices, and later
runs start straight away with them.
fields = [
  %{key: :dir, label: "Quake folder", kind: {:path, &MyGame.check_dir/1}, discover: &MyGame.find_dir/0},
  %{key: :skill, label: "Skill", kind: {:choice, [{0, "easy"}, {1, "normal"}, {2, "hard"}]}, default: 1},
  Cauldron2D.Drafter.Launcher.drawing_field()
]

case Cauldron2D.Drafter.Launcher.choose(MyGame.Client, fields, overrides: %{skill: 2}, player: "ranger") do
  {:ok, values} -> start_the_game(values)
  :quit -> :ok
end
A field is a map:
	:key — the atom its value is kept under
	:label — the text shown beside it
	:kind — {:path, check}, a path the player types, where check takes it and
answers :ok or {:error, text}; {:choice, [{value, text}]}, one of a list the
player steps through; or :text, any text
	:default — the value when nothing else gives one (optional)
	:discover — a function answering a value or nil, tried when nothing is saved
(optional; for finding a game's data in the usual places)
	:hint — a line shown under the field (optional)

choose/3 works out each value from the run's overrides (from command-line flags),
then what was saved, then :discover, then :default. It shows the page when nothing
has been saved yet, when a path does not pass its check, or when the option
launcher: true asks for it. Play saves the values under
$XDG_CONFIG_HOME/<game>/launcher.config (or ~/.config), <game> named as
Cauldron2D.Drafter.Client.Settings names it. Overrides that skip the page are not
saved.
A field with key :drawing (drawing_field/0) is also written into the player's
settings (Cauldron2D.Drafter.Client.Settings's drawing) when :player is given, so
the page and the game's own options change the same setting.
On the page, ↑ and ↓ move, ← and → change a choice, Enter edits a path or text or presses
Play or Quit, and Escape quits.

      


      
        Summary


  
    Types
  


    
      
        field()

      


    





  
    Functions
  


    
      
        choose(game, fields, opts \\ [])

      


        The values for game's fields, showing the page when it is needed. Options:
:overrides (a map of values for this run), :launcher (true shows the page
whatever was saved), :player (the player whose settings get the :drawing field),
:title (the page's heading, default the game's title).



    


    
      
        drawing_field()

      


        The field for how the game is drawn: automatically, in software, or on the graphics card in the terminal or a window.



    


    
      
        keybindings()

      


    


    
      
        load(game)

      


        The values saved for game, or an empty map.



    


    
      
        on_ready(state)

      


        Callback implementation for Drafter.App.on_ready/1.



    


    
      
        on_timer(timer_id, state)

      


        Callback implementation for Drafter.App.on_timer/2.



    


    
      
        path(game)

      


        Where game's launcher choices are kept.



    


    
      
        save(game, values)

      


        Saves values for game.



    


    
      
        show(title, fields, values)

      


        Shows the page with values filled in; answers the values on Play, or :quit.



    


    
      
        steam_folders(name)

      


        The folders where Steam keeps the game folder name on this machine, the ones that
exist: Steam's own libraries on macOS, Linux (including Flatpak) and Windows, and
Steam in CrossOver bottles on macOS. For a field's :discover.



    


    
      
        unmount(state)

      


        Callback implementation for Drafter.App.unmount/1.



    





      


      
        Types


        


  
    
      
    
    
      field()



        
          
        

    

  


  

      

          @type field() :: %{
  :key => atom(),
  :label => String.t(),
  :kind =>
    {:path, (String.t() -> :ok | {:error, String.t()})}
    | {:choice, [{term(), String.t()}]}
    | :text,
  optional(:default) => term(),
  optional(:discover) => (-> term() | nil),
  optional(:hint) => String.t()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      choose(game, fields, opts \\ [])



        
          
        

    

  


  

      

          @spec choose(module(), [field()], keyword()) :: {:ok, map()} | :quit


      


The values for game's fields, showing the page when it is needed. Options:
:overrides (a map of values for this run), :launcher (true shows the page
whatever was saved), :player (the player whose settings get the :drawing field),
:title (the page's heading, default the game's title).

  



  
    
      
    
    
      drawing_field()



        
          
        

    

  


  

      

          @spec drawing_field() :: field()


      


The field for how the game is drawn: automatically, in software, or on the graphics card in the terminal or a window.

  



  
    
      
    
    
      keybindings()



        
          
        

    

  


  


  



  
    
      
    
    
      load(game)



        
          
        

    

  


  

      

          @spec load(module()) :: map()


      


The values saved for game, or an empty map.

  



  
    
      
    
    
      on_ready(state)



        
          
        

    

  


  

Callback implementation for Drafter.App.on_ready/1.

  



  
    
      
    
    
      on_timer(timer_id, state)



        
          
        

    

  


  

Callback implementation for Drafter.App.on_timer/2.

  



  
    
      
    
    
      path(game)



        
          
        

    

  


  

      

          @spec path(module()) :: Path.t()


      


Where game's launcher choices are kept.

  



  
    
      
    
    
      save(game, values)



        
          
        

    

  


  

      

          @spec save(module(), map()) :: :ok


      


Saves values for game.

  



  
    
      
    
    
      show(title, fields, values)



        
          
        

    

  


  

      

          @spec show(String.t(), [field()], map()) :: {:ok, map()} | :quit


      


Shows the page with values filled in; answers the values on Play, or :quit.

  



  
    
      
    
    
      steam_folders(name)



        
          
        

    

  


  

      

          @spec steam_folders(String.t()) :: [Path.t()]


      


The folders where Steam keeps the game folder name on this machine, the ones that
exist: Steam's own libraries on macOS, Linux (including Flatpak) and Windows, and
Steam in CrossOver bottles on macOS. For a field's :discover.
Cauldron2D.Drafter.Launcher.steam_folders("Half-Life")

  



  
    
      
    
    
      unmount(state)



        
          
        

    

  


  

Callback implementation for Drafter.App.unmount/1.

  


        

      


  

    
Cauldron2D.Drafter.Server 
    



      
Serve a game over ssh, with its accounts, its web endpoint and its beacon.
{:ok, server} = Cauldron2D.Drafter.Server.start(game: MyGame.Client, port: 2222, web: {:my_game, MyGame.Web.Endpoint, 2280})
Cauldron2D.Drafter.Server.stop(server)
Players register on first connection as new@host (:register_as), or through
whatever login the game's web pages offer. Each account is given its own sound
port on the server — :sound_port for the first account, the next number for the
next, and so on — kept in its props as :pulse_port; the terminal client's audio
goes as raw PCM through the ssh -R <port>:127.0.0.1:4713 tunnel to a player
program on the player's machine. The worlds are the game's, registered with
Cauldron2D.Worlds before or after the server starts.
Options
	:game — the module implementing Cauldron2D.Client.Game. Required
	:port — the ssh port, 0 for any free one. Default 2222
	:ip — what to bind, as Drafter.Server.start_ssh/2 takes it. Default :any
	:accounts — the account file, or a running Drafter.Accounts server. Default
Cauldron2D.Paths.data(atlas, "accounts.terms")
	:accounts_name — a name for the accounts server it starts. Default none
	:sound_port — the first account's sound port, false for none. Default 24713
	:system_dir — the ssh host key directory. Default: drafter's temporary keys
	:register_as — the name that registers. Default "new"
	:mount_props — merged into every session's mount props. Default %{}
	:send_buffer — the bytes of each connection's send buffer
(Drafter.Server.start_ssh/2), so a session drawing faster than its connection
carries skips frames instead of falling behind. Default 65536
	:login_timeout — the milliseconds a player has from connecting to logging in,
ssh's host key question and the password included. Default 600000
	:web — {otp_app, endpoint, port}: the game's Phoenix endpoint, started on
every IPv4 interface at that port. Default: none
	:beacon — call on the local network with Cauldron2D.Beacon. Default true
	:beacon_port — its port. Default Cauldron2D.Beacon.port/0
	:node — name this VM so other nodes can join its worlds, false for none.
Default <atlas>@<host>, when the VM is not already named

Returns {:ok, %{daemon, port, accounts, http, node, beacon}}, port the ssh port
served on; stop/1 stops what was
started, leaving the worlds registered.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        hostname()

      


        This machine's name, as players are told to connect to it.



    


    
      
        start(opts)

      


        Start serving; see the module documentation for the options.



    


    
      
        stop(server, notice \\ "The server closed this session.")

      


        Stop what start/1 started. Returns once the ssh port, the web endpoint and the
beacon are stopped, so the port can be served on again at once. Then, from a process
of its own, each player connected over ssh is disconnected — their game left, their
terminal restored and notice shown on it (default "The server closed this session.") — and the
accounts server is stopped; the caller may be a process those players' games call.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{
  daemon: pid() | [pid()],
  port: pos_integer(),
  accounts: pid(),
  http: pos_integer() | nil,
  node: node() | nil,
  beacon: pid() | nil,
  web: module() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      hostname()



        
          
        

    

  


  

      

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


      


This machine's name, as players are told to connect to it.

  



  
    
      
    
    
      start(opts)



        
          
        

    

  


  

      

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


      


Start serving; see the module documentation for the options.

  



    

  
    
      
    
    
      stop(server, notice \\ "The server closed this session.")



        
          
        

    

  


  

      

          @spec stop(t(), String.t()) :: :ok


      


Stop what start/1 started. Returns once the ssh port, the web endpoint and the
beacon are stopped, so the port can be served on again at once. Then, from a process
of its own, each player connected over ssh is disconnected — their game left, their
terminal restored and notice shown on it (default "The server closed this session.") — and the
accounts server is stopped; the caller may be a process those players' games call.

  


        

      


  

    
Cauldron2D.Drafter.Sprites 
    



      
An atlas's art as stored kitty images, transmitted once and placed many times.
Drafter.Compositor.write_raw(Cauldron2D.Drafter.Sprites.transmit(:my_game))
Every frame of every art in the atlas gets a stable image id from image_id/3, so a
surface can place it by id on any later frame without sending pixels again. Transmit
once per session, and again after anything that empties the terminal's image store or
changes the atlas.

      


      
        Summary


  
    Functions
  


    
      
        image_id(atlas, art)

      


        The kitty image id under which the first frame of art of atlas is stored; the same on every call.



    


    
      
        image_id(atlas, art, at_ms)

      


        The kitty image id of the frame of art showing at at_ms.



    


    
      
        label_id(atlas, text, colour, scale)

      


        The kitty image id of text drawn in colour at scale by Linocut.Font, the same on every call.



    


    
      
        label_transmit(atlas, text, colour, scale, opts \\ [])

      


        The bytes that store text drawn in colour at scale under its label_id/4.



    


    
      
        resampled(raster, arg2)

      


        raster at {width, height} pixels, each output pixel the nearest source pixel; the
raster itself at its own size or with nil.



    


    
      
        transmit(atlas, opts \\ [])

      


        The bytes that store every frame of every art of atlas in the terminal, without
displaying any.



    





      


      
        Functions


        


  
    
      
    
    
      image_id(atlas, art)



        
          
        

    

  


  

      

          @spec image_id(Cauldron2D.Atlas.name() | Cauldron2D.Atlas.t(), Cauldron2D.Atlas.art()) ::
  pos_integer()


      


The kitty image id under which the first frame of art of atlas is stored; the same on every call.

  



  
    
      
    
    
      image_id(atlas, art, at_ms)



        
          
        

    

  


  

      

          @spec image_id(
  Cauldron2D.Atlas.name() | Cauldron2D.Atlas.t(),
  Cauldron2D.Atlas.art(),
  integer()
) ::
  pos_integer()


      


The kitty image id of the frame of art showing at at_ms.

  



  
    
      
    
    
      label_id(atlas, text, colour, scale)



        
          
        

    

  


  

      

          @spec label_id(
  Cauldron2D.Atlas.name() | Cauldron2D.Atlas.t(),
  String.t(),
  Cauldron2D.Atlas.rgb(),
  pos_integer()
) :: pos_integer()


      


The kitty image id of text drawn in colour at scale by Linocut.Font, the same on every call.

  



    

  
    
      
    
    
      label_transmit(atlas, text, colour, scale, opts \\ [])



        
          
        

    

  


  

      

          @spec label_transmit(
  Cauldron2D.Atlas.name() | Cauldron2D.Atlas.t(),
  String.t(),
  Cauldron2D.Atlas.rgb(),
  pos_integer(),
  keyword()
) :: iodata()


      


The bytes that store text drawn in colour at scale under its label_id/4.

  



  
    
      
    
    
      resampled(raster, arg2)



        
          
        

    

  


  

      

          @spec resampled(FrenchCurve.Raster.t(), {pos_integer(), pos_integer()} | nil) ::
  FrenchCurve.Raster.t()


      


raster at {width, height} pixels, each output pixel the nearest source pixel; the
raster itself at its own size or with nil.

  



    

  
    
      
    
    
      transmit(atlas, opts \\ [])



        
          
        

    

  


  

      

          @spec transmit(Cauldron2D.Atlas.name() | Cauldron2D.Atlas.t(), keyword()) :: iodata()


      


The bytes that store every frame of every art of atlas in the terminal, without
displaying any.
Options
	:size — {width, height} in pixels to store each sprite at, resampled
nearest-neighbour once here, so a placement of that size is drawn pixel for pixel
and the terminal scales nothing. Default: the sprite's own size
	:compress — zlib each transmit. Default true


  


        

      


  

    
Cauldron2D.Drafter.Surface 
    



      
A drafter widget that draws a Cauldron2D surface.
{:cauldron_surface,
 [
   id: :map,
   atlas: :my_game,
   focus: {x, y},
   cell: &MyGame.cell/1,
   movers: [{:ball, {7.42, 3.15}}],
   flex: 1
 ]}
Register it before use, after loading it:
Code.ensure_loaded!(Cauldron2D.Drafter.Surface)
Drafter.Widget.Registry.register(Cauldron2D.Drafter.Surface)
Where Cauldron2D.Renderer finds a pixel protocol, image/3 hands drafter one composited
image and render/2 fills the pane with blank cells beneath it. Otherwise image/3 returns
nil and render/2 draws two-cell glyphs. Both read the same camera view, sized from the
pane by Cauldron2D.Camera.columns_for/1 and Cauldron2D.Camera.rows_for/1.
Until both :focus and :cell are set, render/2 fills the pane with black and image/3
returns nil.
Options
	:atlas — the name an atlas was installed under with Cauldron2D.Atlas.install/1
	:focus, :cell — passed to Cauldron2D.Camera.view/1
	:movers — [{art, {x, y}}] or [{art, {x, y}, heading}] in world tile
coordinates, which may be fractional, heading in radians. Default []. In pixel
mode a mover the size of a tile is drawn at its exact pixel position and a larger one
stands in that cell, centred across it with its bottom edge on the cell's bottom, as
Cauldron2D.Surface stands a tall overlay; in text mode it replaces the
glyph of the nearest whole cell; every projection but the plain glyph one poses it
by its heading, showing the art's :front, :back or :side and mirroring it when
it faces left
	:volumes — [%{at: {x, y}, shape: shape, colour: {red, green, blue}, strength: s}]
in world tile coordinates: coloured regions of space tinting what is seen through
them, as Cauldron2D.Projection.Volume describes them. Every projection draws
them, and in text mode they tint the glyphs they cover. Default []
	:labels — [{text, {x, y}, colour}] or [{text, {x, y}, colour, opts}] in world
tile coordinates, as Cauldron2D.Surface.compose/4 takes them: names, numbers,
notes drawn over everything. Default []. In pixel mode a label is drawn in
Linocut.Font at its exact pixel position, with placements as a stored image of its
own; in text mode its characters overlay the glyphs from the nearest cell
	:zoom — how many times its native size a tile is drawn: 2 twice as large,
0.5 half, so a pane shows half or twice the tiles. Default 1. Levels a
surface draws exactly are zoom_levels/2's; another is drawn at the nearest of
them. Zoomed in, a pixel terminal that can fit an image to cells is sent the
smaller picture to scale, sixels are scaled first; zoomed out, the frame is
composed at the lower resolution. In text mode a tile zoomed in covers that many
more cells; zoomed out, every that-manyeth tile is drawn. Movers are placed by
the terminal (placements) only at native size
	:mode — a Cauldron2D.Renderer mode to force instead of detecting one;
:braille: the frame composed at four dots per tile side, pixels at or above a
luminance of 64 lit, drawn as braille text in the colour of each cell's lit pixels;
or a FrenchCurve.Backend.Cells glyph set, :half, :quad, :sextant or
:octant: the frame composed at twice the set's pixels per cell across a tile,
drawn as block characters in two colours per cell. Default nil
	:compress — zlib the kitty transmit. Default true
	:placements — :auto (default), true or false. Whether the pane is drawn
from images the terminal stores between frames rather than one image composited
every  frame; see below
	:projection — :top (default), :iso or :first_person; see below
	:picture — fn {width, height}, aspect -> raster end: a picture the game draws
itself, in place of the atlas world, at the pane's size in pixels; aspect is how
wide each pixel is on screen against its height. Given, the surface draws it in
every mode — through the terminal's pixel protocol, or as block glyphs — and
:projection is :picture; :focus, :cell and :movers are not read
	:native — {width, height}, the picture's own size in pixels. Given, on a kitty or
iTerm2 terminal the picture is asked for at that size times a whole number
(:native_scale), widened or heightened to the pane's shape, and the terminal
scales it to the pane, in place of the pane's cells times the density. :pane
asks for it at the pane's own pixels (the terminal's cell size times the pane's
cells, where the terminal reports one). Default nil
	:native_scale — :fit, the largest whole number at which the picture fits the
pane's pixels (the terminal's cell size times the pane's cells, where the terminal
reports one, else the cells times the density), or a positive integer. Default
:fit
	:picture_format — :rgba (default), deflated raw pixels; or :png, a PNG,
palette when the frame has at most 256 colours
(FrenchCurve.Backend.Kitty.encode/2), on a kitty terminal that keeps images
	:swap — true stores each frame under the one of two kitty image ids not on
screen, places it and only then deletes the other, as one synchronized update, so
the pane is never blank between frames, on a kitty terminal that keeps images.
Default false
	:facing — which step of a turn the isometric view is at, 0 to facings - 1.
A fraction is allowed and turns the view by part of a step. Default 0
	:facings — how many steps make a full turn, as a number for the isometric view or
a map per projection, %{iso: 8, oblique: 4}. The oblique view is fixed at its
default of one step, and takes 1 or 4. For the isometric view, at least 4.
At 4 the view is drawn by blitting one stamp per art, which is the cheapest
path; any other number, or a fractional :facing, draws the ground and the
standing arts by sampling, which costs several times as much and is seamless at
every angle. Default 4
	:tilt — the isometric diamond's height as a fraction of the tile, 0.5..1.5.
Default 1.0
	:heading — radians, where the first-person eye looks, 0 along +x. Default 0.0
	:eye — how far above the ground the camera sits, in tiles, where the projection
puts it in the world: first person and mode 7. An art gives its own with
Cauldron2D.Atlas.eye_height/2, so a taller figure sees further over the world.
Default nil, the projection's own
	:pitch — -1.0..1.0, how far the first-person horizon is moved. Default 0.0
	:density — how many pixels a terminal cell is drawn with in a projected view on a
terminal that scales pictures to cells, before the zoom divides it. More pixels show
more of a sprite's own detail; what that costs depends on the projection, because the
isometric and oblique views blit whole sprites while first person and mode 7 sample
every pixel. A map from projection to number sets each separately, which is how a game
keeps a crisp isometric view without paying for it in first person. Default: half the
atlas's tile size, and 4 in first person and mode 7
	:on_geometry — an event name sent to the application whenever the pane's rect changes,
see on_rect_change/2. Default nil
	:image_throttle, :image_priority — how often a new frame is composed and at
what scheduler priority, as drafter's widget server takes them. Defaults: every
second application frame, :low. A game animating at the application's frame rate
passes image_throttle: {1, :tick}, image_priority: :normal

Projections
:iso draws Cauldron2D.Projection.Iso with the focus at the pane's centre: floors as
diamonds, arts with a height as blocks, movers and flat overlays upright, turned by
:facing and tilted by :tilt; zoomed out it shrinks the whole picture. :first_person
draws Cauldron2D.Projection.FirstPerson from the focus along :heading, with
:pitch. Both are drawn as an image on a pixel terminal and as block characters or
braille otherwise; plain glyphs (:text) stay top-down. Placements are not used.
world_at/3 maps a pane cell back to the ground for the top and isometric views.
Scrolling
In both pixel renderings the focus sits at the exact centre of the pane: the grid is
composed one tile wider and taller than the pane and shown through a window shifted by
the fraction of a tile the focus is past a tile boundary, and movers are placed
relative to that same fractional origin. Text mode scrolls by whole tiles.
Animation
An art with frames (Cauldron2D.Atlas.put/4 with a list) is drawn at the frame showing
on the session's monotonic clock, in every rendering but glyphs. The grid image of the
placement rendering is sent again when a frame changes; a mover with frames is placed
by the frame's own stored image.
Placements
On a kitty terminal whose cell size the session knows
(Drafter.Session.Context.cell_size/0, asked for with use Drafter.App, cell_size: true),
the grid is one stored image, fitted to the pane by the terminal and sent again only
when its tiles or the atlas change, and each mover is a placement of a sprite stored by
Cauldron2D.Drafter.Sprites.transmit/2 — a few dozen bytes per mover per frame, no
pixels. The surface stores the sprites itself, once per atlas and cell size, resampled
to the two cells by one row a tile occupies, so the terminal draws a sprite pixel for
pixel wherever it is placed. Elsewhere the movers are composited into one image per
frame.
The isometric and oblique panes are placed the same way while no volume is up: the pane
is stored once at a quarter again its size, and a frame that only moved the camera
shows that same image through a shifted source rectangle. Everything that moves is a
patch — a small picture of the pane's own pixels around each mover, composed the way the
whole frame is, so a mover behind a pillar is behind it in the patch too. Patches that
touch are sent as one, and a frame whose moving parts cover too much of the pane is
composited whole instead.
The protocol is protocol/1's; whether the terminal places is
FrenchCurve.Capability.placements?/1 asked of the session's environment, so an iTerm2
drawing with kitty graphics, which stores but never places, is composited every frame.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        cell_at(state, rect, world)

      


        The pane cell a world point is drawn at, as world_at/3 reads one back.



    


    
      
        component_tag()

      


        The tag this widget answers to in a component tree: :cauldron_surface.



    


    
      
        drawn_mode(state)

      


        The mode the surface actually draws in: a cell set, :braille, a pixel protocol, or
:text where there is no picture to draw.



    


    
      
        fitted(state)

      


        The surface as a picture protocol draws it: zooming in is fewer pixels for the same
cells, and zooming out, where the projection can draw its own world smaller, is the
same pixels with a smaller world in them.



    


    
      
        fitting_zoom(state, height)

      


        The zoom a projection is actually drawn at in a picture height pixels tall.



    


    
      
        focused(state)

      


    


    
      
        handle_event(event, state)

      


        Callback implementation for Drafter.Widget.handle_event/2.



    


    
      
        image(state, rect, id)

      


        Produce the frame as terminal-graphics bytes, or nil when there is nothing to draw.



    


    
      
        image_active?(state)

      


        Whether image/3 draws anything: a pixel protocol is in use and the view is set.



    


    
      
        mount(props)

      


        Build the widget's state from its props.



    


    
      
        on_rect_change(rect, state)

      


        Record the pane's rect, and report it when it differs from the one already held.



    


    
      
        picture(state, rect)

      


        The picture a projection is drawn into for rect, in the mode the surface is in.



    


    
      
        preferred_height(args, opts)

      


    


    
      
        projections()

      


        The projections a surface draws the atlas world in: :top, :oblique, :iso, :mode7
and :first_person. A surface given a :picture draws that instead, as :picture.



    


    
      
        protocol(surface)

      


        The pixel protocol this surface draws with, or nil for glyphs.



    


    
      
        unmount(state)

      


        Callback implementation for Drafter.Widget.unmount/1.



    


    
      
        update(props, state)

      


        Fold re-rendered props into the widget state.



    


    
      
        update_props_from_mount(mount_props, existing_state, opts)

      


    


    
      
        world_at(state, rect, cell)

      


        The world point under pane cell {column, row}, on the ground, for the view the
surface draws; nil in first person, where a cell is not a place. A :picture surface
gives the point of its picture there instead — the cell's centre for whole cells, the
point itself for fractional ones (a pixel-precise pointer) — as fractions of the
picture's width and height ({0.0, 0.0} the top-left corner); with a :frame it gives
the point of the frame Cauldron2D.Fit.letterbox/3 places in the picture, nil on
the bars around it.



    


    
      
        zoom_levels(atlas, mode)

      


        The zoom levels a surface draws exactly, largest first: in :text mode and the pixel
modes (:kitty, :iterm2, :sixel, or nil for whichever is detected) 4 down to a
sixteenth, kept to the divisors of the atlas's tile size zoomed out; in :braille mode
those where a tile is a whole number of dots, from the tile's size in dots down to one.



    


    
      
        zoom_levels(atlas, mode, projection)

      


        The zoom levels the surface draws projection at exactly, largest first; see zoom_levels/2.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron2D.Drafter.Surface{
  atlas: term(),
  cell: term(),
  compress: term(),
  density: term(),
  eye: term(),
  facing: term(),
  facings: term(),
  focus: term(),
  frame: term(),
  heading: term(),
  labels: term(),
  layers: term(),
  mode: term(),
  movers: term(),
  native: term(),
  native_scale: term(),
  on_geometry: term(),
  picture: term(),
  picture_format: term(),
  pitch: term(),
  placements: term(),
  projection: term(),
  rect: term(),
  swap: term(),
  tilt: term(),
  volumes: term(),
  widget_id: term(),
  zoom: term()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      cell_at(state, rect, world)



        
          
        

    

  


  

      

          @spec cell_at(t(), map(), {number(), number()}) :: {float(), float()} | nil


      


The pane cell a world point is drawn at, as world_at/3 reads one back.
{column, row} relative to the pane's top-left corner, fractional, so a caller can see
where in the cell the point falls. nil in first person, and for a point the
projection cannot show. Round-trips with world_at/3.

  



  
    
      
    
    
      component_tag()



        
          
        

    

  


  

      

          @spec component_tag() :: atom()


      


The tag this widget answers to in a component tree: :cauldron_surface.

  



  
    
      
    
    
      drawn_mode(state)



        
          
        

    

  


  

      

          @spec drawn_mode(t()) :: atom()


      


The mode the surface actually draws in: a cell set, :braille, a pixel protocol, or
:text where there is no picture to draw.

  



  
    
      
    
    
      fitted(state)



        
          
        

    

  


  

      

          @spec fitted(t()) :: t()


      


The surface as a picture protocol draws it: zooming in is fewer pixels for the same
cells, and zooming out, where the projection can draw its own world smaller, is the
same pixels with a smaller world in them.
A terminal that scales pictures to cells has no other way to zoom in than to hand it a
smaller picture. Zooming out that way costs four times the pixels a step, which is a
picture nobody can transmit thirty times a second; a projection that takes a :shrink
draws more world into the picture it already had instead.

  



  
    
      
    
    
      fitting_zoom(state, height)



        
          
        

    

  


  

      

          @spec fitting_zoom(t(), pos_integer()) :: number()


      


The zoom a projection is actually drawn at in a picture height pixels tall.
The zoom asked for, rounded to a level the projection draws exactly, then pulled back
until the tallest art stands in the half of the picture above its feet with a tile to
spare, so a figure at the middle of the picture has room over its head. In the cell and
braille modes a picture is only a few dozen pixels tall, so the closest zoom would
otherwise show a figure's boots and nothing above them.

  



  
    
      
    
    
      focused(state)



        
          
        

    

  


  


  



  
    
      
    
    
      handle_event(event, state)



        
          
        

    

  


  

Callback implementation for Drafter.Widget.handle_event/2.

  



  
    
      
    
    
      image(state, rect, id)



        
          
        

    

  


  

      

          @spec image(t(), map(), term()) :: {iodata(), iodata(), map()} | nil


      


Produce the frame as terminal-graphics bytes, or nil when there is nothing to draw.
Returns nil when Cauldron2D.Renderer finds no pixel protocol, when :focus or :cell
is unset, or when composing the frame raises.
A frame that raises is logged with its stacktrace before nil is returned, so a missing
atlas or a bad mover shows up as an error rather than as a pane that is silently blank.
Frames are drawn many times a second, so the same message is logged once per widget process
rather than on every frame.
Otherwise returns {paint, clear, region}:
	paint — the bytes that draw this frame, which already begin with clear
	clear — the bytes that remove this frame, empty for protocols that leave no stored
image behind
	region — %{dx: 0, dy: 0, cols: cols, rows: rows, place: place} covering the pane.
place re-asserts an already-transmitted image's placement, and is nil for protocols
whose bytes are the pixels themselves

id identifies the image to the terminal across frames, so successive calls for the same
widget must pass the same id.
FrenchCurve.frame/3 builds the bytes, which matters because not every terminal detected as
:kitty keeps images under an id — iTerm does not, and a surface animated as though it did
would never move.

  



  
    
      
    
    
      image_active?(state)



        
          
        

    

  


  

      

          @spec image_active?(t()) :: boolean()


      


Whether image/3 draws anything: a pixel protocol is in use and the view is set.

  



  
    
      
    
    
      mount(props)



        
          
        

    

  


  

      

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


      


Build the widget's state from its props.
Props may be a map or a keyword list. Every key falls back to its documented default when
absent, so compress: false means false rather than the default.

  



  
    
      
    
    
      on_rect_change(rect, state)



        
          
        

    

  


  

      

          @spec on_rect_change(map(), t()) :: t()


      


Record the pane's rect, and report it when it differs from the one already held.
With :on_geometry set and a drafter application running, the application is sent
%{rect: rect, size: {columns, rows}}, where size is the viewport in tiles. Those two,
with Cauldron2D.Camera.origin/2 and Cauldron2D.Camera.tile_at/2, are what maps a screen
position back to a world tile.
Returns the state carrying the new rect.

  



  
    
      
    
    
      picture(state, rect)



        
          
        

    

  


  

      

          @spec picture(t(), map()) ::
  {{number(), number()}, {number(), number()}, number()} | nil


      


The picture a projection is drawn into for rect, in the mode the surface is in.
{{width, height}, {across, down}, aspect}: the picture's size in pixels, how many of
those pixels a terminal cell and a terminal row cover, and the pixel aspect the
projection is given. nil in the plain glyph mode, which draws the grid from above
whatever the projection is.

  



  
    
      
    
    
      preferred_height(args, opts)



        
          
        

    

  


  


  



  
    
      
    
    
      projections()



        
          
        

    

  


  

      

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


      


The projections a surface draws the atlas world in: :top, :oblique, :iso, :mode7
and :first_person. A surface given a :picture draws that instead, as :picture.

  



  
    
      
    
    
      protocol(surface)



        
          
        

    

  


  

      

          @spec protocol(t()) :: :kitty | :iterm2 | :sixel | nil


      


The pixel protocol this surface draws with, or nil for glyphs.
A forced :mode naming a protocol or a glyph rendering wins; then CAULDRON_MODE and
the application configuration, through Cauldron2D.Renderer.resolved/1; and where
those leave it to the terminal, Drafter.Widget.Chart.Pixel.terminal/0: what the
session's terminal answered the startup probe, or its environment when it was not
probed, with iTerm2 always judged by its environment.

  



  
    
      
    
    
      unmount(state)



        
          
        

    

  


  

Callback implementation for Drafter.Widget.unmount/1.

  



  
    
      
    
    
      update(props, state)



        
          
        

    

  


  

      

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


      


Fold re-rendered props into the widget state.
Every option the widget takes can be changed by a re-render, not only the camera ones. A key
present in props is used even when its value is nil or false, so a mode that was forced
can be unforced and compress can be turned off. A key absent from props leaves that part
of the state as it was.

  



  
    
      
    
    
      update_props_from_mount(mount_props, existing_state, opts)



        
          
        

    

  


  


  



  
    
      
    
    
      world_at(state, rect, cell)



        
          
        

    

  


  

      

          @spec world_at(t(), map(), {number(), number()}) :: {float(), float()} | nil


      


The world point under pane cell {column, row}, on the ground, for the view the
surface draws; nil in first person, where a cell is not a place. A :picture surface
gives the point of its picture there instead — the cell's centre for whole cells, the
point itself for fractional ones (a pixel-precise pointer) — as fractions of the
picture's width and height ({0.0, 0.0} the top-left corner); with a :frame it gives
the point of the frame Cauldron2D.Fit.letterbox/3 places in the picture, nil on
the bars around it.

  



  
    
      
    
    
      zoom_levels(atlas, mode)



        
          
        

    

  


  

      

          @spec zoom_levels(Cauldron2D.Atlas.name(), atom() | nil) :: [number()]


      


The zoom levels a surface draws exactly, largest first: in :text mode and the pixel
modes (:kitty, :iterm2, :sixel, or nil for whichever is detected) 4 down to a
sixteenth, kept to the divisors of the atlas's tile size zoomed out; in :braille mode
those where a tile is a whole number of dots, from the tile's size in dots down to one.
Those are the top-down projection's, and zoom_levels/3 gives another projection's:
isometric, 2 down to a quarter; oblique, 2 down to a half; first person and mode 7,
1 alone. The isometric view draws its own world smaller to zoom out, so its steps
out cost nothing; see fitted/1.

  



  
    
      
    
    
      zoom_levels(atlas, mode, projection)



        
          
        

    

  


  

      

          @spec zoom_levels(Cauldron2D.Atlas.name(), atom() | nil, atom()) :: [number()]


      


The zoom levels the surface draws projection at exactly, largest first; see zoom_levels/2.

  


        

      


  

    
Cauldron2D.Drafter.Surface.Patch 
    



      
Which parts of a projected picture have to be drawn again this frame.
Patch.plan([{10, 20, 4, 4}], {960, 400}, {8, 16}, 0.4)
#=> {:patches, [{8, 16, 8, 16}]}
spots are the pixel rectangles the moving parts of a scene cover, each
{x, y, width, height}; picture is its size in pixels; cell the pixels one
terminal cell covers, as {across, down}; room the share of the picture still worth
patching.
Answers {:patches, rects}, every rectangle clipped to the picture, grown out to cell
edges, and merged with any it touches, so no two of them meet and each starts on a
whole cell. Answers :whole when the rectangles would cover more than room of the
picture.

      


      
        Summary


  
    Types
  


    
      
        rect()

      


    





  
    Functions
  


    
      
        plan(spots, picture, cell, room)

      


        The rectangles to redraw, as the module documentation describes.



    





      


      
        Types


        


  
    
      
    
    
      rect()



        
          
        

    

  


  

      

          @type rect() :: {integer(), integer(), pos_integer(), pos_integer()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      plan(spots, picture, cell, room)



        
          
        

    

  


  

      

          @spec plan([rect()], {pos_integer(), pos_integer()}, {number(), number()}, number()) ::
  {:patches, [rect()]} | :whole


      


The rectangles to redraw, as the module documentation describes.

  


        

      


  

    
mix cauldron.input 
    



      
Measure drafter's input path from a DRAFTER_TRACE log.
DRAFTER_TRACE=1 mix my_game
mix cauldron.input                 # reads ./drafter_trace.log
mix cauldron.input /tmp/other.log
Takes the log path as its one optional argument, defaulting to drafter_trace.log in the
current directory, and raises if it cannot be read. Lines it does not recognise are ignored.
The log
drafter writes one line per event, <kind> <hh:mm:ss.uuuuuu> <rest>:
	S — a chunk read from stdin, ending in the bytes as hex
	I — a decoded event, such as a mouse report
	W — a frame written to the terminal, with bytes=, lines= and write_us= fields

What it prints
Counts of chunks, decoded events and mouse events, then median, p90 and max for the bytes
per read, the delay from a chunk arriving to the event it becomes, the gap between reads, and
the gap between mouse events. For the writes it prints bytes and lines per frame and the time
spent inside the write call, plus a count of writes over 5 ms, which is time the terminal
spent not draining what it was sent.
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