

    

        Cauldron2D

        v0.1.3



    


  

    Table of contents

    
      



      	Cauldron2D


      	Your first game: Cistern





        	
          Modules
          


      	Cauldron2D


      	Cauldron2D.Arenas


      	Cauldron2D.Arenas.OnDemand


      	Cauldron2D.Arenas.Sweeper


      	Cauldron2D.Arenas.Table


      	Cauldron2D.Atlas


      	Cauldron2D.Atlas.Manifest


      	Cauldron2D.Atlas.Tables


      	Cauldron2D.Audio


      	Cauldron2D.Audio.Music


      	Cauldron2D.Audio.Rendered


      	Cauldron2D.Beacon


      	Cauldron2D.Beacon.Listener


      	Cauldron2D.Body


      	Cauldron2D.Camera


      	Cauldron2D.Camera.Follow


      	Cauldron2D.Client.Game


      	Cauldron2D.Client.Hud


      	Cauldron2D.Collision


      	Cauldron2D.Collision.Buckets


      	Cauldron2D.Game


      	Cauldron2D.Grid.Coarse


      	Cauldron2D.Grid.Fov


      	Cauldron2D.Grid.Path


      	Cauldron2D.Input


      	Cauldron2D.Ledger


      	Cauldron2D.Ledger.Recorder


      	Cauldron2D.Loop


      	Cauldron2D.Map


      	Cauldron2D.Minimap


      	Cauldron2D.Particles


      	Cauldron2D.Paths


      	Cauldron2D.Player


      	Cauldron2D.Renderer


      	Cauldron2D.Replay


      	Cauldron2D.Replay.Viewer


      	Cauldron2D.Rng


      	Cauldron2D.Robot


      	Cauldron2D.Save


      	Cauldron2D.Sheet


      	Cauldron2D.Stats


      	Cauldron2D.Surface


      	Cauldron2D.Test


      	Cauldron2D.Trace


      	Cauldron2D.Tuning


      	Cauldron2D.World


      	Cauldron2D.World.Events


      	Cauldron2D.World.Presence





        



        	
          Mix Tasks
          


      	mix cauldron.report





        


      

    

  

    Cauldron2D

A 2D game engine for the BEAM: terminal first, with the browser and the desktop as
front ends. A game is a value and a few pure functions; the engine draws it, runs it for
many players, plays its sound and puts it on screen wherever you point it.
Getting started
def deps do
  [
    {:cauldron_2d, "~> 0.1"},
    {:cauldron_2d_drafter, "~> 0.1"},
    {:tuning_fork_speaker, "~> 0.1"}
  ]
end
Then read Your first game: it builds a small game from nothing — the game
as a value, its tests, its art from .pic files, the terminal front end with settings
and a hud, sound and music, a second player and a robot, the browser and the window —
and every step is a working example in the repository.
The pieces, and where they live:
	package	what
	cauldron_2d	this package: the engine — tiles, sprites, camera, physics, input, worlds, players, replay, audio, the client contract
	cauldron_2d_drafter	the terminal: a surface widget and a ready-made client
	cauldron_2d_net	the network: the served side (a Phoenix channel, socket, pages and API) with cauldron.js for the browser, and the links an Elixir client uses to join a world over the socket or on a connected node — the wire, the remote calls, the load test
	cauldron_2d_wx	the desktop: a wx window drawing the same wire
	linocut	pictures as text or code, and pictures derived from others
	cauldron_2d_easel, _drafter, _web, _kino	the atlas editors: in the terminal, in a browser, in Livebook

What is in the engine
		
	Cauldron2D.Atlas	the catalogue: a sprite (or frames at a rate), a glyph and a colour per tile, built in code or loaded from a directory of .png and .pic files; subscribe/1 tells of a change
	Cauldron2D.Sheet	the atlas packed onto one raster with an index, for a browser or a window
	Cauldron2D.Surface	a grid of cells composited into one raster, without touching a pixel per frame; movers, animated frames at a time, and labels in Linocut.Font
	Cauldron2D.Camera	which part of the world is on screen, and what is in each cell; Camera.Follow trails a target and shakes
	Cauldron2D.Loop	a fixed timestep, so game speed does not follow frame rate
	Cauldron2D.Renderer	pixels or glyphs, decided by the terminal
	Cauldron2D.Rng	a seeded generator carried in state, so a game is reproducible
	Cauldron2D.Body	a point mass with a heading: thrust, drag, gravity fields, wrapping
	Cauldron2D.Collision	swept bodies against a grid of whole and half tiles, and each other
	Cauldron2D.Particles	short-lived movers under a cap
	Cauldron2D.Map	a tile map as text, picture or classic header format, with a game-supplied legend
	Cauldron2D.Input	held actions from key presses and releases, with tap and toggle fallbacks
	Cauldron2D.World	a Cauldron2D.Game run at a fixed tick for many players, each sent their own view; stats/1 says how it keeps up
	Cauldron2D.World.Presence, Cauldron2D.World.Events	joins and leaves in every world, and a world's events each tick, for processes that are not players
	Cauldron2D.Replay	a record of joins and input that rebuilds the same game; Replay.Viewer plays it back to a watcher
	Cauldron2D.Audio	effects placed around a listener, and music in sections and layers, per player
	Cauldron2D.Client.Game	what a game gives every front end — terminal, browser, window — to put its worlds in front of a player; Client.Hud is the hud's data
	Cauldron2D.Arenas	the arenas a game offers: a world each with its children, started on first use and swept when idle; Stats says how the node keeps up
	Cauldron2D.Robot	a computer player: a process that joins as {:robot, n} and decides through a brain module on a cadence set by its skill
	Cauldron2D.Grid.Path, Cauldron2D.Grid.Coarse, Cauldron2D.Grid.Fov	ways across a grid, in blocks, and what can be seen
	Cauldron2D.Minimap	the whole map in a few rows of braille with marks
	Cauldron2D.Ledger, Cauldron2D.Save, Cauldron2D.Paths	results and boards, saved games, and where a game's files live
	Cauldron2D.Beacon	a server found on the local network
	Cauldron2D.Test	a game driven in a test with no world and no clock
	Cauldron2D.Tuning, Cauldron2D.Trace	the numbers a game plays by, and a trace mix cauldron.report reads

Putting it on screen is cauldron_2d_drafter,
a separate package: nothing here depends on a UI framework, so a frame can be composed
and asserted on as bytes with no terminal, no app loop and no timing involved.
How it fits together
A game is two modules. Cauldron2D.Game is the game itself — init/1, join/3,
leave/2, handle_input/3, step/2, view/2, drain_events/1, all pure — and
Cauldron2D.World runs it: players join from their own processes with
Cauldron2D.Player, send what they hold, and receive {:cauldron_frame, %{tick, view, events}} every tick. Started with record: true the world keeps a Cauldron2D.Replay;
with tick: :on_input it steps only when input arrives, which is the world for a
turn-based game; pause/1 and resume/1 hold a clocked one; state: starts it from a
saved game.
Cauldron2D.Client.Game is what the front ends need to show it — its title, atlas,
actions and keymaps, arenas, how a view becomes a scene and a hud, its sounds and music
— and cauldron_2d_drafter, cauldron_2d_net and cauldron_2d_wx each put it in
front of a player with a title, a lobby, settings, the arena, a summary and the guide.
An arena whose world is {module, opts} is the player's own, started by the client. The
lobby lists the arenas; a game with only one and lobby?: false goes from its title
straight into it. Neither has anything to do with how a world steps: a turn-based game
whose players share a world has a lobby like any other, and what a player is in that
world — a character, a party — is the game's to ask, through its join props or a page of
its own.
Cauldron2D.Audio is one process per listener. Events carry a position and are scaled
and panned by their distance from the listener. Cauldron2D.Audio.Music plays a piece
the game declares as sections and layers — the engine names none of them — switching
sections on bar boundaries with a cross-fade and layer gains at once.
Design notes
The engine draws; the game is the game
Entities, combat, generation, turn order and saving belong to the game. The engine's
job is narrower: a grid of tile ids becomes bytes on a display, cheaply, on whatever
protocol is there. The one place they meet is a function:
Cauldron2D.Camera.view(
  focus: {x, y},
  bounds: {width, height},
  size: {columns, rows},
  cell: fn {x, y} -> cell end
)
A roguelike's cell consults its map, entities and field of view; a brick game's
consults a map of bricks. Neither tells the engine anything else about itself.
The fast path
Drawing every tile into a shared raster would be about 245,000 map writes a frame at 16 px
tiles and a 40×24 viewport. Cauldron2D.Surface touches no pixel on the frame path:
	a tile is composited once. A cell's appearance is fully described by
{base, overlays, tint}; each distinct combination is alpha-blended once into a flat RGBA
binary and cached in ETS. A few hundred cover a whole game
	a frame is built by slicing. Pixel row n of a row of tiles is binary_part/3 of each
tile at the same offset, concatenated — sub-binaries, no copying, no arithmetic per pixel

A 40×24 viewport is ~15,000 binary_part calls, about 1 ms, and the result goes straight
into FrenchCurve.Raster.from_rgba/4.
Movers — sprites at fractional positions, for anything that is not on the grid — are a
separate path that touches only the rows they land on, so a frame with none pays nothing for
them.
Two cells per tile
A tile is two terminal cells wide and one tall. Cells are about twice as tall as they are wide,
so a square tile drawn across two of them stays square — and the image's aspect ratio then
matches the cell box the terminal scales it into, which keeps the art from being stretched by
the terminal.
Text mode
Terminals with no pixel protocol get two-cell coloured glyphs, from the same cells, so the two
renderings cannot disagree. Braille is not used for tiles: it packs 2×4 dots into a cell, so a
16-pixel tile would land on four dots and a monster would look like a wall.
Sub-tile positions have no text equivalent — a mover lands in the cell it is nearest to. A
game that needs the fraction to be visible needs pixels.
Music
A layer written as a Strudel chain is performed live on the listener's stage, the
section's chains stacked, so a cue sounds at the next bar with nothing rendered ahead. The
player's music level is the pattern's master gain on the stage, so a change reaches notes
already sounding. A layer given as a score, a function or PCM ({:pcm, binary}) is rendered once and cached
instead, two stems at a time, the cued section first.
Built with it
	Scriber — a turn-based roguelike with a console inside it
	Carom — a real-time Arkanoid
	ExPilot — a multiplayer XPilot over ssh, in a browser and in a window

License
MIT


  

    Your first game: Cistern

This guide builds a small game from nothing and puts it in a terminal, in a browser and
in a window, with sound, a second player and a computer opponent along the way. Every
piece of it is in examples/cistern
in the repository, tests included, so you can read the finished thing beside each step.
The game: drops fall from the top of a small field; you hold a bucket on the bottom
row and catch them. A gold drop is worth three. Miss three and the cistern overflows.
By the end you will have used:
	step	what you use
	the game as a value	Cauldron2D.Game, Cauldron2D.Rng, Cauldron2D.Tuning
	testing it	Cauldron2D.Test
	the art	.pic files, atlas.txt, Cauldron2D.Atlas, a derived picture
	on screen	Cauldron2D.Client.Game, Cauldron2D.Drafter.Client
	sound	Cauldron2D.Audio, Cauldron2D.Audio.Music
	more players	Cauldron2D.Arenas, Cauldron2D.Robot, Cauldron2D.World
	a browser	Cauldron2D.Net.Socket, Cauldron2D.Net.Channel, Cauldron2D.Net.Pages
	a window	Cauldron2D.Wx.Client
	replays and numbers	Cauldron2D.Replay, Cauldron2D.Tuning, mix cauldron.report

0. A project
mix new cistern
Add the engine, the terminal front end and the art loader; the browser and the window
come later:
defp deps do
  [
    {:cauldron_2d, "~> 0.1"},
    {:cauldron_2d_drafter, "~> 0.1"},
    {:linocut, "~> 0.1"},
    {:tuning_fork_speaker, "~> 0.1"}
  ]
end
tuning_fork_speaker is what makes sound come out of this machine; without it the game
runs silent.
1. The game as a value
A Cauldron game is a value and a handful of pure functions over it. Nothing in it reads a
clock, draws or plays a sound. The engine calls these functions; the game answers.
defmodule Cistern.Game do
  @behaviour Cauldron2D.Game
  ...
end
The behaviour is seven callbacks:
	init/1 builds the starting state from options.
	join/3 seats a player; leave/2 removes one.
	handle_input/3 is told what a player is holding — a set of actions, and where they
point.
	step/2 moves the world by dt seconds.
	view/2 is what one player sees.
	drain_events/1 is what happened since it was last asked.

The state
defstruct buckets: %{}, drops: [], rng: nil, tuning: nil, until_next: 0.0, events: []
A bucket per player, keyed by their id; the drops in the air; a random number generator;
the numbers the game plays by; a timer to the next drop; the events waiting to be
drained.
Starting
@impl true
def init(opts) do
  {rng, _seed} =
    case Keyword.get(opts, :seed) do
      nil -> Rng.random()
      seed -> {Rng.new(seed), seed}
    end

  tuning = Settings.new(Keyword.get(opts, :tuning, []))
  %__MODULE__{rng: rng, tuning: tuning, until_next: Tuning.get(tuning, :spawn_every)}
end
Two things to notice. The random generator lives in the state: Cauldron2D.Rng gives
you {value, next_rng} and you keep the next one. That is what makes a game with the
same seed play the same rain every time — which is what makes replays and tests
possible.
The numbers live in a Cauldron2D.Tuning. Cistern.Tuning declares them once, with
defaults, limits and a line of documentation each:
@spec_list [
  fall: [default: 3.0, limits: {1.0, 12.0}, doc: "tiles a second a drop falls"],
  spawn_every: [default: 1.2, limits: {0.3, 4.0}, doc: "seconds between drops"]
]

def new(overrides \\ []), do: Tuning.new(@spec_list, overrides)
Later a settings screen can show and change them; Tuning.put/3 keeps a value inside its
limits.
Players
@impl true
def join(%__MODULE__{} = game, id, props) do
  bucket = %{id: id, name: Map.get(props, :username, "player"), x: @width / 2 - 1,
             score: 0, misses: 0, held: MapSet.new(), aim: nil}
  {:ok, %{game | buckets: Map.put(game.buckets, id, bucket)}}
end

@impl true
def leave(%__MODULE__{} = game, id), do: %{game | buckets: Map.delete(game.buckets, id)}
props are whatever the front end passes at the join; every Cauldron client passes
:username. A game that wants teams or a character choice names its own props and reads
them here.
Input
@impl true
def handle_input(%__MODULE__{} = game, id, %{held: held} = input) do
  case Map.fetch(game.buckets, id) do
    {:ok, bucket} ->
      %{game | buckets: Map.put(game.buckets, id, %{bucket | held: held, aim: Map.get(input, :aim)})}

    :error ->
      game
  end
end
Input is not keys. It is a MapSet of the actions the player is holding — :left,
:right — and an aim, the tile the pointer is over, if the front end has one. Which key
means which action is settled elsewhere (step 4), and the same game reads a keyboard, a
mouse and a browser touch the same way. handle_input/3 is called only when a player's
input changed; step/2 sees what they hold every tick.
Stepping
@impl true
def step(%__MODULE__{} = game, dt) do
  game
  |> steer(dt)
  |> spawn_drop(dt)
  |> fall(dt)
end
steer/2 moves each bucket by what it holds — towards the pointer if there is an aim,
else @speed * dt in the direction of the key. spawn_drop/2 counts down and puts a new
drop at a random column, gold one time in six:
defp spawn_drop(game, _dt) do
  {column, rng} = Rng.roll(game.rng, @width)
  {gold?, rng} = Rng.chance(rng, 1, 6)
  drop = %{x: column - 1, y: 0.0, kind: if(gold?, do: :drop_gold, else: :drop)}
  %{game | rng: rng, drops: [drop | game.drops], until_next: Tuning.get(game.tuning, :spawn_every)}
end
fall/2 moves every drop down by fall * dt and lands the ones that reach the bottom
row: a bucket underneath catches it, otherwise it is a miss for everyone still playing.
dt is whatever the world passes — 1 / hz — and nothing here assumes what it is. Run at
30 or 60 ticks a second, the drops fall at the same speed.
What happened
defp catch_drop(game, bucket, drop) do
  worth = if drop.kind == :drop_gold, do: 3, else: 1
  caught = %{bucket | score: bucket.score + worth}

  %{game | buckets: Map.put(game.buckets, bucket.id, caught)}
  |> emit({:catch, drop.kind, {drop.x, @bottom}})
end

@impl true
def drain_events(%__MODULE__{events: events} = game),
  do: {Enum.reverse(events), %{game | events: []}}
Events are the game's own terms — {:catch, kind, pos}, {:splash, pos}, {:out, id}.
The engine attaches no meaning to them. They go to every player each tick, and in step 5
they become sounds; a position in an event is where the sound comes from.
What a player sees
@impl true
def view(%__MODULE__{} = game, id) do
  %{me: Map.get(game.buckets, id), buckets: Map.values(game.buckets), drops: game.drops,
    size: size(), misses_allowed: @misses_allowed}
end
A view is any term. It is sent to that player every tick, and everything a front end
draws — the scene, the hud, the summary at the end — is read from it. A game with fog of
war sends each player only what they can see, because view/2 is asked per player.
outcome/1 reads the view and says when it is over for this player:
def outcome(%{me: me, misses_allowed: allowed} = view) when me.misses >= allowed do
  %{title: "The cistern overflows", lines: ["#{me.score} caught", ...], next: :same_arena}
end

def outcome(_view), do: nil
next: :same_arena means the summary screen's again starts the same arena over.
2. Testing it without a world
Cauldron2D.Test drives a game the way a world would — join, hold, tick — with no
process and no clock:
alias Cauldron2D.Test, as: World

{:ok, driver} =
  Cistern.Game
  |> World.new(game_opts: [seed: 1], hz: 30)
  |> World.join(:alice, %{username: "alice"})

walked = driver |> World.hold(:alice, [:right]) |> World.tick(15)
assert World.view(walked, :alice).me.x > start
hold/4 takes the actions and an aim; tick/2 runs steps; until/3 ticks until a
condition holds; events/1 is everything drained so far. The tests in
test/cistern/game_test.exs cover steering by key and by pointer, a catch, three misses
and the summary, and that the same seed makes the same rain.
3. The art
Every tile a Cauldron game draws lives in a Cauldron2D.Atlas: a name, a picture, a
glyph and a colour for terminals without pictures, and a rate if it is animated. The
simplest way to make one is a directory of .pic files.
A .pic is a palette, a blank line, and the picture, one character a pixel, .
transparent:
B #c8a060
R #8a6a3a
H #ffe0a0

................
................
................
................
................
................
................
HHHHHHHHHHHHHHHH
BBBBBBBBBBBBBBBB
.BBBBBBBBBBBBBB.
.BBBBBBBBBBBBBB.
..BBBBBBBBBBBB..
..BBBBBBBBBBBB..
...RRRRRRRRRR...
...RRRRRRRRRR...
................
That is priv/art/bucket.pic. drop.pic has two frames separated by a --- line, so
it animates. Beside them, atlas.txt gives each art its glyph and colour for a text
terminal, its frame rate, and — for drop_gold — a derivation:
bucket	u 	#c8a060
drop	o 	#6cb8ff	6
drop_gold	o 	#ffd040	6	from drop; colour W #ffd040; colour L #fff0b0
floor	==	#4c527a
sky	  	#14162a
drop_gold is never drawn. It is the drop with two palette entries changed, rebuilt
from drop.pic every time the atlas loads; edit the drop and the gold drop follows.
Linocut.Derive lists the operations: recolour a key, flip, turn, shift, pick a frame,
lay one picture over another.
Loading it is one call:
def install do
  if Atlas.installed?(@name) do
    @name
  else
    {:ok, atlas} = Atlas.load(@name, dir(), tile: @tile, void: {10, 11, 20})
    Atlas.install(atlas)
  end
end
An installed atlas is shared by every process on the node under its name, and a game
that Atlas.subscribe/1s to it is told when it changes — which is what the editors do
on save, so you can redraw a tile while the game runs.
You do not have to write pictures by hand. cauldron_2d_easel_drafter is an editor in
the terminal (mix cauldron.easel priv/art --tile 16 --atlas cistern),
cauldron_2d_easel_web the same in a browser, cauldron_2d_easel_kino in Livebook.
Or draw in code: Linocut.sprite/3 turns a picture string into a raster, and
FrenchCurve.Draw has lines, rectangles and circles — Carom's bricks and Scriber's
walls are drawn that way.
4. On screen
The game does not know it is being drawn. What a front end needs is a second module,
Cauldron2D.Client.Game, that says how to show the game: its title, its atlas, its
actions and keys, its arenas, and how a view becomes a scene and a hud.
defmodule Cistern.Client do
  @behaviour Cauldron2D.Client.Game

  def title, do: %{name: "CISTERN", tagline: "catch the rain"}
  def atlas, do: Cistern.Art.install()
  def actions, do: [:left, :right]

  def keymaps do
    [
      arrows: %{left: [:left, :a], right: [:right, :d]},
      vi: %{left: [:h], right: [:l]}
    ]
  end

  def toggles, do: []
  def steering, do: [:left, :right]
  ...
end
keymaps/0 are presets the player picks between in the settings screen, and can rebind
key by key. steering/0 names the actions the pointer also drives: with pointer steering
on, the bucket follows the mouse, and pressing a steering key takes over until the mouse
moves again.
The scene
def scene(view) do
  {width, height} = view.size
  floor = height - 1

  %{
    focus: {width / 2, height / 2},
    bounds: view.size,
    cell: fn {_x, y} -> if(y == floor, do: {:floor, [], nil}, else: {:sky, [], nil}) end,
    movers:
      Enum.map(view.buckets, &{:bucket, {&1.x, floor - 1.0}}) ++
        Enum.map(view.buckets, &{:bucket, {&1.x + 1, floor - 1.0}}) ++
        Enum.map(view.drops, &{&1.kind, {&1.x / 1, &1.y}}),
    labels: Enum.map(view.buckets, &{&1.name, {&1.x, floor - 2.0}, {255, 240, 200}})
  }
end
A scene is a camera focus, the world's bounds, and two kinds of thing to draw:
	cells — cell.({x, y}) answers what is on the grid at a tile: an art, a list of
arts laid over it, and a tint. The engine asks only for the tiles on screen.
	movers — arts at fractional positions, for anything that moves between tiles: the
buckets and the drops.

A label is text drawn over the world at a tile position. That is the entire drawing
interface; the engine composes the frame, and each front end sends it the way its
display takes it.
The hud
def hud(%{me: me} = view) do
  [
    {:score, [{"caught #{me.score}", {255, 224, 120}}]},
    {:misses, [{"missed #{String.duplicate("x ", me.misses)}", {235, 110, 130}}]},
    {:drops, [{"#{length(view.drops)} in the air", nil}]}
  ]
end
Rows of runs, each run text with a colour. A tag on a row lets a front end style it;
otherwise it is data every front end draws the same way. Cauldron2D.Client.Hud
describes the shapes, including a column beside the world.
Running it
The terminal front end is a ready-made application:
Drafter.run(Cauldron2D.Drafter.Client, props: %{game: Cistern.Client})
mix cistern in the example does this after registering the surface widget:
Code.ensure_loaded!(Cauldron2D.Drafter.Surface)
Drafter.Widget.Registry.register(Cauldron2D.Drafter.Surface)
You get a title, a settings screen (key presets and rebinding, pointer steering, sound
levels, pixels or glyphs, frame rate), the arena with your hud, a summary when
outcome/1 says so, and a guide from guide/0 — all from the client module. Where the
terminal draws pictures (kitty, iTerm2, sixel) the field is pixels; elsewhere it is the
glyphs from atlas.txt.
Until you register arenas (step 6), arenas/1 offers one world of the player's own:
def arenas(_props) do
  case Arenas.list() do
    [] -> [%{id: :own, name: "A cistern of your own", world: {Game, [hz: 30]}, players: 0, humans: []}]
    arenas -> arenas
  end
end
A world given as {module, opts} is started by the client for this player alone, and
stopped when they leave; p pauses it.
5. Sound
Events become sounds through one function:
def sounds, do: &Cistern.Sound.voice/1

def voice({:catch, :drop_gold}), do: chime([880.0, 1318.5, 1760.0])
def voice({:catch, _kind}), do: chime([659.3, 987.8])
def voice(:splash), do: Voice.new(shape: :noise, cutoff: 0.3, envelope: Envelope.hit(0.25), gain: 0.35)
def voice(_event), do: nil
A TuningFork.Voice is a synthesised sound: a shape, a pitch, an envelope. A list of
{delay_ms, voice} is a run of them. Events carrying a position — {:catch, kind, pos}
— are placed: listener/1 says where the player is, and the sound fades with distance
and pans by side.
Music is a piece with sections and layers, and a cue the game gives from its view:
def music, do: Cistern.Sound.pieces()

def cue(%{drops: drops}, :arena), do: Cistern.Sound.cue(length(drops))
def cue(_view, _screen), do: nil
pieces/0 declares "rain": 96 bpm, two layers, calm and busy sections, each
layer a TuningFork.Score written with TuningFork.Part. The cue names the section for
the moment — busy when more than three drops are in the air — and the engine switches
on the next bar boundary. The second clause is the other screens — the title, the lobby,
the settings — where this game plays nothing.
6. More players
A world is a process: Cauldron2D.World runs the game at a fixed rate, takes input from
players in their own processes, and sends each their view every tick. The client started
one for you in step 4. To share worlds, register arenas:
Arenas.register(:yard, game: Game, hz: 30, name: "The yard", note: "everyone in one cistern")

Arenas.register(:contest,
  game: Game,
  hz: 30,
  name: "Against the machine",
  note: "a robot catches beside you",
  children: fn %{world: world} -> [{Robot, brain: Brain, world: world, number: 1}] end
)
An arena is a world that starts when the first player joins its name and stops after a
while with nobody in it. The lobby lists them — arenas/1 returns
Cauldron2D.Arenas.list/0 — with who is in each, updated as players come and go.
children are processes started beside the world: here a computer player.
A robot is a brain module the engine drives on a cadence set by its skill:
defmodule Cistern.Brain do
  @behaviour Cauldron2D.Robot

  def init(_opts), do: nil

  def decide(%{me: me, drops: drops}, memory, _clock) do
    held =
      case Enum.max_by(drops, & &1.y, fn -> nil end) do
        nil -> MapSet.new()
        %{x: x} when x < me.x + 0.5 -> MapSet.new([:left])
        %{x: x} when x > me.x + 0.5 -> MapSet.new([:right])
        _under -> MapSet.new()
      end

    {%{held: held, aim: nil}, memory}
  end

  def gone?(%{me: me, misses_allowed: allowed}), do: me == nil or me.misses >= allowed
end
It is given the same view a player gets and answers with the same input a player sends.
Nothing in the game knows which buckets are people.
Arenas live in the VM that registered them, so two players share "The yard" when
they reach the same VM: over ssh, with Cauldron2D.Drafter.Server serving the game and
each player's terminal connecting to it, or in the browser (step 7). A second mix cistern in another terminal is a second VM with cisterns of its own.
7. A browser
The browser front end is a Phoenix channel and a plug of pages. A socket and a channel
module name the game:
defmodule Cistern.Web.Socket do
  use Cauldron2D.Net.Socket, channel: Cistern.Web.Channel, verify: {Cistern.Web, :verify}
end

defmodule Cistern.Web.Channel do
  use Cauldron2D.Net.Channel, game: Cistern.Client
end
verify/1 is given the connect params and answers {:ok, %{username: name}} or
:error. The pages go on a router:
forward "/play", to: Cauldron2D.Net.Pages,
  init_opts: [game: Cistern.Client, username: &Cistern.Web.username/1]
and the endpoint mounts the socket and the router:
defmodule Cistern.Web.Endpoint do
  use Phoenix.Endpoint, otp_app: :cistern

  socket "/socket", Cistern.Web.Socket, websocket: true, longpoll: false
  plug Plug.Parsers, parsers: [:urlencoded, :json], pass: ["*/*"], json_decoder: Jason
  plug Cistern.Web.Router
end
mix cistern.serve starts it on port 4300. /play is the title, /play/lobby the
arenas, /play/arena/yard the field: the pages ship cauldron.js, which joins the
channel, draws the frames on a canvas from the atlas served as atlas.png, sends the
keys and the pointer as input, and plays the sound the server mixes for this player.
The same game, the same arenas, the same robots.
8. A window
Cauldron2D.Wx.Client.run(game: Cistern.Client, username: "alice")
That is mix cistern.desktop: a wx window with the same screens as the terminal
client, drawing the sheet at :scale pixels a pixel. It joins the arenas on this node,
or a server's over its socket with the :link option.
9. Replays, numbers and traces
A world started with record: true keeps a Cauldron2D.Replay of every join and every
input, tick by tick:
replay = Cauldron2D.World.replay(world)
state = Cauldron2D.Replay.run(replay, Cistern.Game, [seed: 7], 1 / 30)
Because the game is pure and its randomness is in the state, running the record again
reaches the same state. Cauldron2D.Replay.Viewer plays one back on a clock, sending a
watcher the frames a recorded player saw.
Cauldron2D.Tuning from step 1 is also what a settings page shows: describe/1 lists
every setting with its value, limits and text; step/3 moves one by a twentieth of its
range. Carom binds keys to that.
CAULDRON_TRACE=1 mix cistern writes a trace of every key, every input sent and every
frame received; mix cauldron.report --from key --to frame tells you how long the game
takes to answer.
10. Where next
Three games in the repository use everything above in different ways:
	Carom — an Arkanoid. Its art is drawn in code with FrenchCurve.Draw; its physics
is Cauldron2D.Collision; its tuning keys change the paddle and the ball while you
play; its music is five pieces, one a level.
	Scriber — a roguelike. Turn-based: its world runs with tick: :on_input, so it
steps only when a key arrives. It has screens of its own — a console with a shell-like
prompt — so it runs its own Drafter.App and starts the world itself rather than
using the ready-made client. Its creatures hunt by sound.
	ExPilot — a multiplayer XPilot. Ships from an outline turned to every heading with
Linocut.headings/3; maps in XPilot's own file format through Cauldron2D.Map; a
server over ssh with accounts; arenas on other nodes and other servers joined through
Cauldron2D.Net.Remote; a ledger of results.

The module documentation is the reference for each piece; this guide is the order to
read it in.


  

    
Cauldron2D 
    



      
A 2D tile engine for terminals: a grid of tile ids, drawn as pixels or as glyphs depending on
what the terminal supports.
		
	Cauldron2D.Atlas	the catalogue: a sprite, a glyph and a colour per tile
	Cauldron2D.Surface	a grid of cells composited into one raster
	Cauldron2D.Camera	which part of the world is on screen
	Cauldron2D.Loop	a fixed timestep
	Cauldron2D.Renderer	pixels or glyphs
	Cauldron2D.Rng	a seeded generator carried in state

Drawing a surface in a terminal is cauldron_2d_drafter; nothing in this package depends on a UI
framework.
atlas =
  Cauldron2D.Atlas.new(:my_game, tile: 16, void: {6, 7, 11})
  |> Cauldron2D.Atlas.put(:floor, floor_raster(), glyph: "· ", color: {60, 66, 88})
  |> Cauldron2D.Atlas.install()

camera =
  Cauldron2D.Camera.view(focus: {x, y}, bounds: {w, h}, size: {40, 24}, cell: &cell_at/1)

raster = Cauldron2D.Surface.compose(atlas, camera.cells)
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        version()

      


        The engine's version.
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          @spec version() :: String.t()


      


The engine's version.
Read from the project at compile time, so it answers the same whether or not the :cauldron_2d
application has been loaded.

  


        

      


  

    
Cauldron2D.Arenas 
    



      
The arenas a game offers: a Cauldron2D.World each, with whatever runs beside it,
started on the first use of its name and stopped again once no player has been in it
for a while.
:ok = Cauldron2D.Arenas.register(:pit, game: MyGame, game_opts: [map: map], name: "The Pit", map: "pit")
Cauldron2D.Arenas.list()
Cauldron2D.Player.join(Cauldron2D.Arenas.world_name(:pit), "alice", %{username: "alice"})
register/2 makes an arena known; world_name/1 names its world, and any call to
that name starts the arena if it is not running. Cauldron2D.Arenas.Sweeper stops
arenas that have had no human in them for a while and seats missing children again.
list/0 is what a lobby shows, running or not, in the shape
Cauldron2D.Client.Game's arenas/0 gives.
Options
	:game, :game_opts, :hz, :tick, :record — the world's, as
Cauldron2D.World.start_link/1 takes them. :game is required
	:name — what the lobby calls the arena. Default: the id as a string
	:map, :note, :kind, :teams — shown in the lobby, as
Cauldron2D.Client.Game's arena describes them. Default: none
	:children — a function from %{id: id, world: world_name, humans: count} to
child specs started under the arena beside its world: computer players, a
Cauldron2D.Ledger.Recorder. Called when the arena starts and on every
reseat/1; a spec whose id is already running is left alone, one that has
stopped is started again. Default: none

A player whose id is {:robot, n} is not a human.
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        close(id)

      


        Stop arena id and forget it.



    


    
      
        humans(id)

      


        The players in arena id who are not robots; [] while it is not running.



    


    
      
        ids()

      


        The ids of every registered arena.



    


    
      
        list()

      


        Every registered arena, as a lobby lists them, with the humans in each — their count as players, their ids as humans — by name.



    


    
      
        open(id, opts)

      


        Register arena id and start it at once.



    


    
      
        register(id, opts)

      


        Make arena id known without starting it; see the module documentation for the options.



    


    
      
        reseat(id)

      


        Start the children arena id is missing, as its :children function gives them now.



    


    
      
        running(id)

      


        The pid of arena id's world while it runs, else nil.



    


    
      
        running?(id)

      


        Whether arena id's world is running.



    


    
      
        running_ids()

      


        The ids of every arena whose world is running.



    


    
      
        start(id)

      


        Start registered arena id; the running world's pid if it already is.



    


    
      
        stop(id)

      


        Stop arena id, its world and its children, keeping it registered.



    


    
      
        world_name(id)

      


        The name of arena id's world; using it starts the arena when it is not running.
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          @type id() :: term()


      



  


        

      

      
        Functions
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          @spec close(id()) :: :ok


      


Stop arena id and forget it.
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          @spec humans(id()) :: [term()]


      


The players in arena id who are not robots; [] while it is not running.
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          @spec ids() :: [id()]


      


The ids of every registered arena.
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          @spec list() :: [map()]


      


Every registered arena, as a lobby lists them, with the humans in each — their count as players, their ids as humans — by name.

  



  
    
      
    
    
      open(id, opts)



        
          
        

    

  


  

      

          @spec open(id(), keyword()) :: {:ok, pid()} | {:error, term()}


      


Register arena id and start it at once.
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          @spec register(id(), keyword()) :: :ok


      


Make arena id known without starting it; see the module documentation for the options.
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          @spec reseat(id()) :: :ok


      


Start the children arena id is missing, as its :children function gives them now.
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          @spec running(id()) :: pid() | nil


      


The pid of arena id's world while it runs, else nil.

  



  
    
      
    
    
      running?(id)



        
          
        

    

  


  

      

          @spec running?(id()) :: boolean()


      


Whether arena id's world is running.
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          @spec running_ids() :: [id()]


      


The ids of every arena whose world is running.
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          @spec start(id()) :: {:ok, pid()} | {:error, term()}


      


Start registered arena id; the running world's pid if it already is.
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          @spec stop(id()) :: :ok


      


Stop arena id, its world and its children, keeping it registered.
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          @spec world_name(id()) :: GenServer.name()


      


The name of arena id's world; using it starts the arena when it is not running.

  


        

      


  

    
Cauldron2D.Arenas.OnDemand 
    



      
The name registry behind Cauldron2D.Arenas.world_name/1:
{:via, Cauldron2D.Arenas.OnDemand, id} resolves to arena id's world, starting the
arena when it is not running. An id no arena is registered for resolves to :undefined.

      




  

    
Cauldron2D.Arenas.Sweeper 
    



      
Stops arenas that have had no human in them for a while; they start again on the
next use of their world's name. Each sweep also seats the children a running arena
is short of (Cauldron2D.Arenas.reseat/1).
Cauldron2D.Arenas.Sweeper.start_link(idle_after: 120, every: 30)
Options
	:idle_after — seconds without a human before an arena is stopped. Default 120
	:every — seconds between sweeps, or :never to sweep only on sweep/1. Default 30
	:name — the process name. Default the module, nil for none
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        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(opts \\ [])

      


        Start the sweeper.



    


    
      
        sweep(sweeper \\ __MODULE__)

      


        Sweep now: seat missing children, note which running arenas are without humans and stop those idle long enough.
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      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.
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          @spec start_link(keyword()) :: GenServer.on_start()


      


Start the sweeper.

  



    

  
    
      
    
    
      sweep(sweeper \\ __MODULE__)



        
          
        

    

  


  

      

          @spec sweep(GenServer.server()) :: :ok


      


Sweep now: seat missing children, note which running arenas are without humans and stop those idle long enough.

  


        

      


  

    
Cauldron2D.Arenas.Table 
    



      
The registered arenas, one record each, in an ETS table this process owns.
Cauldron2D.Arenas.Table.put(:pit, %{id: :pit, opts: [game: MyGame], listing: %{name: "The Pit"}})
Cauldron2D.Arenas.Table.all()
Cauldron2D.Arenas.Table.listings()
A record's listing is kept beside it so listings/0 reads the listings alone,
leaving the records — a game's options can be large — where they are.
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        all()

      


        Every arena's record.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        delete(id)

      


        Forget arena id.



    


    
      
        get(id)

      


        The record of arena id, or nil.



    


    
      
        listings()

      


        Every arena's id with its listing, copying nothing else of the records.



    


    
      
        put(id, record)

      


        Record arena id; record.listing, when there is one, is what listings/0 returns for it.
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          @spec all() :: [map()]


      


Every arena's record.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

Returns a specification to start this module under a supervisor.
See Supervisor.
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          @spec delete(term()) :: :ok


      


Forget arena id.

  



  
    
      
    
    
      get(id)



        
          
        

    

  


  

      

          @spec get(term()) :: map() | nil


      


The record of arena id, or nil.
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          @spec listings() :: [{term(), map()}]


      


Every arena's id with its listing, copying nothing else of the records.

  



  
    
      
    
    
      put(id, record)



        
          
        

    

  


  

      

          @spec put(term(), map()) :: :ok


      


Record arena id; record.listing, when there is one, is what listings/0 returns for it.

  


        

      


  

    
Cauldron2D.Atlas 
    



      
A named catalogue of tiles.
Each entry holds a sprite — or a run of frames shown in turn — a glyph and a colour,
which are what the pixel renderer and the text renderer respectively draw.
Cauldron2D.Atlas.new(:my_game, tile: 16, void: {6, 7, 11})
|> Cauldron2D.Atlas.put(:floor, floor_raster(), glyph: "· ", color: {60, 66, 88})
|> Cauldron2D.Atlas.put(:player, player_raster(), glyph: "@ ", color: {245, 235, 200})
|> Cauldron2D.Atlas.put(:torch, [flame_1(), flame_2(), flame_3()], fps: 8, glyph: "i ")
|> Cauldron2D.Atlas.tint(:dim, fn {r, g, b, a} -> {div(r, 3), div(g, 3), div(b, 3), a} end)
|> Cauldron2D.Atlas.install()
Or from a directory of pictures:
{:ok, atlas} = Cauldron2D.Atlas.load(:my_game, "priv/art", tile: 16, arts: [floor: [glyph: "· "]])
Cauldron2D.Atlas.install(atlas)
Rules a caller must respect:
	Every tile in one atlas is the same pixel size. put/4 raises otherwise.
	install/1 must be called before any renderer refers to the atlas by name. It publishes
the atlas to :persistent_term and creates the ETS table named by cache/1.
	Functions taking an atlas accept either the name or the struct; fetch/1 resolves both.

A tint is a named function over RGBA. It is applied when a tile is composited, and the
result is cached under the tint's name.
An animated art has frames and an fps; frame_at/3 is the frame showing at a time
in milliseconds, and sprite is its first frame. Every reader that does not take a
time draws the first frame.
subscribe/1 delivers {:cauldron_atlas, name, :changed} to the calling process each
time a different atlas is installed under name, including the first.
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        entry()

      


    


    
      
        name()

      


    


    
      
        rgb()

      


    


    
      
        rgba()

      


    


    
      
        t()

      


    


    
      
        tint()

      


    





  
    Functions
  


    
      
        animated?(atlas, art)

      


        Whether art has more than one frame.



    


    
      
        arts(atlas)

      


        Every art name in the atlas.



    


    
      
        cache(name)

      


        The name of the ETS table holding composited tiles for the atlas name.



    


    
      
        entry(atlas, art)

      


        The entry/0 stored under art.



    


    
      
        fetch(atlas)

      


        The atlas struct for name, or the struct itself when given one.



    


    
      
        frame_at(atlas, art, at_ms)

      


        The sprite of art showing at at_ms.



    


    
      
        frame_index(atlas, art, at_ms)

      


        Which of art's frames shows at at_ms; 0 for an art with one frame.



    


    
      
        install(atlas)

      


        Publish the atlas to :persistent_term and create its composited-tile cache table.



    


    
      
        installed?(name)

      


        Whether an atlas has been installed under this name.



    


    
      
        load(name, dir, opts)

      


        An atlas from every .png and .pic file in dir, each art named by its file.



    


    
      
        new(name, opts)

      


        Start an empty atlas under name.



    


    
      
        put(atlas, art, raster, opts \\ [])

      


        Add the tile art, drawn from raster — or from a list of rasters shown in turn —
replacing any entry already under that name.



    


    
      
        subscribe(name)

      


        Receive {:cauldron_atlas, name, :changed} in the calling process whenever a different atlas is installed under name.



    


    
      
        tint(atlas, name, fun)

      


        Register fun, a function from an RGBA tuple to an RGBA tuple, under name.



    


    
      
        unsubscribe(name)

      


        Stop receiving changes to name.
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          @type art() :: term()
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          @type entry() :: %{
  sprite: FrenchCurve.Sprite.t(),
  frames: [FrenchCurve.Sprite.t()],
  fps: pos_integer(),
  glyph: String.t(),
  color: rgb()
}
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          @type name() :: atom()
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          @type rgb() :: {0..255, 0..255, 0..255}
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          @type rgba() :: {0..255, 0..255, 0..255, 0..255}
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          @type t() :: %Cauldron2D.Atlas{
  entries: %{required(art()) => entry()},
  name: name(),
  tile: pos_integer(),
  tints: %{required(tint()) => (rgba() -> rgba())},
  void: rgb()
}
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          @type tint() :: atom()
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          @spec animated?(t() | name(), art()) :: boolean()


      


Whether art has more than one frame.

  



  
    
      
    
    
      arts(atlas)



        
          
        

    

  


  

      

          @spec arts(t()) :: [art()]


      


Every art name in the atlas.

  



  
    
      
    
    
      cache(name)



        
          
        

    

  


  

      

          @spec cache(name()) :: atom()


      


The name of the ETS table holding composited tiles for the atlas name.
The table exists only after install/1.
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          @spec entry(t(), art()) :: entry()


      


The entry/0 stored under art.
Raises ArgumentError when the atlas has no such art.
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          @spec fetch(name() | t()) :: t()


      


The atlas struct for name, or the struct itself when given one.
Raises ArgumentError when nothing is installed under name.

  



  
    
      
    
    
      frame_at(atlas, art, at_ms)



        
          
        

    

  


  

      

          @spec frame_at(t() | name(), art(), integer()) :: FrenchCurve.Sprite.t()


      


The sprite of art showing at at_ms.
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          @spec frame_index(t() | name(), art(), integer()) :: non_neg_integer()


      


Which of art's frames shows at at_ms; 0 for an art with one frame.
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          @spec install(t()) :: name()


      


Publish the atlas to :persistent_term and create its composited-tile cache table.
Idempotent, and safe to call again with a changed atlas. Installing the same atlas twice
keeps every tile already composited. Installing a different one under the same name empties
the cache first, so art or a tint that has been redefined is composited again rather than
served as it used to look, and tells every subscriber of the name.
The table itself is created once, owned by Cauldron2D.Atlas.Tables rather than the
caller, and kept, so a reference taken from cache/1 stays valid across re-installs and
after the installing process has gone.
Returns the atlas name.
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          @spec installed?(name()) :: boolean()


      


Whether an atlas has been installed under this name.

  



  
    
      
    
    
      load(name, dir, opts)



        
          
        

    

  


  

      

          @spec load(name(), Path.t(), keyword()) :: {:ok, t()} | {:error, term()}


      


An atlas from every .png and .pic file in dir, each art named by its file.
A picture exactly one tile square is that art. One wider than a tile, in whole tiles,
is a strip of frames left to right. A .pic smaller than a tile is centred in one.
Any other size is {:error, {:art, file, :size}}; a file that will not read is
{:error, {:art, file, reason}}.
An atlas.txt in the directory (Cauldron2D.Atlas.Manifest) gives arts their glyph,
colour and rate; :arts lays over it. The glyph of an art named nowhere is the first
two characters of its name in capitals, and its colour the mean of its first frame's
opaque pixels. An art the manifest derives from another (Linocut.Derive) is built
after the pictures, from a .pic in the directory or another derived art; one that
cannot be made is {:error, {:art, name, message}}.
Options
	:tile — as new/2, required
	:void — as new/2
	:arts — [art: [glyph: "..", color: {r, g, b}, fps: n]], per-art options over
the defaults. Default []
	:fps — the rate of every strip not given one in :arts. Default 8


  



  
    
      
    
    
      new(name, opts)



        
          
        

    

  


  

      

          @spec new(name(), keyword()) :: t()


      


Start an empty atlas under name.
Options
	:tile — the pixel width and height of every tile, required
	:void — the colour of a cell with nothing in it, default {0, 0, 0}

Raises ArgumentError when :tile is missing or is not a positive integer.

  



    

  
    
      
    
    
      put(atlas, art, raster, opts \\ [])



        
          
        

    

  


  

      

          @spec put(t(), art(), FrenchCurve.Raster.t() | [FrenchCurve.Raster.t()], keyword()) ::
  t()


      


Add the tile art, drawn from raster — or from a list of rasters shown in turn —
replacing any entry already under that name.
Every raster must be exactly the atlas's tile size in both dimensions; put/4 raises
ArgumentError otherwise, and on an empty list.
Options
	:glyph — what a text renderer draws for this tile, two columns wide because a tile
occupies two terminal cells across. Default "??"
	:color — the glyph's {r, g, b} colour before tinting, default {255, 0, 255}
	:fps — frames a second when raster is a list. Default 8


  



  
    
      
    
    
      subscribe(name)



        
          
        

    

  


  

      

          @spec subscribe(name()) :: :ok


      


Receive {:cauldron_atlas, name, :changed} in the calling process whenever a different atlas is installed under name.

  



  
    
      
    
    
      tint(atlas, name, fun)



        
          
        

    

  


  

      

          @spec tint(t(), tint(), (rgba() -> rgba())) :: t()


      


Register fun, a function from an RGBA tuple to an RGBA tuple, under name.

  



  
    
      
    
    
      unsubscribe(name)



        
          
        

    

  


  

      

          @spec unsubscribe(name()) :: :ok


      


Stop receiving changes to name.

  


        

      


  

    
Cauldron2D.Atlas.Manifest 
    



      
The atlas.txt beside an art directory's pictures: what a text renderer draws for
each art, and how fast its frames go.
wall    #   #5a7cf0 
flame   f   #ff7000 12
flame_blue  f   #3070ff 12  from flame; colour F #3070ff
One art a line, tab-separated: the name, the glyph (two columns), the colour as
#rrggbb, the frames a second, and, for an art made from another, its derivation
as Linocut.Derive reads it; an empty field leaves that setting to the picture.
Cauldron2D.Atlas.load/3 reads it as the defaults under its :arts, and builds the
derived arts after the pictures.

      


      
        Summary


  
    Types
  


    
      
        entry()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        arts(manifest, arts)

      


        The manifest's entries as Cauldron2D.Atlas.load/3's :arts, with arts laid over them.



    


    
      
        derived(manifest)

      


        The derived arts, name and derivation, in name order.



    


    
      
        file_name()

      


        The manifest's file name.



    


    
      
        parse(text)

      


        The entries the text holds.



    


    
      
        read(dir)

      


        The manifest in dir, empty when there is none.



    


    
      
        render(manifest)

      


        The manifest as text.



    


    
      
        write(dir, manifest)

      


        Write the manifest to dir, one art a line in name order.



    





      


      
        Types


        


  
    
      
    
    
      entry()



        
          
        

    

  


  

      

          @type entry() :: %{
  optional(:glyph) => String.t(),
  optional(:color) => {byte(), byte(), byte()},
  optional(:fps) => pos_integer(),
  optional(:derive) => String.t()
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{required(atom()) => entry()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      arts(manifest, arts)



        
          
        

    

  


  

      

          @spec arts(t(), keyword()) :: keyword()


      


The manifest's entries as Cauldron2D.Atlas.load/3's :arts, with arts laid over them.

  



  
    
      
    
    
      derived(manifest)



        
          
        

    

  


  

      

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


      


The derived arts, name and derivation, in name order.

  



  
    
      
    
    
      file_name()



        
          
        

    

  


  

      

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


      


The manifest's file name.

  



  
    
      
    
    
      parse(text)



        
          
        

    

  


  

      

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


      


The entries the text holds.

  



  
    
      
    
    
      read(dir)



        
          
        

    

  


  

      

          @spec read(Path.t()) :: t()


      


The manifest in dir, empty when there is none.

  



  
    
      
    
    
      render(manifest)



        
          
        

    

  


  

      

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


      


The manifest as text.

  



  
    
      
    
    
      write(dir, manifest)



        
          
        

    

  


  

      

          @spec write(Path.t(), t()) :: :ok | {:error, term()}


      


Write the manifest to dir, one art a line in name order.

  


        

      


  

    
Cauldron2D.Atlas.Tables 
    



      
Owns every atlas's composited-tile cache table, so a table outlives whichever process
installed the atlas.
Cauldron2D.Atlas.Tables.ensure(Cauldron2D.Atlas.cache(:my_game))
Started by the :cauldron_2d application. ensure/1 makes the named table, public
and read-concurrent, if it does not exist, and returns its name either way.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        ensure(name)

      


        The table named name, made by this process if it is not there.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      ensure(name)



        
          
        

    

  


  

      

          @spec ensure(atom()) :: atom()


      


The table named name, made by this process if it is not there.

  


        

      


  

    
Cauldron2D.Audio 
    



      
Sound effects and music for one listener, over one TuningFork stage.
A game emits the events that happened — :brick, {:explosion, {x, y}} — and supplies
a function from an event's name to the voice it makes. Each instance is a process; a
game with one player uses the default one, a served game starts one per session with a
sink that reaches that player.
Cauldron2D.Audio.start(sounds: &MyGame.Sound.voice/1, sfx: 0.85, music: 0.35)
Cauldron2D.Audio.play([:brick, {:wall, {12.0, 3.0}}])
Cauldron2D.Audio.bed(Cauldron2D.Audio, "mygame/level-3", fn -> MyGame.Music.render(3) end)

{:ok, audio} = Cauldron2D.Audio.start_link(name: nil, sink: {TuningFork.Sink.Pulse, server: "tcp:127.0.0.1:<port>"})
Cauldron2D.Audio.listener(audio, {player_x, player_y})
Cauldron2D.Audio.play(audio, events)
Every function takes the instance first. The ones with a fixed number of arguments
default it to the process registered as Cauldron2D.Audio; play_piece/4 and bed/4
take it explicitly.
Rules
	start/1 or start_link/1 comes first. It records the sound table and opens the
stage; when this machine has no sound the stage stays silent and every call is a
no-op returning :ok. on?/1 reports which.
	An event is any term the table knows, or {event, {x, y}} placing it. With a listener set, a placed event is
scaled by its distance — full within one tile, silent at :earshot tiles — and
panned by its side; an unplaced one plays at full level, centred.
	Effects and music have separate levels, set by levels/3.
	Beds are keyed by a string. A render runs once, in a task, and is kept in memory and
on disk via TuningFork.Cache; a bed finishing after another key was asked for is
dropped. A render that raises is logged and never plays.
	clear_bed/1 and resume_bed/1 cover both playback modes.
	Music with sections and layers is Cauldron2D.Audio.Music.


      


      
        Summary


  
    Types
  


    
      
        event()

      


    


    
      
        instance()

      


    


    
      
        sound()

      


    





  
    Functions
  


    
      
        bed(audio, key, render, opts \\ [])

      


        Loop the PCM render produces under key; see the module rules for caching.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        clear_bed(audio \\ __MODULE__)

      


        Stop the music, live or rendered.



    


    
      
        default_levels()

      


        The effects and music levels an instance starts with: %{sfx: 0.85, music: 0.35}.



    


    
      
        levels(audio \\ __MODULE__, sfx, music)

      


        Set the effects and music levels, each 0.0 to 1.0.



    


    
      
        listener(audio \\ __MODULE__, pos)

      


        Where the listener is, for placed events.



    


    
      
        mute(audio \\ __MODULE__, muted?)

      


        Silence everything, or restore it.



    


    
      
        on?(audio \\ __MODULE__)

      


        Whether a stage with somewhere to play is running.



    


    
      
        play(audio \\ __MODULE__, events)

      


        Sound events in order through the table given at start: a name — any term — or {name, {x, y}} placed against the listener; one the table answers nil for, or has no clause for, is silent.



    


    
      
        play_piece(audio, key, score, opts \\ [])

      


        Play score on a loop, live or from a render, under key.



    


    
      
        play_voice(audio \\ __MODULE__, voice)

      


        Sound voice directly, scaled by the effects level.



    


    
      
        playing(audio \\ __MODULE__)

      


        The key last given to bed/4 or play_piece/4, or nil.



    


    
      
        resume_bed(audio \\ __MODULE__)

      


        Start the music last asked for again.



    


    
      
        stage(audio \\ __MODULE__)

      


        The stage this instance plays through, or nil.



    


    
      
        start(opts \\ [])

      


        Start the default instance, registered as Cauldron2D.Audio, replacing one already
running. Returns whether sound is possible.



    


    
      
        start_link(opts \\ [])

      


        Start an instance linked to the caller.



    





      


      
        Types


        


  
    
      
    
    
      event()



        
          
        

    

  


  

      

          @type event() :: term() | {term(), {number(), number()}}


      



  



  
    
      
    
    
      instance()



        
          
        

    

  


  

      

          @type instance() :: GenServer.server()


      



  



  
    
      
    
    
      sound()



        
          
        

    

  


  

      

          @type sound() ::
  TuningFork.Voice.t() | [{non_neg_integer(), TuningFork.Voice.t()}] | nil


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      bed(audio, key, render, opts \\ [])



        
          
        

    

  


  

      

          @spec bed(instance(), String.t(), (-> binary()), keyword()) :: :ok


      


Loop the PCM render produces under key; see the module rules for caching.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



    

  
    
      
    
    
      clear_bed(audio \\ __MODULE__)



        
          
        

    

  


  

      

          @spec clear_bed(instance()) :: :ok


      


Stop the music, live or rendered.

  



  
    
      
    
    
      default_levels()



        
          
        

    

  


  

      

          @spec default_levels() :: %{sfx: float(), music: float()}


      


The effects and music levels an instance starts with: %{sfx: 0.85, music: 0.35}.

  



    

  
    
      
    
    
      levels(audio \\ __MODULE__, sfx, music)



        
          
        

    

  


  

      

          @spec levels(instance(), number(), number()) :: :ok


      


Set the effects and music levels, each 0.0 to 1.0.

  



    

  
    
      
    
    
      listener(audio \\ __MODULE__, pos)



        
          
        

    

  


  

      

          @spec listener(instance(), {number(), number()} | nil) :: :ok


      


Where the listener is, for placed events.

  



    

  
    
      
    
    
      mute(audio \\ __MODULE__, muted?)



        
          
        

    

  


  

      

          @spec mute(instance(), boolean()) :: :ok


      


Silence everything, or restore it.

  



    

  
    
      
    
    
      on?(audio \\ __MODULE__)



        
          
        

    

  


  

      

          @spec on?(instance()) :: boolean()


      


Whether a stage with somewhere to play is running.

  



    

  
    
      
    
    
      play(audio \\ __MODULE__, events)



        
          
        

    

  


  

      

          @spec play(instance(), [event()]) :: :ok


      


Sound events in order through the table given at start: a name — any term — or {name, {x, y}} placed against the listener; one the table answers nil for, or has no clause for, is silent.

  



    

  
    
      
    
    
      play_piece(audio, key, score, opts \\ [])



        
          
        

    

  


  

      

          @spec play_piece(instance(), String.t(), TuningFork.Score.t(), keyword()) :: :ok


      


Play score on a loop, live or from a render, under key.
Options
	:mode — :live or :rendered, overriding the instance's default
	:render — a zero-arity function returning the PCM to loop in :rendered mode.
Default: renders score at the stage's rate
	:fingerprint — keys the on-disk render together with key. Default "0"


  



    

  
    
      
    
    
      play_voice(audio \\ __MODULE__, voice)



        
          
        

    

  


  

      

          @spec play_voice(instance(), TuningFork.Voice.t()) :: :ok


      


Sound voice directly, scaled by the effects level.

  



    

  
    
      
    
    
      playing(audio \\ __MODULE__)



        
          
        

    

  


  

      

          @spec playing(instance()) :: String.t() | nil


      


The key last given to bed/4 or play_piece/4, or nil.

  



    

  
    
      
    
    
      resume_bed(audio \\ __MODULE__)



        
          
        

    

  


  

      

          @spec resume_bed(instance()) :: :ok


      


Start the music last asked for again.

  



    

  
    
      
    
    
      stage(audio \\ __MODULE__)



        
          
        

    

  


  

      

          @spec stage(instance()) :: pid() | nil


      


The stage this instance plays through, or nil.

  



    

  
    
      
    
    
      start(opts \\ [])



        
          
        

    

  


  

      

          @spec start(keyword()) :: boolean()


      


Start the default instance, registered as Cauldron2D.Audio, replacing one already
running. Returns whether sound is possible.
Takes the options of start_link/1.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

      

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


      


Start an instance linked to the caller.
The instance lives as long as the caller: when the caller exits, for any reason, the
instance stops, and a stage it started stops with it, closing its sink. A stage handed
in with :stage is left running.
Options
	:name — a registered name, or nil for none. Default Cauldron2D.Audio
	:sounds — a function from an event name to a sound/0. Default: silent
	:sink — a TuningFork.Sink module, or {module, sink_opts}. Default:
TuningFork.Sink.Speaker when that package is present, else nothing plays
	:stage — an already running stage to use instead of starting one
	:mode — the default for play_piece/4, :live or :rendered. Default :live
	:sfx, :music — levels 0.0 to 1.0. Default default_levels/0
	:earshot — tiles at which a placed event falls silent. Default 30.0
	:music_dir — the directory rendered music is kept in; a game's is
Cauldron2D.Client.Game.music_dir/1. Default TuningFork.Cache.dir/0
	:static_music — play the first section cued and nothing after, rendered once
and looped; see Cauldron2D.Audio.Music. Default false
	:parallel — synthesise the music's voices on every core, for one player on a
machine of their own (the terminal, the desktop); a server with many players
leaves it off. Default false
	:rate, :channels, :chunk, :voices, :lead, :fx — the stage's settings.
Default 44_100, 2, 256, 12, 2048, []: the sink is kept 2048 frames
(46 ms at 44.1 kHz) ahead of playback, in a ring of four times that, so a few
milliseconds of scheduling jitter never leave it empty


  


        

      


  

    
Cauldron2D.Audio.Music 
    



      
Music in sections and layers, switched on bar boundaries and mixed per listener.
A game declares a piece — its tempo, its layer names, and for each section what every
layer plays — and then cues it from its own state. The names are the game's; nothing
here knows what a section or a layer is for.
Cauldron2D.Audio.Music.piece(audio, "orbit", %{
  bpm: 112,
  beats_per_bar: 4,
  layers: [:drums, :bass, :pad],
  sections: %{
    calm: %{drums: calm_drums, bass: calm_bass, pad: pad},
    tense: %{drums: tense_drums, bass: tense_bass, pad: pad}
  },
  fingerprint: "3"
})

Cauldron2D.Audio.Music.cue(audio, %{piece: "orbit", section: :tense, layers: %{drums: 1.0, bass: 1.0, pad: 0.4}})
What a layer plays is either performed live or rendered once:
	a Strudel chain as a string — ~s|s("bd*4").bank("RolandTR909")| — is performed
live on the listener's stage. A section's chains play as one stack, each layer's
level applied to its chain as its velocity — multiplying whatever gain the
chain sets, never replacing it — and the music level to the whole, sounding notes
included, at the piece's bpm / beats_per_bar / 60 cycles per second. Nothing is rendered ahead, so a cue takes effect at once:
a new section at the next cycle line, new gains on the next block. Every layer of
a section must be a chain for the section to play this way
	a TuningFork.Score, a zero-arity function returning PCM, or PCM as {:pcm, binary} is rendered once,
two stems at a time in tasks, and kept through TuningFork.Cache in the game's
music directory under
piece/section/layer and a fingerprint of the piece's own, what was written, the
tempo, the rate and channels — so a changed layer is rendered again. A cue moves its section to the front of
what is still to render and takes effect when the section is ready — at the next
bar boundary of the playing section, with a cross-fade; new gains at once

The music level from Cauldron2D.Audio.levels/3 scales either.
A director made static (Cauldron2D.Audio started with static_music: true) plays
the first section it is cued and no other: the section's chains are rendered once,
as one pattern, over the piece's :loop cycles (default 8) — whatever still sounds at
the end folded back over the start, so it loops without a seam — kept through
TuningFork.Cache under piece/section/static and the fingerprint, and looped as a
bed. Every later cue is ignored until stop/1. Rendering costs once a section and
rate on a node; playing it back costs a copy a chunk.

      


      
        Summary


  
    Types
  


    
      
        cue()

      


    


    
      
        renderable()

      


    


    
      
        spec()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        cue(audio \\ Cauldron2D.Audio, cue)

      


        Ask for a section of a piece with the given layer gains; see the module rules.



    


    
      
        current(audio \\ Cauldron2D.Audio)

      


        The piece and section playing, as {piece, section}, or nil.



    


    
      
        piece(audio \\ Cauldron2D.Audio, name, spec)

      


        Declare a piece and start rendering every section of it.



    


    
      
        prefetch(pieces)

      


        Fetch every recording and soundfont pieces play, in the background, so that their
first bars are not synthesised while the files arrive. Walks the first 64
cycles of every chain; a chain that does not read is skipped. Returns at once.



    


    
      
        render_static(piece, spec, section, rate, channels, opts \\ [])

      


        The section of spec a static director loops for piece, as PCM at rate and
channels: rendered now and kept if it was not before, read back if it was, in
:dir (default TuningFork.Cache.dir/0; a game's is
Cauldron2D.Client.Game.music_dir/1). A server that will play static music calls
this for its pieces as it starts, so the first listener does not wait for the
rendering.



    


    
      
        stop(audio \\ Cauldron2D.Audio)

      


        Stop the music.



    





      


      
        Types


        


  
    
      
    
    
      cue()



        
          
        

    

  


  

      

          @type cue() :: %{
  :piece => String.t(),
  :section => atom(),
  optional(:layers) => %{required(atom()) => number()}
}


      



  



  
    
      
    
    
      renderable()



        
          
        

    

  


  

      

          @type renderable() ::
  String.t() | TuningFork.Score.t() | (-> binary()) | {:pcm, binary()}


      



  



  
    
      
    
    
      spec()



        
          
        

    

  


  

      

          @type spec() :: %{
  :bpm => number(),
  :beats_per_bar => pos_integer(),
  :layers => [atom()],
  :sections => %{required(atom()) => %{required(atom()) => renderable()}},
  optional(:fingerprint) => String.t()
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{
  pieces: map(),
  rendered: map(),
  wanted: cue() | nil,
  playing: {String.t(), atom()} | nil
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      cue(audio \\ Cauldron2D.Audio, cue)



        
          
        

    

  


  

      

          @spec cue(Cauldron2D.Audio.instance(), cue()) :: :ok


      


Ask for a section of a piece with the given layer gains; see the module rules.

  



    

  
    
      
    
    
      current(audio \\ Cauldron2D.Audio)



        
          
        

    

  


  

      

          @spec current(Cauldron2D.Audio.instance()) :: {String.t(), atom()} | nil


      


The piece and section playing, as {piece, section}, or nil.

  



    

  
    
      
    
    
      piece(audio \\ Cauldron2D.Audio, name, spec)



        
          
        

    

  


  

      

          @spec piece(Cauldron2D.Audio.instance(), String.t(), spec()) :: :ok


      


Declare a piece and start rendering every section of it.

  



  
    
      
    
    
      prefetch(pieces)



        
          
        

    

  


  

      

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


      


Fetch every recording and soundfont pieces play, in the background, so that their
first bars are not synthesised while the files arrive. Walks the first 64
cycles of every chain; a chain that does not read is skipped. Returns at once.

  



    

  
    
      
    
    
      render_static(piece, spec, section, rate, channels, opts \\ [])



        
          
        

    

  


  

      

          @spec render_static(String.t(), spec(), atom(), pos_integer(), 1 | 2, keyword()) ::
  binary()


      


The section of spec a static director loops for piece, as PCM at rate and
channels: rendered now and kept if it was not before, read back if it was, in
:dir (default TuningFork.Cache.dir/0; a game's is
Cauldron2D.Client.Game.music_dir/1). A server that will play static music calls
this for its pieces as it starts, so the first listener does not wait for the
rendering.

  



    

  
    
      
    
    
      stop(audio \\ Cauldron2D.Audio)



        
          
        

    

  


  

      

          @spec stop(Cauldron2D.Audio.instance()) :: :ok


      


Stop the music.

  


        

      


  

    
Cauldron2D.Audio.Rendered 
    



      
Every sound a game plays, rendered once: a TuningFork.Voice at a rate becomes mono
PCM the first time it is asked for and is kept in an ETS table for every stage on the
node after, whatever its gain or pan, which are applied to the copy each time.
pcm = Cauldron2D.Audio.Rendered.fetch(voice, 44_100)
Voices are deterministic, so a rendering is the sound; a stage replays it in place of
synthesising it again.

      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        count()

      


        How many renderings are kept.



    


    
      
        fetch(voice, rate)

      


        The mono rendering of voice at rate, at unit gain and centred, rendered now if it was not before.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      count()



        
          
        

    

  


  

      

          @spec count() :: non_neg_integer()


      


How many renderings are kept.

  



  
    
      
    
    
      fetch(voice, rate)



        
          
        

    

  


  

      

          @spec fetch(TuningFork.Voice.t(), pos_integer()) :: binary()


      


The mono rendering of voice at rate, at unit gain and centred, rendered now if it was not before.

  


        

      


  

    
Cauldron2D.Beacon 
    



      
How a server on the local network is found: the host says so every two seconds on a
UDP port — port/0, the :beacon_port in the :cauldron_2d config, 2299 unless
set — to the broadcast address and to this machine, and whoever listens
(Cauldron2D.Beacon.Listener) hears it.
{:ok, beacon} = Cauldron2D.Beacon.start_link(game: :my_game, host: "arcade", http: "http://192.168.1.5:2280", node: :"my_game@arcade")
A call is one line, cauldron 1 <game> <host> <http url or -> <node or ->. A node is
joined with its cookie, which the host shows and the caller types; it never goes over
the air.

      


      
        Summary


  
    Types
  


    
      
        call()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        line(game, host, http, node)

      


        The line a host calls with.



    


    
      
        parse(text)

      


        A call heard, or :error for anything else.



    


    
      
        port()

      


        The UDP port the calls go out on: config :cauldron_2d, beacon_port: n, else 2299.



    


    
      
        start_link(opts)

      


        Start calling; :game the game's name, :host the name to call as, :http the web URL or nil, :node the node name or nil, :port the UDP port (default port/0).



    





      


      
        Types


        


  
    
      
    
    
      call()



        
          
        

    

  


  

      

          @type call() :: %{
  game: String.t(),
  host: String.t(),
  http: String.t() | nil,
  node: atom() | nil
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      line(game, host, http, node)



        
          
        

    

  


  

      

          @spec line(atom() | String.t(), String.t(), String.t() | nil, atom() | nil) ::
  String.t()


      


The line a host calls with.

  



  
    
      
    
    
      parse(text)



        
          
        

    

  


  

      

          @spec parse(String.t()) :: {:ok, call()} | :error


      


A call heard, or :error for anything else.

  



  
    
      
    
    
      port()



        
          
        

    

  


  

      

          @spec port() :: pos_integer()


      


The UDP port the calls go out on: config :cauldron_2d, beacon_port: n, else 2299.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

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


      


Start calling; :game the game's name, :host the name to call as, :http the web URL or nil, :node the node name or nil, :port the UDP port (default port/0).

  


        

      


  

    
Cauldron2D.Beacon.Listener 
    



      
Hears the servers of one game calling on the local network (Cauldron2D.Beacon) and
keeps those heard in the last six seconds.
{:ok, _} = Cauldron2D.Beacon.Listener.start_link(game: :my_game)
Cauldron2D.Beacon.Listener.found()
Options
	:game — the game whose servers to keep; others' calls are ignored. Required
	:port — the UDP port. Default Cauldron2D.Beacon.port/0
	:name — the process name. Default the module, nil for none

A port it cannot open leaves it deaf, hearing nothing.

      


      
        Summary


  
    Types
  


    
      
        server()

      


    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        found(listener \\ __MODULE__)

      


        The servers heard in the last six seconds, the latest first.



    


    
      
        start_link(opts)

      


        Start listening; see the module documentation for the options.



    





      


      
        Types


        


  
    
      
    
    
      server()



        
          
        

    

  


  

      

          @type server() :: %{
  game: String.t(),
  host: String.t(),
  http: String.t() | nil,
  node: atom() | nil,
  from: :inet.ip_address(),
  heard: integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



    

  
    
      
    
    
      found(listener \\ __MODULE__)



        
          
        

    

  


  

      

          @spec found(GenServer.server()) :: [server()]


      


The servers heard in the last six seconds, the latest first.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

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


      


Start listening; see the module documentation for the options.

  


        

      


  

    
Cauldron2D.Body 
    



      
A point mass with a heading: position, velocity, and one of headings directions.
Positions and velocities are in tiles and tiles per second. Heading 0 points right,
and headings increase counter-clockwise on screen, so a quarter of them points up.
body =
  Cauldron2D.Body.new(pos: {4.0, 4.0}, headings: 64)
  |> Cauldron2D.Body.turn(16)
  |> Cauldron2D.Body.thrust(20.0, dt)
  |> Cauldron2D.Body.gravitate(fields, dt)
  |> Cauldron2D.Body.drag(0.1, dt)
  |> Cauldron2D.Body.integrate(dt)
Gravity fields
gravitate/3 takes a list of maps:
	%{pos: {x, y}, strength: s, kind: :attract | :repel} — pulls toward or pushes
from pos, falling off with the square of the distance and capped within one tile

	%{pos: {x, y}, strength: s, kind: :clockwise | :anticlockwise} — pushes across
the line to pos, same falloff

	%{strength: s, kind: {:uniform, {dx, dy}}} — a constant pull in a direction
	%{strength: s, kind: {:toward, {x, y}}} — a constant pull toward a point from
anywhere, away from it when s is negative


      


      
        Summary


  
    Types
  


    
      
        field()

      


    


    
      
        point()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        accelerate(body, arg, dt)

      


        Add {ax, ay} tiles per second squared for dt seconds.



    


    
      
        angle(body)

      


        The heading as radians, counter-clockwise from right.



    


    
      
        cap_speed(body, limit)

      


        Scale the velocity down to limit if it is faster; slower bodies are untouched.



    


    
      
        direction(body)

      


        The unit vector the body faces, in screen coordinates (y grows downward).



    


    
      
        drag(body, coefficient, dt)

      


        Slow the body by coefficient of its velocity per second, for dt seconds.



    


    
      
        gravitate(body, fields, dt)

      


        Apply every field in fields for dt seconds.



    


    
      
        integrate(body, dt)

      


        Move by the velocity for dt seconds.



    


    
      
        new(opts \\ [])

      


        A body at rest.



    


    
      
        speed(body)

      


        The velocity's length in tiles per second.



    


    
      
        thrust(body, accel, dt)

      


        Accelerate along the heading by accel tiles per second squared for dt seconds.



    


    
      
        turn(body, steps)

      


        Turn by steps headings; negative turns clockwise. Wraps around the circle.



    


    
      
        wrap(body, arg)

      


        Bring a body that has left a {width, height} world back in on the opposite side.



    





      


      
        Types


        


  
    
      
    
    
      field()



        
          
        

    

  


  

      

          @type field() :: %{
  optional(:pos) => point(),
  strength: number(),
  kind:
    :attract
    | :repel
    | :clockwise
    | :anticlockwise
    | {:uniform, point()}
    | {:toward, point()}
}


      



  



  
    
      
    
    
      point()



        
          
        

    

  


  

      

          @type point() :: {float(), float()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron2D.Body{
  heading: non_neg_integer(),
  headings: pos_integer(),
  mass: float(),
  pos: point(),
  radius: float(),
  vel: point()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      accelerate(body, arg, dt)



        
          
        

    

  


  

      

          @spec accelerate(t(), point(), number()) :: t()


      


Add {ax, ay} tiles per second squared for dt seconds.

  



  
    
      
    
    
      angle(body)



        
          
        

    

  


  

      

          @spec angle(t()) :: float()


      


The heading as radians, counter-clockwise from right.

  



  
    
      
    
    
      cap_speed(body, limit)



        
          
        

    

  


  

      

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


      


Scale the velocity down to limit if it is faster; slower bodies are untouched.

  



  
    
      
    
    
      direction(body)



        
          
        

    

  


  

      

          @spec direction(t()) :: point()


      


The unit vector the body faces, in screen coordinates (y grows downward).

  



  
    
      
    
    
      drag(body, coefficient, dt)



        
          
        

    

  


  

      

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


      


Slow the body by coefficient of its velocity per second, for dt seconds.
The velocity is scaled by exp(-coefficient * dt), so it approaches zero without ever
reversing.

  



  
    
      
    
    
      gravitate(body, fields, dt)



        
          
        

    

  


  

      

          @spec gravitate(t(), [field()], number()) :: t()


      


Apply every field in fields for dt seconds.

  



  
    
      
    
    
      integrate(body, dt)



        
          
        

    

  


  

      

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


      


Move by the velocity for dt seconds.

  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

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


      


A body at rest.
Options
	:pos — {x, y} in tiles. Default {0.0, 0.0}
	:vel — {vx, vy} in tiles per second. Default {0.0, 0.0}
	:heading — index into the headings. Default 0
	:headings — how many directions the body can face. Default 64
	:mass — used by callers that trade momentum. Default 1.0
	:radius — in tiles, for collision. Default 0.5


  



  
    
      
    
    
      speed(body)



        
          
        

    

  


  

      

          @spec speed(t()) :: float()


      


The velocity's length in tiles per second.

  



  
    
      
    
    
      thrust(body, accel, dt)



        
          
        

    

  


  

      

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


      


Accelerate along the heading by accel tiles per second squared for dt seconds.

  



  
    
      
    
    
      turn(body, steps)



        
          
        

    

  


  

      

          @spec turn(t(), integer()) :: t()


      


Turn by steps headings; negative turns clockwise. Wraps around the circle.

  



  
    
      
    
    
      wrap(body, arg)



        
          
        

    

  


  

      

          @spec wrap(t(), {number(), number()}) :: t()


      


Bring a body that has left a {width, height} world back in on the opposite side.

  


        

      


  

    
Cauldron2D.Camera 
    



      
Resolves which part of a world is on screen.
Cauldron2D.Camera.view(
  focus: {x, y},
  size: {columns, rows},
  cell: fn {x, y} -> cell end
)
:cell is called exactly once per visible tile, with that tile's world coordinate, and
returns a Cauldron2D.Surface.cell/0. It is the only thing the engine asks of a game.
The viewport is always centred on :focus: at a world's edge, or zoomed out past it, the
coordinates asked for run outside the world and :cell answers for them (:void, or a
wrapped tile) — the focus never moves off the centre to keep the world on screen.
A tile occupies two terminal cells across and one down. columns_for/1 and rows_for/1
convert a pane's size in cells into a viewport size in tiles; zoomed/2 scales that
size for a zoom — how many times larger than native a tile is drawn — and tile_at/3
and zoom_about/6 map cells back through it. A :size may be fractional: the origin
centres the focus exactly, and the tiles read cover the fraction.

      


      
        Summary


  
    Types
  


    
      
        point()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        columns_for(width)

      


        How many tiles wide a pane width terminal cells across can show; always at least 1.



    


    
      
        exact_origin(arg1, arg2)

      


        Where a viewport size tiles across sits in world coordinates when focus is at its
exact centre, as floats.



    


    
      
        glyphs(atlas, camera)

      


        The view as glyphs and colours, for renderers that draw characters.



    


    
      
        origin(arg1, arg2)

      


        Where a viewport size tiles across sits in world coordinates when centred on focus.



    


    
      
        rows_for(height)

      


        How many tiles tall a pane height terminal cells high can show; always at least 1.



    


    
      
        tile_at(arg1, arg2)

      


        The world tile under {column, row}, given in terminal cells relative to the pane's
top-left corner, for a viewport whose origin is the first argument.



    


    
      
        tile_at(arg1, arg2, zoom)

      


        tile_at/2 through a zoom: a tile drawn zoom times its native size spans 2 * zoom cells across and zoom down.



    


    
      
        view(opts)

      


        Resolve the viewport and read every tile in it.



    


    
      
        zoom_about(focus, cell, size, from, to)

      


        The focus that keeps the world under cell where it is on screen when a pane of native
size goes from from to to zoom, centred on focus before. Zooming back the same
way about the same cell returns to the focus it started from.



    


    
      
        zoomed(arg, zoom)

      


        The viewport in tiles of a pane size tiles across at native size, drawn at zoom.



    





      


      
        Types


        


  
    
      
    
    
      point()



        
          
        

    

  


  

      

          @type point() :: {integer(), integer()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron2D.Camera{
  cells: [[Cauldron2D.Surface.cell()]],
  columns: pos_integer(),
  origin: point(),
  rows: pos_integer(),
  scroll: {float(), float()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      columns_for(width)



        
          
        

    

  


  

      

          @spec columns_for(non_neg_integer()) :: pos_integer()


      


How many tiles wide a pane width terminal cells across can show; always at least 1.

  



  
    
      
    
    
      exact_origin(arg1, arg2)



        
          
        

    

  


  

      

          @spec exact_origin({number(), number()}, {number(), number()}) :: {float(), float()}


      


Where a viewport size tiles across sits in world coordinates when focus is at its
exact centre, as floats.

  



  
    
      
    
    
      glyphs(atlas, camera)



        
          
        

    

  


  

      

          @spec glyphs(Cauldron2D.Atlas.name() | Cauldron2D.Atlas.t(), t()) :: [
  [{String.t(), Cauldron2D.Atlas.rgb()}]
]


      


The view as glyphs and colours, for renderers that draw characters.
Each cell becomes {glyph, {r, g, b}} with the tint already applied, in the same row and
column order as :cells. A cell with overlays takes the glyph and colour of its topmost
overlay; :void becomes two spaces in the atlas's void colour.

  



  
    
      
    
    
      origin(arg1, arg2)



        
          
        

    

  


  

      

          @spec origin(point(), {pos_integer(), pos_integer()}) :: point()


      


Where a viewport size tiles across sits in world coordinates when centred on focus.
This is the :origin view/1 produces for the same arguments, so a caller mapping a screen
position back to the world resolves against the same tiles that were drawn.
A fractional focus is rounded to the nearest tile first.

  



  
    
      
    
    
      rows_for(height)



        
          
        

    

  


  

      

          @spec rows_for(non_neg_integer()) :: pos_integer()


      


How many tiles tall a pane height terminal cells high can show; always at least 1.

  



  
    
      
    
    
      tile_at(arg1, arg2)



        
          
        

    

  


  

      

          @spec tile_at(point(), {number(), number()}) :: {float(), float()}


      


The world tile under {column, row}, given in terminal cells relative to the pane's
top-left corner, for a viewport whose origin is the first argument.
The result is fractional and resolves to the centre of the cell, so trunc/1 on either
coordinate gives the whole tile the cell belongs to. The column is halved, since a tile is
two cells wide: cells 0 and 1 both fall in tile 0, at 0.25 and 0.75.
Pair with origin/3 to map a pointer position back to the world it is over.

  



  
    
      
    
    
      tile_at(arg1, arg2, zoom)



        
          
        

    

  


  

      

          @spec tile_at({number(), number()}, {number(), number()}, number()) ::
  {float(), float()}


      


tile_at/2 through a zoom: a tile drawn zoom times its native size spans 2 * zoom cells across and zoom down.

  



  
    
      
    
    
      view(opts)



        
          
        

    

  


  

      

          @spec view(keyword()) :: t()


      


Resolve the viewport and read every tile in it.
Returns a t/0 whose :cells is a list of rows rows, each of columns cells, in
top-to-bottom and left-to-right order, and whose :origin is the world coordinate of the
top-left tile.
Options
	:focus — the {x, y} world point to centre on, required
	:size — {columns, rows} in tiles, required, both positive, whole or not
	:cell — fn {x, y} -> cell end, required
	:scroll — true to keep the focus at the exact centre: :origin is then the
exact origin rounded down, :cells holds one more column and one more row than
:size, and :scroll is the fraction of a tile, {0.0..1.0, 0.0..1.0}, the cells
are to be shifted left and up by. Default false: :origin is origin/3, :cells
is exactly :size, :scroll is {0.0, 0.0}


  



  
    
      
    
    
      zoom_about(focus, cell, size, from, to)



        
          
        

    

  


  

      

          @spec zoom_about(
  {number(), number()},
  {number(), number()},
  {number(), number()},
  number(),
  number()
) ::
  {float(), float()}


      


The focus that keeps the world under cell where it is on screen when a pane of native
size goes from from to to zoom, centred on focus before. Zooming back the same
way about the same cell returns to the focus it started from.

  



  
    
      
    
    
      zoomed(arg, zoom)



        
          
        

    

  


  

      

          @spec zoomed({number(), number()}, number()) :: {float(), float()}


      


The viewport in tiles of a pane size tiles across at native size, drawn at zoom.

  


        

      


  

    
Cauldron2D.Camera.Follow 
    



      
A camera that trails its target and can be shaken, as a value the game steps.
follow = Cauldron2D.Camera.Follow.new(ship.pos)
follow = follow |> Cauldron2D.Camera.Follow.follow(ship.pos, dt, 0.3) |> Cauldron2D.Camera.Follow.step(dt)
Cauldron2D.Camera.view(focus: Cauldron2D.Camera.Follow.focus(follow), ...)
follow/4 closes on the target so that the distance halves every lag seconds; a
lag of 0 snaps to it. shake/3 starts a shake of an amplitude in tiles that
fades to nothing over its time; step/2 advances it. The shake is a fixed pattern
of the time elapsed, so a replay shakes the same way.

      


      
        Summary


  
    Types
  


    
      
        point()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        focus(follow)

      


        Where the camera looks: its position plus the shake.



    


    
      
        follow(follow, arg, dt, lag)

      


        Move toward target for dt seconds, the distance halving every lag seconds.



    


    
      
        new(arg)

      


        A camera at pos.



    


    
      
        offset(follow)

      


        The shake's offset now, {0.0, 0.0} when there is none.



    


    
      
        shake(follow, amplitude, duration)

      


        Start a shake of amplitude tiles fading over duration seconds; a shake already going is replaced.



    


    
      
        step(follow, dt)

      


        Advance the shake by dt seconds; it ends when its time is up.



    





      


      
        Types


        


  
    
      
    
    
      point()



        
          
        

    

  


  

      

          @type point() :: {float(), float()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron2D.Camera.Follow{
  pos: point(),
  shake: nil | %{amplitude: float(), duration: float(), elapsed: float()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      focus(follow)



        
          
        

    

  


  

      

          @spec focus(t()) :: point()


      


Where the camera looks: its position plus the shake.

  



  
    
      
    
    
      follow(follow, arg, dt, lag)



        
          
        

    

  


  

      

          @spec follow(t(), {number(), number()}, number(), number()) :: t()


      


Move toward target for dt seconds, the distance halving every lag seconds.

  



  
    
      
    
    
      new(arg)



        
          
        

    

  


  

      

          @spec new({number(), number()}) :: t()


      


A camera at pos.

  



  
    
      
    
    
      offset(follow)



        
          
        

    

  


  

      

          @spec offset(t()) :: point()


      


The shake's offset now, {0.0, 0.0} when there is none.

  



  
    
      
    
    
      shake(follow, amplitude, duration)



        
          
        

    

  


  

      

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


      


Start a shake of amplitude tiles fading over duration seconds; a shake already going is replaced.

  



  
    
      
    
    
      step(follow, dt)



        
          
        

    

  


  

      

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


      


Advance the shake by dt seconds; it ends when its time is up.

  


        

      


  

    
Cauldron2D.Client.Game behaviour
    



      
What a game gives a client — the terminal's, the browser's or the desktop's — to put
its worlds in front of a player. One contract; every front end draws from it.
defmodule MyGame.Client do
  @behaviour Cauldron2D.Client.Game

  def title, do: %{name: "My Game", tagline: "a thing with paddles"}
  def atlas, do: :my_game
  def actions, do: [:left, :right, :launch]
  def keymaps, do: [arrows: %{left: [:left], right: [:right], launch: [:" "]}, wasd: %{...}]
  def toggles, do: []
  def arenas(_props), do: Cauldron2D.Arenas.list()
  def scene(view), do: %{focus: view.me.pos, bounds: view.bounds, cell: &MyGame.cell/1, movers: view.movers, labels: []}
  def hud(view), do: [["Balls ", {Integer.to_string(view.me.balls), {255, 220, 0}}], [{:score, ["Score #{view.me.score}"]}]]
  def listener(view), do: view.me.pos
  def sounds, do: &MyGame.Sound.voice/1
  def music, do: [{"meadow", %{bpm: 112, beats_per_bar: 4, layers: [...], sections: %{...}}}]
  def cue(view, :arena), do: %{piece: "meadow", section: view.tension, layers: %{}}
  def cue(_view, _screen), do: nil
end
A view is whatever the game's Cauldron2D.Game.view/2 returned for this player;
scene/1, hud/1, listener/1, outcome/1 and cue/2 read it; none of them is
asked before an arena's first frame has arrived. The hud is data in
the shapes Cauldron2D.Client.Hud describes. scene/1's :labels are text drawn over
the world as Cauldron2D.Surface.compose/4 takes them, in tiles; default none. Its
:subject names what the focus follows — the player's own ship, the ship they watch,
a free camera — as a string, atom or number; a client that has panned the view drops
the pan when the subject changes, so a new ship comes up centred.
arenas/1 is given the client's props and read whenever a lobby draws, so it may
answer differently each time. An arena is %{id, name, world, players, humans, map, note, kind, teams} as Cauldron2D.Arenas.list/0 gives it: world is the name a
player joins, {module, opts} for a world the client starts itself for this player
alone (as Cauldron2D.World.start_link/1 takes them, the client adding :name),
players how many humans are in it and humans their ids where the lister knows
them, kind {text, rgb}, teams the choices a player may join as (prop :team).
A lobby reads an arena's players from the listing alone; it never speaks to the
world, whose name may start it.
The lobby is the screen that lists the arenas — the worlds — and lets a player pick
one, a team in it, or watching; it has nothing to do with how the world steps, and a
turn-based game whose players share a world keeps it. Who a player is once in the
world — a character, a party, a side — is the game's: chosen through join_props/1,
on a page of its own from pages/1, or in the world itself. A game with lobby?/0
false has no arena to choose; its client goes from the title straight into its first
arena, and back to the title from it.
cue/2's second argument is the screen — :title, :lobby, :settings, :arena,
:summary or :guide — and nil means no music. On :summary the view is the last
one the arena showed. A client whose music is static (Cauldron2D.Audio with
static_music: true, as a server's Cauldron2D.Net.Audio policy :static sets) asks
cue(view, {:static, screen}) first — the one section it will loop for the whole
stay, so a game can answer with a piece written as a loop rather than the layered
one that follows the play — and falls back to cue(view, screen) when that is nil.
Optional callbacks
	holds/0 — actions a terminal without key releases keeps held through its key-repeat
delay on a press, with the milliseconds each is held, as Cauldron2D.Input's
:holds
	steering/0 — the actions the pointer also drives
	outcome/1 — nil while play goes on, or %{title, lines, next} when it is over
for this player; next is :next_arena, :same_arena or :lobby (the default)
	join_props/1 — extra props for the world's join, from %{username, settings, params} (params a browser's join params, absent elsewhere)
	map/1 — the static layer a browser or window draws once, %{width, height, cell, wrap?} with cell a tile to an art or nil; without it, the layer is read from
scene/1's bounds and cell, the topmost art of each tile
	guide/0 — sections of entries, each %{art, name, text}
	sink/1 — the TuningFork.Sink this player's audio plays through, from the props
	pages/1 — extra pages reachable from the title, from the props: [%{key, hint, title, render}], render a function returning rows of runs
	refusal_text/1 — the words a refused join is reported with
	player_label/1 — how a player id is written in a lobby
	client_keys/0 — the client's own keys, as the terminal client documents them
	chat?/0 — whether the lobby and arena carry a chat; true without it
	frame_rates/0 — the frame rates a settings screen offers
	lobby?/0 — whether a screen of arenas stands between the title and play; true
without it
	home/0 — the name the game keeps its files under, as Cauldron2D.Paths takes it:
rendered music goes to Cauldron2D.Paths.cache(home, "music"). Without it, the
game's module name underscored, up to its first dot: MyGame.Client is :my_game
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    Functions
  


    
      
        arena(game, props, id)

      


        The arena whose id writes as id, from game's arenas for props.



    


    
      
        home(game)

      


        The name the game keeps its files under: its home/0, else its module name's first part underscored.



    


    
      
        music_dir(game)

      


        Where the game's rendered music is kept: Cauldron2D.Paths.cache(home, "music").



    


    
      
        optional(game, callback, args \\ [], default)

      


        Call an optional callback of game with args, or default when it has none.



    


    
      
        outcome(game, view)

      


        The player's outcome for view, nil while play goes on.



    


    
      
        refusal_text(game, reason)

      


        The words game gives for a refused join.



    


    
      
        static_map(game, view)

      


        The static layer for view: the game's map/1, else read from its scene's bounds and cell.



    





      


      
        Types


        


  
    
      
    
    
      action()



        
          
        

    

  


  

      

          @type action() :: atom()


      



  



  
    
      
    
    
      arena()



        
          
        

    

  


  

      

          @type arena() :: %{
  :id => term(),
  :name => String.t(),
  :world => GenServer.server() | {module(), keyword()},
  optional(:players) => non_neg_integer(),
  optional(:humans) => [term()],
  optional(:map) => String.t(),
  optional(:note) => String.t(),
  optional(:kind) => {String.t(), rgb()},
  optional(:teams) => [term()]
}


      



  



  
    
      
    
    
      page()



        
          
        

    

  


  

      

          @type page() :: %{
  key: atom(),
  hint: String.t(),
  title: String.t(),
  render: (-> [Cauldron2D.Client.Hud.row()])
}


      



  



  
    
      
    
    
      rgb()



        
          
        

    

  


  

      

          @type rgb() :: {byte(), byte(), byte()}


      



  



  
    
      
    
    
      scene()



        
          
        

    

  


  

      

          @type scene() :: %{
  :focus => {number(), number()},
  :bounds => {pos_integer(), pos_integer()} | :unbounded,
  :cell => ({integer(), integer()} -> term()),
  :movers => [{term(), {number(), number()}}],
  optional(:labels) => list(),
  optional(:subject) => String.t() | atom() | number()
}


      



  



  
    
      
    
    
      screen()



        
          
        

    

  


  

      

          @type screen() ::
  :title | :lobby | :settings | :arena | :summary | :guide | {:static, atom()}
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      actions()



        
          
        

    

  


  

      

          @callback actions() :: [action()]


      



  



  
    
      
    
    
      arenas(map)



        
          
        

    

  


  

      

          @callback arenas(map()) :: [arena()]


      



  



  
    
      
    
    
      atlas()



        
          
        

    

  


  

      

          @callback atlas() :: Cauldron2D.Atlas.name()


      



  



  
    
      
    
    
      chat?()


        (optional)


        
          
        

    

  


  

      

          @callback chat?() :: boolean()


      



  



  
    
      
    
    
      client_keys()


        (optional)


        
          
        

    

  


  

      

          @callback client_keys() :: %{required(atom()) => atom() | nil}


      



  



  
    
      
    
    
      cue(term, screen)



        
          
        

    

  


  

      

          @callback cue(term(), screen()) :: Cauldron2D.Audio.Music.cue() | nil


      



  



  
    
      
    
    
      frame_rates()


        (optional)


        
          
        

    

  


  

      

          @callback frame_rates() :: [:auto | pos_integer()]


      



  



  
    
      
    
    
      guide()


        (optional)


        
          
        

    

  


  

      

          @callback guide() :: [{String.t(), [%{art: term(), name: String.t(), text: String.t()}]}]


      



  



  
    
      
    
    
      holds()


        (optional)


        
          
        

    

  


  

      

          @callback holds() :: [{action(), pos_integer()}]


      



  



  
    
      
    
    
      home()


        (optional)


        
          
        

    

  


  

      

          @callback home() :: atom()


      



  



  
    
      
    
    
      hud(term)



        
          
        

    

  


  

      

          @callback hud(term()) :: Cauldron2D.Client.Hud.t()


      



  



  
    
      
    
    
      join_props(map)


        (optional)


        
          
        

    

  


  

      

          @callback join_props(map()) :: map()


      



  



  
    
      
    
    
      keymaps()



        
          
        

    

  


  

      

          @callback keymaps() ::
  %{required(atom()) => Cauldron2D.Input.keymap()}
  | [{atom(), Cauldron2D.Input.keymap()}]


      



  



  
    
      
    
    
      listener(term)



        
          
        

    

  


  

      

          @callback listener(term()) :: {number(), number()} | nil


      



  



  
    
      
    
    
      lobby?()


        (optional)


        
          
        

    

  


  

      

          @callback lobby?() :: boolean()


      



  



  
    
      
    
    
      map(term)


        (optional)


        
          
        

    

  


  

      

          @callback map(term()) :: %{
  :width => pos_integer(),
  :height => pos_integer(),
  :cell => ({integer(), integer()} -> term() | nil),
  optional(:wrap?) => boolean()
}


      



  



  
    
      
    
    
      music()



        
          
        

    

  


  

      

          @callback music() :: [{String.t(), Cauldron2D.Audio.Music.spec()}]


      



  



  
    
      
    
    
      outcome(term)


        (optional)


        
          
        

    

  


  

      

          @callback outcome(term()) ::
  nil
  | %{
      :title => String.t(),
      :lines => [String.t()],
      optional(:next) => :next_arena | :same_arena | :lobby
    }


      



  



  
    
      
    
    
      pages(map)


        (optional)


        
          
        

    

  


  

      

          @callback pages(map()) :: [page()]


      



  



  
    
      
    
    
      player_label(term)


        (optional)


        
          
        

    

  


  

      

          @callback player_label(term()) :: String.t()


      



  



  
    
      
    
    
      refusal_text(term)


        (optional)


        
          
        

    

  


  

      

          @callback refusal_text(term()) :: String.t()


      



  



  
    
      
    
    
      scene(term)



        
          
        

    

  


  

      

          @callback scene(term()) :: scene()


      



  



  
    
      
    
    
      sink(map)


        (optional)


        
          
        

    

  


  

      

          @callback sink(map()) :: module() | {module(), keyword()}


      



  



  
    
      
    
    
      sounds()



        
          
        

    

  


  

      

          @callback sounds() :: (atom() -> Cauldron2D.Audio.sound())


      



  



  
    
      
    
    
      steering()


        (optional)


        
          
        

    

  


  

      

          @callback steering() :: [action()]


      



  



  
    
      
    
    
      title()



        
          
        

    

  


  

      

          @callback title() :: %{:name => String.t(), optional(:tagline) => String.t()}


      



  



  
    
      
    
    
      toggles()



        
          
        

    

  


  

      

          @callback toggles() :: [action()]
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      arena(game, props, id)



        
          
        

    

  


  

      

          @spec arena(module(), map(), String.t()) :: arena() | nil


      


The arena whose id writes as id, from game's arenas for props.

  



  
    
      
    
    
      home(game)



        
          
        

    

  


  

      

          @spec home(module()) :: atom()


      


The name the game keeps its files under: its home/0, else its module name's first part underscored.

  



  
    
      
    
    
      music_dir(game)



        
          
        

    

  


  

      

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


      


Where the game's rendered music is kept: Cauldron2D.Paths.cache(home, "music").

  



    

  
    
      
    
    
      optional(game, callback, args \\ [], default)



        
          
        

    

  


  

      

          @spec optional(module(), atom(), [term()], term()) :: term()


      


Call an optional callback of game with args, or default when it has none.

  



  
    
      
    
    
      outcome(game, view)



        
          
        

    

  


  

      

          @spec outcome(module(), term()) :: map() | nil


      


The player's outcome for view, nil while play goes on.

  



  
    
      
    
    
      refusal_text(game, reason)



        
          
        

    

  


  

      

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


      


The words game gives for a refused join.

  



  
    
      
    
    
      static_map(game, view)



        
          
        

    

  


  

      

          @spec static_map(module(), term()) :: %{
  width: pos_integer(),
  height: pos_integer(),
  cell: ({integer(), integer()} -> term() | nil),
  wrap?: boolean()
}


      


The static layer for view: the game's map/1, else read from its scene's bounds and cell.

  


        

      


  

    
Cauldron2D.Client.Hud 
    



      
The shapes a game's hud comes in, and one form every front end reads.
A hud is rows of runs — [row] drawn under the world — or %{left: [row], width: columns, bottom: [row]}, a column of rows beside the world and rows under both. A
row is [run] or {tag, [run]}, the tag naming the row for a front end that styles
or hides rows by name. A run is text, {text, colour} or {text, style}, colour
an {r, g, b} or nil and style a map with :fg (an {r, g, b} or a colour
name Linocut.Palette knows) and :bold.
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        run()

      


    


    
      
        style()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        colour(arg)

      


        A run's foreground as {r, g, b}, or nil.



    


    
      
        layout(rows)

      


        The hud as a column of rows, its width in cells, and the rows under the world.



    


    
      
        rows(hud)

      


        Every row in reading order: the column, then the rows under.



    


    
      
        runs(runs)

      


        The runs of a row as {text, style} pairs.



    


    
      
        tag(arg1)

      


        A row's tag, or nil.



    


    
      
        text(row)

      


        A row's text with no styling.



    





      


      
        Types


        


  
    
      
    
    
      rgb()



        
          
        

    

  


  

      

          @type rgb() :: {byte(), byte(), byte()}


      



  



  
    
      
    
    
      row()



        
          
        

    

  


  

      

          @type row() :: [run()] | {atom(), [run()]}


      



  



  
    
      
    
    
      run()



        
          
        

    

  


  

      

          @type run() :: String.t() | {String.t(), rgb() | nil} | {String.t(), style()}


      



  



  
    
      
    
    
      style()



        
          
        

    

  


  

      

          @type style() :: %{optional(:fg) => rgb() | atom(), optional(:bold) => boolean()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() ::
  [row()]
  | %{:left => [row()], :width => pos_integer(), optional(:bottom) => [row()]}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      colour(arg)



        
          
        

    

  


  

      

          @spec colour({String.t(), style()}) :: rgb() | nil


      


A run's foreground as {r, g, b}, or nil.

  



  
    
      
    
    
      layout(rows)



        
          
        

    

  


  

      

          @spec layout(t()) :: %{left: [row()], width: non_neg_integer(), bottom: [row()]}


      


The hud as a column of rows, its width in cells, and the rows under the world.

  



  
    
      
    
    
      rows(hud)



        
          
        

    

  


  

      

          @spec rows(t()) :: [row()]


      


Every row in reading order: the column, then the rows under.

  



  
    
      
    
    
      runs(runs)



        
          
        

    

  


  

      

          @spec runs(row()) :: [{String.t(), style()}]


      


The runs of a row as {text, style} pairs.

  



  
    
      
    
    
      tag(arg1)



        
          
        

    

  


  

      

          @spec tag(row()) :: atom() | nil


      


A row's tag, or nil.

  



  
    
      
    
    
      text(row)



        
          
        

    

  


  

      

          @spec text(row()) :: String.t()


      


A row's text with no styling.

  


        

      


  

    
Cauldron2D.Collision 
    



      
Bodies against a tile grid, and against each other.
The grid is a function from a tile coordinate to what is there:
:open                          nothing
:solid                         the whole tile
{:diagonal, :nw | :ne | :sw | :se}   the half toward that corner
sweep/5 moves a body of some radius from one point to another in steps no longer than
a quarter tile, so nothing passes through a wall however fast it travels, and reports the
last clear point, the surface normal and the tile it would have entered. bounce/3
reflects a velocity off that normal.
case Cauldron2D.Collision.sweep(grid, from, to, radius) do
  {:clear, at} -> at
  {:blocked, at, normal, cell} -> ...
end
Cauldron2D.Collision.Buckets finds bodies near each other without comparing every pair.
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        cell()
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        grid()

      


    


    
      
        normal()

      


    


    
      
        point()

      


    


    
      
        solid()

      


    





  
    Functions
  


    
      
        bounce(velocity, arg, restitution)

      


        Reflect velocity off a surface with unit normal.



    


    
      
        cell_of(arg)

      


        The tile a point is in.



    


    
      
        circles_overlap?(arg1, r1, arg2, r2)

      


        Whether two circles overlap.



    


    
      
        distance_sq(arg1, arg2)

      


        The square of the distance between two points.



    


    
      
        inside?(grid, point)

      


        Whether point lies in solid material.



    


    
      
        sweep(grid, from, to, radius)

      


        Move a body of radius from from to to.



    





      


      
        Types


        


  
    
      
    
    
      cell()



        
          
        

    

  


  

      

          @type cell() :: {integer(), integer()}


      



  



  
    
      
    
    
      corner()



        
          
        

    

  


  

      

          @type corner() :: :nw | :ne | :sw | :se


      



  



  
    
      
    
    
      grid()



        
          
        

    

  


  

      

          @type grid() :: (cell() -> solid())


      



  



  
    
      
    
    
      normal()



        
          
        

    

  


  

      

          @type normal() :: {float(), float()}


      



  



  
    
      
    
    
      point()



        
          
        

    

  


  

      

          @type point() :: {float(), float()}


      



  



  
    
      
    
    
      solid()



        
          
        

    

  


  

      

          @type solid() :: :open | :solid | {:diagonal, corner()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      bounce(velocity, arg, restitution)



        
          
        

    

  


  

      

          @spec bounce(point(), normal(), number()) :: point()


      


Reflect velocity off a surface with unit normal.
The component along the normal is reversed and scaled by restitution; the component
along the surface is kept. A velocity already moving away from the surface is returned
unchanged.

  



  
    
      
    
    
      cell_of(arg)



        
          
        

    

  


  

      

          @spec cell_of(point()) :: cell()


      


The tile a point is in.

  



  
    
      
    
    
      circles_overlap?(arg1, r1, arg2, r2)



        
          
        

    

  


  

      

          @spec circles_overlap?(point(), number(), point(), number()) :: boolean()


      


Whether two circles overlap.

  



  
    
      
    
    
      distance_sq(arg1, arg2)



        
          
        

    

  


  

      

          @spec distance_sq(point(), point()) :: float()


      


The square of the distance between two points.

  



  
    
      
    
    
      inside?(grid, point)



        
          
        

    

  


  

      

          @spec inside?(grid(), point()) :: boolean()


      


Whether point lies in solid material.

  



  
    
      
    
    
      sweep(grid, from, to, radius)



        
          
        

    

  


  

      

          @spec sweep(grid(), point(), point(), number()) ::
  {:clear, point()} | {:blocked, point(), normal(), cell()}


      


Move a body of radius from from to to.
Returns {:clear, to} when nothing is in the way, or
{:blocked, at, normal, cell} with the last clear position, the unit normal of the
surface struck, and the tile struck. A body already inside a wall is blocked at from
with a normal opposing its motion.

  


        

      


  

    
Cauldron2D.Collision.Buckets 
    



      
Bodies sorted into square buckets, so that only neighbours are compared.
buckets =
  Cauldron2D.Collision.Buckets.new(4)
  |> Cauldron2D.Collision.Buckets.insert(:ball, {10.5, 3.2}, 0.5)
  |> Cauldron2D.Collision.Buckets.insert(:coin_9, {10.9, 3.0}, 0.1)

Cauldron2D.Collision.Buckets.pairs(buckets)       # => [{:ball, :coin_9}]
Cauldron2D.Collision.Buckets.near(buckets, {10.0, 3.0}, 1.0)
The bucket size is in tiles and should be at least the largest radius plus the largest
reach queried, so that a body is never further than one bucket from anything it can touch.
Build a fresh set each tick; there is no removal.
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        id()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        insert(buckets, id, pos, radius)

      


        Add a body under id.



    


    
      
        near(buckets, pos, reach)

      


        Ids of every body within reach of pos, measured surface to point.



    


    
      
        new(size)

      


        An empty set with buckets size tiles across.



    


    
      
        pairs(buckets)

      


        Every pair of overlapping bodies, each once, as {id, id} with the smaller id first.



    





      


      
        Types


        


  
    
      
    
    
      id()



        
          
        

    

  


  

      

          @type id() :: term()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron2D.Collision.Buckets{
  cells: %{required({integer(), integer()}) => [entry()]},
  size: pos_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      insert(buckets, id, pos, radius)



        
          
        

    

  


  

      

          @spec insert(t(), id(), Cauldron2D.Collision.point(), number()) :: t()


      


Add a body under id.

  



  
    
      
    
    
      near(buckets, pos, reach)



        
          
        

    

  


  

      

          @spec near(t(), Cauldron2D.Collision.point(), number()) :: [id()]


      


Ids of every body within reach of pos, measured surface to point.

  



  
    
      
    
    
      new(size)



        
          
        

    

  


  

      

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


      


An empty set with buckets size tiles across.

  



  
    
      
    
    
      pairs(buckets)



        
          
        

    

  


  

      

          @spec pairs(t()) :: [{id(), id()}]


      


Every pair of overlapping bodies, each once, as {id, id} with the smaller id first.

  


        

      


  

    
Cauldron2D.Game behaviour
    



      
What a game gives Cauldron2D.World to run: a pure value and the callbacks that change it.
defmodule MyGame do
  @behaviour Cauldron2D.Game

  def init(opts), do: ...
  def join(state, player_id, props), do: {:ok, state}
  def leave(state, player_id), do: state
  def handle_input(state, player_id, %{held: held, aim: aim}), do: state
  def step(state, dt), do: state
  def view(state, player_id), do: ...
  def drain_events(state), do: {events, state}
end
Every callback is pure. step/2 is called once per fixed tick with dt in seconds;
handle_input/3 before the tick for each player whose input changed; view/2 after it
for each player, and what it returns is sent to that player; drain_events/1 after it,
once, and the events go to every player. Nothing here reads a clock, and a game built
with the same options and given the same calls in the same order runs identically.
join/3's props are the game's to define. The clients in the cauldron_2d_*
packages pass :username (the player's name as a string) and whatever the game's own
join_props callback adds; a game that wants teams, spectators or anything else names
those props itself and reads them here.
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        player_id()
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    Callbacks
  


    
      
        drain_events(state)

      


    


    
      
        handle_input(state, player_id, state)

      


    


    
      
        init(keyword)

      


    


    
      
        join(state, player_id, map)

      


    


    
      
        leave(state, player_id)

      


    


    
      
        step(state, float)

      


    


    
      
        view(state, player_id)
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      player_id()



        
          
        

    

  


  

      

          @type player_id() :: term()


      



  



  
    
      
    
    
      state()



        
          
        

    

  


  

      

          @type state() :: term()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      drain_events(state)



        
          
        

    

  


  

      

          @callback drain_events(state()) :: {[term()], state()}


      



  



  
    
      
    
    
      handle_input(state, player_id, state)



        
          
        

    

  


  

      

          @callback handle_input(state(), player_id(), Cauldron2D.Input.state()) :: state()


      



  



  
    
      
    
    
      init(keyword)



        
          
        

    

  


  

      

          @callback init(keyword()) :: state()


      



  



  
    
      
    
    
      join(state, player_id, map)



        
          
        

    

  


  

      

          @callback join(state(), player_id(), map()) :: {:ok, state()} | {:error, term()}


      



  



  
    
      
    
    
      leave(state, player_id)



        
          
        

    

  


  

      

          @callback leave(state(), player_id()) :: state()


      



  



  
    
      
    
    
      step(state, float)



        
          
        

    

  


  

      

          @callback step(state(), float()) :: state()


      



  



  
    
      
    
    
      view(state, player_id)



        
          
        

    

  


  

      

          @callback view(state(), player_id()) :: term()


      



  


        

      


  

    
Cauldron2D.Grid.Coarse 
    



      
A tile grid in blocks, for finding a way when the tiles are many: a block is passable
when every tile in it is open, and a path is a run of block centres.
coarse = Cauldron2D.Grid.Coarse.new(grid, {width, height}, block: 2, wrap?: true)
{:ok, path} = Cauldron2D.Grid.Coarse.find(coarse, me.pos, enemy.pos)
goal = Cauldron2D.Grid.Coarse.waypoint(grid, me.pos, path)
grid is the function Cauldron2D.Collision takes, a tile coordinate to :open,
:solid or a half tile. A point in a block that is not passable — on a base, in a
pocket — starts from, or is sought at, the nearest passable block within two of it.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        block_of(coarse, arg)

      


        The block the tile at point is in.



    


    
      
        centre(coarse, arg)

      


        The tile position at the centre of a block.



    


    
      
        find(coarse, from, to, limit \\ 400)

      


        The path from from to to as block centres, or :none when there is none within limit blocks.



    


    
      
        new(grid, arg, opts \\ [])

      


        The coarse map of grid, size tiles across and down; options :block, tiles to a block (default 2), and :wrap? (default false).



    


    
      
        passable?(coarse, point)

      


        Whether the block holding the tile at point is passable.



    


    
      
        waypoint(grid, from, path)

      


        The point of path to make for from from: the furthest in a clear straight line on grid, else the first.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron2D.Grid.Coarse{
  block: pos_integer(),
  height: pos_integer(),
  passable: MapSet.t({integer(), integer()}),
  width: pos_integer(),
  wrap?: boolean()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      block_of(coarse, arg)



        
          
        

    

  


  

      

          @spec block_of(t(), {number(), number()}) :: {integer(), integer()}


      


The block the tile at point is in.

  



  
    
      
    
    
      centre(coarse, arg)



        
          
        

    

  


  

      

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


      


The tile position at the centre of a block.

  



    

  
    
      
    
    
      find(coarse, from, to, limit \\ 400)



        
          
        

    

  


  

      

          @spec find(t(), {number(), number()}, {number(), number()}, pos_integer()) ::
  {:ok, [{float(), float()}]} | :none


      


The path from from to to as block centres, or :none when there is none within limit blocks.

  



    

  
    
      
    
    
      new(grid, arg, opts \\ [])



        
          
        

    

  


  

      

          @spec new(Cauldron2D.Collision.grid(), {pos_integer(), pos_integer()}, keyword()) ::
  t()


      


The coarse map of grid, size tiles across and down; options :block, tiles to a block (default 2), and :wrap? (default false).

  



  
    
      
    
    
      passable?(coarse, point)



        
          
        

    

  


  

      

          @spec passable?(t(), {number(), number()}) :: boolean()


      


Whether the block holding the tile at point is passable.

  



  
    
      
    
    
      waypoint(grid, from, path)



        
          
        

    

  


  

      

          @spec waypoint(Cauldron2D.Collision.grid(), {number(), number()}, [{float(), float()}]) ::
  {float(), float()}


      


The point of path to make for from from: the furthest in a clear straight line on grid, else the first.

  


        

      


  

    
Cauldron2D.Grid.Fov 
    



      
Recursive shadowcasting: which tiles an observer can see from where it stands.
Cauldron2D.Grid.Fov.compute(&transparent?/1, {12, 9}, 8)
#=> MapSet.new([{12, 9}, {12, 8}, ...])
The map is walked as eight octants, each a wedge scanned row by row away from the
observer; an opaque tile splits the wedge and what is behind it is not visited, so the
cost follows what is visible rather than the area of the circle.
Two rules a caller can rely on:
	Walls bounding a lit area are lit: an opaque tile is added to the set before it
stops the scan.
	Visibility is mutual: if b is in the set computed from a, a is in the set
computed from b at the same radius.

transparent? is a function from a tile to whether sight passes through it; a tile
outside the map should answer false. origin itself is always in the set.

      


      
        Summary


  
    Types
  


    
      
        point()

      


    


    
      
        transparent()

      


    





  
    Functions
  


    
      
        compute(transparent?, origin, radius)

      


        The set of tiles visible from origin within radius, measured as Euclidean distance.



    





      


      
        Types


        


  
    
      
    
    
      point()



        
          
        

    

  


  

      

          @type point() :: {integer(), integer()}


      



  



  
    
      
    
    
      transparent()



        
          
        

    

  


  

      

          @type transparent() :: (point() -> boolean())


      



  


        

      

      
        Functions


        


  
    
      
    
    
      compute(transparent?, origin, radius)



        
          
        

    

  


  

      

          @spec compute(transparent(), point(), pos_integer()) :: MapSet.t(point())


      


The set of tiles visible from origin within radius, measured as Euclidean distance.

  


        

      


  

    
Cauldron2D.Grid.Path 
    



      
Ways across a tile grid: breadth-first for the fewest steps, A* for the cheapest.
{:ok, path} = Cauldron2D.Grid.Path.find(&open?/1, {0, 0}, {5, 2}, size: {6, 5})
{:ok, path} = Cauldron2D.Grid.Path.astar(&open?/1, {0, 0}, {5, 2}, size: {6, 5}, cost: &terrain/1)
The grid is a function from a cell {x, y} to whether it can be walked. A path is the
cells from the first step to the goal, the start left out; the same cell as start and
goal is []. :none is no way within the limit.
Options
	:size — {width, height} of the grid in cells. Required
	:wrap? — whether the edges join. Default false
	:neighbours — :four or :eight. Default :four
	:limit — how many cells may be expanded before giving up. Default 10_000
	:cost — astar/4 only: a function from a cell to the cost of stepping into it,
a positive number. Default 1 everywhere


      


      
        Summary


  
    Types
  


    
      
        cell()

      


    


    
      
        passable()

      


    





  
    Functions
  


    
      
        astar(passable?, from, to, opts)

      


        The cheapest way, by :cost, guided by the distance still to go.



    


    
      
        find(passable?, from, to, opts)

      


        The way with the fewest steps.



    





      


      
        Types


        


  
    
      
    
    
      cell()



        
          
        

    

  


  

      

          @type cell() :: {integer(), integer()}


      



  



  
    
      
    
    
      passable()



        
          
        

    

  


  

      

          @type passable() :: (cell() -> boolean())


      



  


        

      

      
        Functions


        


  
    
      
    
    
      astar(passable?, from, to, opts)



        
          
        

    

  


  

      

          @spec astar(passable(), cell(), cell(), keyword()) :: {:ok, [cell()]} | :none


      


The cheapest way, by :cost, guided by the distance still to go.

  



  
    
      
    
    
      find(passable?, from, to, opts)



        
          
        

    

  


  

      

          @spec find(passable(), cell(), cell(), keyword()) :: {:ok, [cell()]} | :none


      


The way with the fewest steps.

  


        

      


  

    
Cauldron2D.Input 
    



      
Turns terminal events into the set of actions a player is holding.
A game declares its actions and a keymap from action to keys:
keymap = %{left: [:left, :a], right: [:right, :d], jump: [:up, {:w, []}, :left_shift], act: [:" ", {:f, [:ctrl]}]}
input = Cauldron2D.Input.new(keymap, releases?: true, toggles: [:jump])
Feed it every event with handle/3 and call expire/2 once a tick; state/1 is what
the player is doing now: %{held: MapSet.t(), aim: {column, row} | nil}. A state
from an analog control may add strength: %{action => 0.0..1.0}, how hard each such
action is held; an action without an entry is held in full. Keys give none.
Two ways to hold a key
With releases?: true the terminal reports key releases, and an action is held from
{:key_down, ...} to {:key_up, ...}. Legacy {:key, ...} events are ignored.
With releases?: false a {:key, ...} press holds the action for :tap_ms
milliseconds; the terminal's key repeat keeps it held while the key is down, and a tap
holds it for one window. An action listed in :holds is held for its own, longer,
window on a first press — long enough to cover the terminal's delay before it starts
repeating — and each repeat then extends it by :repeat_ms, so it stays held while
the key is down and lets go soon after. Actions listed in :toggles flip on each
press instead and stay until pressed again. A {:key_release_support, true} event
switches to the first way and drops every hold.
Keys are matched by their unshifted name: :A and {:a, [:shift]} both press what
:a is bound to. A key given with modifiers in the keymap, {:f, [:ctrl]}, matches
only with them; a bare key matches with any.
Keys against the pointer
Actions listed in :steering are the ones the pointer also drives. Pressing a key
bound to one drops the aim, so the keys take over, until the pointer moves again.
Mouse buttons
A key spec {:mouse, :left | :middle | :right} binds a mouse button. A button is
held from its :mouse_down to its :mouse_up, through any drag, whichever way keys
are being held; the pointer position of every mouse event becomes the aim.
merge/2 adds actions held by another source, such as a controller.
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    Types
  


    
      
        action()

      


    


    
      
        key_spec()

      


    


    
      
        keymap()

      


    


    
      
        state()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        actions(input, arg2)

      


        The actions a key event presses or releases, whichever way keys are held.



    


    
      
        expire(input, now)

      


        Drop every tapped hold whose window has passed by millisecond time now.



    


    
      
        handle(input, arg2, now)

      


        Apply one terminal event at millisecond time now.



    


    
      
        merge(input, external)

      


        Replace the actions held by an outside source.



    


    
      
        new(keymap, opts \\ [])

      


        An input reading keymap.



    


    
      
        releases?(input)

      


        Whether releases are being reported.



    


    
      
        state(input)

      


        What the player is doing now.



    


    
      
        steers?(input, actions)

      


        Whether pressing a key for any of actions drops the aim.



    





      


      
        Types


        


  
    
      
    
    
      action()



        
          
        

    

  


  

      

          @type action() :: atom()


      



  



  
    
      
    
    
      key_spec()



        
          
        

    

  


  

      

          @type key_spec() :: atom() | {atom(), [atom()]} | {:mouse, :left | :middle | :right}


      



  



  
    
      
    
    
      keymap()



        
          
        

    

  


  

      

          @type keymap() :: %{required(action()) => [key_spec()]}


      



  



  
    
      
    
    
      state()



        
          
        

    

  


  

      

          @type state() :: %{
  :held => MapSet.t(action()),
  :aim => {number(), number()} | nil,
  optional(:strength) => %{required(action()) => float()}
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron2D.Input{
  aim: {number(), number()} | nil,
  bindings: [{key_spec(), action()}],
  expiries: %{required(action()) => integer()},
  external: MapSet.t(action()),
  held: MapSet.t(action()),
  holds: %{required(action()) => pos_integer()},
  releases?: boolean(),
  repeat_ms: pos_integer(),
  steering: MapSet.t(action()),
  tap_ms: pos_integer(),
  toggled: MapSet.t(action()),
  toggles: MapSet.t(action())
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      actions(input, arg2)



        
          
        

    

  


  

      

          @spec actions(t(), term()) :: [action()]


      


The actions a key event presses or releases, whichever way keys are held.

  



  
    
      
    
    
      expire(input, now)



        
          
        

    

  


  

      

          @spec expire(t(), integer()) :: t()


      


Drop every tapped hold whose window has passed by millisecond time now.

  



  
    
      
    
    
      handle(input, arg2, now)



        
          
        

    

  


  

      

          @spec handle(t(), term(), integer()) :: t()


      


Apply one terminal event at millisecond time now.

  



  
    
      
    
    
      merge(input, external)



        
          
        

    

  


  

      

          @spec merge(t(), MapSet.t(action())) :: t()


      


Replace the actions held by an outside source.

  



    

  
    
      
    
    
      new(keymap, opts \\ [])



        
          
        

    

  


  

      

          @spec new(keymap(), keyword()) :: t()


      


An input reading keymap.
Options
	:releases? — whether the terminal reports key releases. Default false
	:toggles — actions that flip on each press when releases are not reported.
Default []
	:tap_ms — how long a press holds an action when releases are not reported.
Default 120
	:holds — [action: milliseconds], actions a first press holds for that long
instead, when releases are not reported. Default []
	:repeat_ms — how long a repeat of a held action extends it, when releases are
not reported. Default 150
	:steering — actions whose key press drops the pointer's aim. Default []


  



  
    
      
    
    
      releases?(input)



        
          
        

    

  


  

      

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


      


Whether releases are being reported.

  



  
    
      
    
    
      state(input)



        
          
        

    

  


  

      

          @spec state(t()) :: state()


      


What the player is doing now.

  



  
    
      
    
    
      steers?(input, actions)



        
          
        

    

  


  

      

          @spec steers?(t(), [action()]) :: boolean()


      


Whether pressing a key for any of actions drops the aim.

  


        

      


  

    
Cauldron2D.Ledger 
    



      
Every player's results, kept on disk, and the boards made from them.
{:ok, ledger} = Cauldron2D.Ledger.start_link(path: Cauldron2D.Paths.data(:my_game, "ledger.dets"), metrics: [kills: {:sum, :kills}, ratio: {:ratio, :kills, :deaths}, wins: {:count, :won?}])
Cauldron2D.Ledger.record(ledger, "Pit", %{id: "alice", name: "alice", kills: 3, deaths: 1, won?: true})
Cauldron2D.Ledger.board(ledger, :week, :kills, arena: "Pit")
A result is a map with the player's account as :id (their :name when there is no
id), the name they played under as :name, and whatever fields the metrics read. A
result whose id is {:robot, n} is not kept. Cauldron2D.Ledger.Recorder takes
them from a world's events.
Metrics
The game declares its metrics as a keyword list, each one of:
	{:sum, field} — the field summed over the rounds
	{:max, field} — the field's largest value
	{:count, field} — how many rounds had the field true
	{:ratio, field, by} — the sum of field over the sum of by, to two places;
the sum of field alone when by sums to zero
	a function of the rounds returning a number

A board is the accounts of a period — :day (since midnight UTC), :week (the last
seven days) or :all — ranked by one metric, each with every metric's value, the
rounds counted and the name last played under, twenty at most. Boards are computed from
the table and kept for ten seconds.
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    Functions
  


    
      
        board(ledger, period, metric, opts \\ [])

      


        The board of period by metric; arena: narrows it to one arena.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        count(ledger)

      


        How many results are kept.



    


    
      
        forget(ledger, keep_out?)

      


        Drop every result keep_out? is true of — a function of the row as it was recorded, with its :arena and :at — and say how many went.



    


    
      
        metrics(ledger)

      


        The metrics the ledger was started with, in order.



    


    
      
        record(ledger, arena, row, at \\ DateTime.utc_now())

      


        Keep a result from arena, taken at (default now).



    


    
      
        start_link(opts)

      


        Start the ledger.
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      entry()



        
          
        

    

  


  

      

          @type entry() :: %{
  name: String.t(),
  account: term(),
  value: number(),
  rounds: pos_integer(),
  values: %{required(metric()) => number()}
}


      



  



  
    
      
    
    
      metric()



        
          
        

    

  


  

      

          @type metric() :: atom()


      



  



  
    
      
    
    
      period()



        
          
        

    

  


  

      

          @type period() :: :day | :week | :all


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      board(ledger, period, metric, opts \\ [])



        
          
        

    

  


  

      

          @spec board(GenServer.server(), period(), metric(), keyword()) :: [entry()]


      


The board of period by metric; arena: narrows it to one arena.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      count(ledger)



        
          
        

    

  


  

      

          @spec count(GenServer.server()) :: non_neg_integer()


      


How many results are kept.

  



  
    
      
    
    
      forget(ledger, keep_out?)



        
          
        

    

  


  

      

          @spec forget(GenServer.server(), (map() -> boolean())) :: non_neg_integer()


      


Drop every result keep_out? is true of — a function of the row as it was recorded, with its :arena and :at — and say how many went.

  



  
    
      
    
    
      metrics(ledger)



        
          
        

    

  


  

      

          @spec metrics(GenServer.server()) :: [metric()]


      


The metrics the ledger was started with, in order.

  



    

  
    
      
    
    
      record(ledger, arena, row, at \\ DateTime.utc_now())



        
          
        

    

  


  

      

          @spec record(GenServer.server(), String.t(), map(), DateTime.t()) :: :ok


      


Keep a result from arena, taken at (default now).

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

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


      


Start the ledger.
Options
	:path — the DETS file. Required
	:metrics — the metrics, as the module documentation describes. Required
	:name — the registered name; default the module, nil for none


  


        

      


  

    
Cauldron2D.Ledger.Recorder 
    



      
One arena's scribe: subscribed to its world's events (Cauldron2D.World.Events), it
puts every {tag, row} — :result unless told otherwise — in the ledger under the
arena's name. It stops when the world does.
Cauldron2D.Ledger.Recorder.start_link(world: world, arena: "Pit", ledger: Cauldron2D.Ledger)
Options
	:world — the world to record. Required
	:arena — the name results are kept under. Required
	:ledger — the ledger. Default Cauldron2D.Ledger
	:tag — the events to keep. Default :result
	:on_result — a function given each row after it is kept. Default none


      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        start_link(opts)

      


        Start recording; see the module documentation for the options.
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      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

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


      


Start recording; see the module documentation for the options.

  


        

      


  

    
Cauldron2D.Loop 
    



      
A fixed timestep.
loop = Cauldron2D.Loop.new(60)

{steps, loop} = Cauldron2D.Loop.advance(loop, Cauldron2D.Loop.now())
world = Enum.reduce(1..steps//1, world, fn _, w -> World.step(w, Cauldron2D.Loop.dt(loop)) end)
advance/2 returns how many whole steps have come due since it was last called. dt/1 is
constant, so a simulation driven by it runs at the same speed whatever the frame rate and
replays identically given the same inputs.
Rules a caller must respect:
	The first advance/2 call establishes the baseline and returns no steps.
	At most :max_steps are returned from one call. Time beyond that is discarded rather
than carried, so the simulation loses that time instead of owing a backlog.
	Time below one step is carried in the accumulator and returned by a later call.
	A now_ms earlier than the previous one contributes nothing; steps are never negative.


      


      
        Summary
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        t()
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        advance(loop, now_ms)

      


        How many whole steps are due at now_ms, and the loop to carry forward.



    


    
      
        dt(loop)

      


        The duration of one step, in seconds — the dt a simulation should use.



    


    
      
        new(hz, opts \\ [])

      


        A loop running at hz steps per second. hz must be positive.



    


    
      
        now()

      


        The current monotonic time in milliseconds, in the form advance/2 expects.
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      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron2D.Loop{
  accumulator: float(),
  last: integer() | nil,
  max_steps: pos_integer(),
  step_ms: float()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      advance(loop, now_ms)



        
          
        

    

  


  

      

          @spec advance(t(), integer()) :: {non_neg_integer(), t()}


      


How many whole steps are due at now_ms, and the loop to carry forward.
now_ms is a millisecond reading on a single monotonic scale, as now/0 returns. Returns
{steps, loop}; pass the returned loop to the next call.
The first call on a fresh loop records now_ms as the baseline and returns 0 steps,
whatever the interval since new/2.

  



  
    
      
    
    
      dt(loop)



        
          
        

    

  


  

      

          @spec dt(t()) :: float()


      


The duration of one step, in seconds — the dt a simulation should use.

  



    

  
    
      
    
    
      new(hz, opts \\ [])



        
          
        

    

  


  

      

          @spec new(number(), keyword()) :: t()


      


A loop running at hz steps per second. hz must be positive.
Options
	:max_steps — the most steps one advance/2 call may return before the remaining time
is discarded. Default 5


  



  
    
      
    
    
      now()



        
          
        

    

  


  

      

          @spec now() :: integer()


      


The current monotonic time in milliseconds, in the form advance/2 expects.

  


        

      


  

    
Cauldron2D.Map 
    



      
A tile map written as text: a grid of characters, one per tile, with optional
name: value options ahead of it.
Two layouts are read:
	a bare picture — every line is a row:
####
#..#
####

	the header format of XPilot's map files — options, then the grid between the
multiline markers:
mapwidth: 6
mapheight: 3
edgewrap: yes
mapData: \multiline: EndOfMapdata
xxxxxx
x _  x
xxxxxx
EndOfMapdata


The engine attaches no meaning to any character, and to no option but the two that
size the grid (mapwidth, mapheight) and the one parse/2 is told wraps it. A game
supplies a legend to cells/2 and reads the options it honours with option/4. Option
names are matched without regard to case.
A map wraps when the option named by :wrap is true: at/2 outside the grid then
reads the tile on the opposite side, and otherwise reads a space.
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    Functions
  


    
      
        at(map, arg2)

      


        The character at {x, y}; a space outside the grid, or the wrapped tile when the map wraps.



    


    
      
        cells(map, legend)

      


        Every tile the legend gives a value for, as %{{x, y} => value}.



    


    
      
        option(map, name, type, default)

      


        An option converted to type, or default when absent or not of that type.



    


    
      
        parse(text, opts \\ [])

      


        Parse map text.



    


    
      
        parse_file(path, opts \\ [])

      


        Read and parse a file, with parse/2's options; a .gz file is decompressed first.



    


    
      
        positions(map, char)

      


        Where char occurs, row by row then left to right.
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      point()



        
          
        

    

  


  

      

          @type point() :: {integer(), integer()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron2D.Map{
  height: pos_integer(),
  options: %{required(String.t()) => String.t()},
  rows: tuple(),
  width: pos_integer(),
  wrap?: boolean()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      at(map, arg2)



        
          
        

    

  


  

      

          @spec at(t(), point()) :: String.t()


      


The character at {x, y}; a space outside the grid, or the wrapped tile when the map wraps.

  



  
    
      
    
    
      cells(map, legend)



        
          
        

    

  


  

      

          @spec cells(t(), (String.t() -> term())) :: %{required(point()) => term()}


      


Every tile the legend gives a value for, as %{{x, y} => value}.
legend is called with each character; a nil return leaves that tile out.

  



  
    
      
    
    
      option(map, name, type, default)



        
          
        

    

  


  

      

          @spec option(t(), String.t(), :string | :integer | :float | :boolean, term()) ::
  term()


      


An option converted to type, or default when absent or not of that type.
type is :string, :integer, :float or :boolean. Booleans read yes, true,
on and 1 as true and no, false, off and 0 as false.

  



    

  
    
      
    
    
      parse(text, opts \\ [])



        
          
        

    

  


  

      

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


      


Parse map text.
Returns {:ok, map}, or {:error, :empty} for no rows at all. A multiline block with
no closing marker runs to the end of the text; a row wider than mapwidth is cut to it
and a shorter one padded with spaces; rows beyond mapheight are dropped and missing
ones are blank.
Options
	:wrap — the name of the header option that, when true, makes the map wrap
("edgewrap" in XPilot's files). Default: none, the map never wraps


  



    

  
    
      
    
    
      parse_file(path, opts \\ [])



        
          
        

    

  


  

      

          @spec parse_file(Path.t(), keyword()) :: {:ok, t()} | {:error, term()}


      


Read and parse a file, with parse/2's options; a .gz file is decompressed first.

  



  
    
      
    
    
      positions(map, char)



        
          
        

    

  


  

      

          @spec positions(t(), String.t()) :: [point()]


      


Where char occurs, row by row then left to right.

  


        

      


  

    
Cauldron2D.Minimap 
    



      
The whole map in a few rows of braille: walls in one colour, marks — players, bases,
goals — over them, each a dot or a two-by-two.
Cauldron2D.Minimap.rows(
  size: {width, height},
  solid?: &MyGame.wall?/1,
  cells: {30, 12},
  marks: [{me.pos, {255, 220, 0}, 2}, {enemy.pos, {255, 90, 90}, 2}],
  key: {:my_game, map_name}
)
Each row is a list of {text, colour} runs to lay side by side, in the shape a hud row
takes. A braille cell holds two columns and four rows of the map scaled to fit. Where
marks meet, the earlier in the list shows.
Options
	:size — {width, height} of the map in tiles. Required
	:solid? — a function from a tile to whether it is drawn as wall. Required
	:cells — {columns, rows} of the minimap. Required
	:marks — [{{x, y}, colour, 1 | 2}] in tiles. Default []

	:wall, :empty — the colours of walls and of cells with nothing.
Defaults {70, 100, 230} and {40, 40, 60}
	:key — under which the scaled walls and the drawn cells are kept for later calls
with the same cells and colours, in :persistent_term, so a call draws only the
cells its marks touch. Default: none, drawn whole every call


      


      
        Summary


  
    Types
  


    
      
        mark()

      


    


    
      
        rgb()

      


    


    
      
        run()

      


    





  
    Functions
  


    
      
        rows(opts)

      


        The minimap as rows of runs; see the module documentation for the options.



    





      


      
        Types


        


  
    
      
    
    
      mark()



        
          
        

    

  


  

      

          @type mark() :: {{number(), number()}, rgb(), 1 | 2}


      



  



  
    
      
    
    
      rgb()



        
          
        

    

  


  

      

          @type rgb() :: {byte(), byte(), byte()}


      



  



  
    
      
    
    
      run()



        
          
        

    

  


  

      

          @type run() :: {String.t(), rgb()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      rows(opts)



        
          
        

    

  


  

      

          @spec rows(keyword()) :: [[run()]]


      


The minimap as rows of runs; see the module documentation for the options.

  


        

      


  

    
Cauldron2D.Particles 
    



      
Short-lived sprites — sparks, debris, smoke — with a cap on how many exist at once.
particles =
  Cauldron2D.Particles.new(300)
  |> Cauldron2D.Particles.spawn([%{art: :spark, pos: {x, y}, vel: {vx, vy}, ttl: 0.4}])
  |> Cauldron2D.Particles.step(dt, fields: gravity, drag: 0.5)

Cauldron2D.Particles.movers(particles, {-0.5, -0.5})
A particle is %{art: art, pos: {x, y}, vel: {vx, vy}, ttl: seconds}. When spawning
would exceed the cap, the oldest particles go first.

      


      
        Summary


  
    Types
  


    
      
        particle()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        count(particles)

      


        How many particles are alive.



    


    
      
        movers(particles, arg \\ {0.0, 0.0})

      


        The particles as {art, {x, y}} movers, oldest first, each position shifted by offset.



    


    
      
        new(cap)

      


        An empty set holding at most cap particles.



    


    
      
        spawn(particles, new_items)

      


        Add particles, dropping the oldest when the cap is exceeded.



    


    
      
        step(particles, dt, opts \\ [])

      


        Move every particle for dt seconds and drop those whose time is up.



    





      


      
        Types


        


  
    
      
    
    
      particle()



        
          
        

    

  


  

      

          @type particle() :: %{
  art: term(),
  pos: Cauldron2D.Body.point(),
  vel: Cauldron2D.Body.point(),
  ttl: number()
}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron2D.Particles{cap: pos_integer(), items: [particle()]}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      count(particles)



        
          
        

    

  


  

      

          @spec count(t()) :: non_neg_integer()


      


How many particles are alive.

  



    

  
    
      
    
    
      movers(particles, arg \\ {0.0, 0.0})



        
          
        

    

  


  

      

          @spec movers(t(), Cauldron2D.Body.point()) :: [{term(), Cauldron2D.Body.point()}]


      


The particles as {art, {x, y}} movers, oldest first, each position shifted by offset.
The offset is what turns a particle's centre into the top-left corner a sprite is drawn
from; {-0.5, -0.5} centres a one-tile sprite.

  



  
    
      
    
    
      new(cap)



        
          
        

    

  


  

      

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


      


An empty set holding at most cap particles.

  



  
    
      
    
    
      spawn(particles, new_items)



        
          
        

    

  


  

      

          @spec spawn(t(), [particle()]) :: t()


      


Add particles, dropping the oldest when the cap is exceeded.

  



    

  
    
      
    
    
      step(particles, dt, opts \\ [])



        
          
        

    

  


  

      

          @spec step(t(), number(), keyword()) :: t()


      


Move every particle for dt seconds and drop those whose time is up.
Options
	:fields — gravity fields as Cauldron2D.Body.gravitate/3 takes. Default []
	:drag — a coefficient as Cauldron2D.Body.drag/3 takes. Default 0


  


        

      


  

    
Cauldron2D.Paths 
    



      
Where a game keeps its files: one directory per game under each of the XDG base
directories.
Cauldron2D.Paths.config(:my_game, "alice.settings")
#=> "~/.config/my_game/alice.settings"
Cauldron2D.Paths.data(:my_game, ["saves", "one.save"])
Cauldron2D.Paths.cache(:my_game)
$XDG_CONFIG_HOME, $XDG_DATA_HOME and $XDG_CACHE_HOME are honoured; without them
the directories are ~/.config, ~/.local/share and ~/.cache. Nothing here creates a
directory.

      


      
        Summary


  
    Types
  


    
      
        game()

      


    


    
      
        parts()

      


    





  
    Functions
  


    
      
        cache(game, parts \\ [])

      


        A path under the game's cache directory.



    


    
      
        config(game, parts \\ [])

      


        A path under the game's configuration directory.



    


    
      
        data(game, parts \\ [])

      


        A path under the game's data directory.



    





      


      
        Types


        


  
    
      
    
    
      game()



        
          
        

    

  


  

      

          @type game() :: atom() | String.t()


      



  



  
    
      
    
    
      parts()



        
          
        

    

  


  

      

          @type parts() :: Path.t() | [Path.t()]


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      cache(game, parts \\ [])



        
          
        

    

  


  

      

          @spec cache(game(), parts()) :: Path.t()


      


A path under the game's cache directory.

  



    

  
    
      
    
    
      config(game, parts \\ [])



        
          
        

    

  


  

      

          @spec config(game(), parts()) :: Path.t()


      


A path under the game's configuration directory.

  



    

  
    
      
    
    
      data(game, parts \\ [])



        
          
        

    

  


  

      

          @spec data(game(), parts()) :: Path.t()


      


A path under the game's data directory.

  


        

      


  

    
Cauldron2D.Player 
    



      
A player's side of a Cauldron2D.World: join, send input, receive frames, leave.
Anything that runs in a process can be a player — a terminal session, a computer
player, a test.
:ok = Cauldron2D.Player.join(world, :alice, %{username: "alice"})
Cauldron2D.Player.input(world, :alice, Cauldron2D.Input.state(input))

receive do
  {:cauldron_frame, %{tick: tick, view: view, events: events}} -> ...
end
Frames arrive once per tick for as long as the player is joined. Leaving, or the
process exiting, stops them.

      


      
        Summary


  
    Functions
  


    
      
        input(world, id, input)

      


        Send what the player is doing now; applied before the next tick.



    


    
      
        join(world, id, props)

      


        Join world as id from the calling process.



    


    
      
        leave(world, id)

      


        Leave world.



    





      


      
        Functions


        


  
    
      
    
    
      input(world, id, input)



        
          
        

    

  


  

      

          @spec input(
  GenServer.server(),
  Cauldron2D.World.player_id(),
  Cauldron2D.Input.state()
) :: :ok


      


Send what the player is doing now; applied before the next tick.

  



  
    
      
    
    
      join(world, id, props)



        
          
        

    

  


  

      

          @spec join(GenServer.server(), Cauldron2D.World.player_id(), map()) ::
  :ok | {:error, term()}


      


Join world as id from the calling process.

  



  
    
      
    
    
      leave(world, id)



        
          
        

    

  


  

      

          @spec leave(GenServer.server(), Cauldron2D.World.player_id()) :: :ok


      


Leave world.

  


        

      


  

    
Cauldron2D.Renderer 
    



      
Chooses between drawing a surface as pixels or as glyphs.
Modes are :text, :pixel, :kitty, :iterm2 and :sixel. :pixel means "whichever
protocol this terminal has"; the other three name one outright.
A mode is resolved most specific first:
	an override passed by the caller, when it is one of the modes
	CAULDRON_MODE in the environment
	the :cauldron_2d application environment's :mode key
	:pixel

A resolved :pixel is then asked of FrenchCurve.Capability.detect/0. Its :braille
answer counts as no pixel protocol, and the text renderer takes over.

      


      
        Summary


  
    Functions
  


    
      
        describe(override \\ nil)

      


        The resolved protocol's name, or "text", for a status bar.



    


    
      
        mode(override \\ nil)

      


        Whether the surface is drawn as an image or as characters.



    


    
      
        modes()

      


        The mode names accepted as an override, in CAULDRON_MODE, or in application config.



    


    
      
        parse(value)

      


        The mode value names, or nil when it names none.



    


    
      
        protocol(override \\ nil)

      


        The pixel protocol to draw with, or nil for the text renderer.



    





      


      
        Functions


        


    

  
    
      
    
    
      describe(override \\ nil)



        
          
        

    

  


  

      

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


      


The resolved protocol's name, or "text", for a status bar.

  



    

  
    
      
    
    
      mode(override \\ nil)



        
          
        

    

  


  

      

          @spec mode(atom() | nil) :: :pixel | :text


      


Whether the surface is drawn as an image or as characters.
:pixel when protocol/1 finds one, :text otherwise. override is a mode name, or nil
to leave the choice to the environment and configuration.

  



  
    
      
    
    
      modes()



        
          
        

    

  


  

      

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


      


The mode names accepted as an override, in CAULDRON_MODE, or in application config.

  



  
    
      
    
    
      parse(value)



        
          
        

    

  


  

      

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


      


The mode value names, or nil when it names none.
Surrounding whitespace and case are ignored. nil in gives nil out.

  



    

  
    
      
    
    
      protocol(override \\ nil)



        
          
        

    

  


  

      

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


      


The pixel protocol to draw with, or nil for the text renderer.
override is a mode name, or nil to leave the choice to the environment and
configuration. An override that is not one of modes/0 is ignored.

  


        

      


  

    
Cauldron2D.Replay 
    



      
A record of everything that was done to a world, and the means to do it again.
Cauldron2D.World started with record: true builds one; Cauldron2D.World.replay/1
returns it. run/4 rebuilds the game from its options and feeds the record back in,
tick by tick, giving the same state the world reached.
replay = Cauldron2D.World.replay(world)
state = Cauldron2D.Replay.run(replay, MyGame, [seed: 7], 1 / 50)
Entries are {tick, action} where action is {:join, id, props}, {:leave, id} or
{:input, id, input_state}, and tick is how many steps had run when it happened.

      


      
        Summary


  
    Types
  


    
      
        action()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        entries(replay)

      


        The entries oldest first.



    


    
      
        new()

      


        An empty record.



    


    
      
        record(replay, tick, action)

      


        Add what happened at tick.



    


    
      
        run(replay, game, game_opts, dt)

      


        Rebuild game from game_opts and apply the record, stepping by dt each tick.



    


    
      
        stepped(replay, steps)

      


        Note that steps steps have run in total.



    





      


      
        Types


        


  
    
      
    
    
      action()



        
          
        

    

  


  

      

          @type action() ::
  {:join, term(), map()}
  | {:leave, term()}
  | {:input, term(), Cauldron2D.Input.state()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron2D.Replay{
  entries: [{non_neg_integer(), action()}],
  steps: non_neg_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      entries(replay)



        
          
        

    

  


  

      

          @spec entries(t()) :: [{non_neg_integer(), action()}]


      


The entries oldest first.

  



  
    
      
    
    
      new()



        
          
        

    

  


  

      

          @spec new() :: t()


      


An empty record.

  



  
    
      
    
    
      record(replay, tick, action)



        
          
        

    

  


  

      

          @spec record(t(), non_neg_integer(), action()) :: t()


      


Add what happened at tick.

  



  
    
      
    
    
      run(replay, game, game_opts, dt)



        
          
        

    

  


  

      

          @spec run(t(), module(), keyword(), float()) :: term()


      


Rebuild game from game_opts and apply the record, stepping by dt each tick.

  



  
    
      
    
    
      stepped(replay, steps)



        
          
        

    

  


  

      

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


      


Note that steps steps have run in total.

  


        

      


  

    
Cauldron2D.Replay.Viewer 
    



      
Plays a Cauldron2D.Replay back on a clock, sending a watcher the frames one
recorded player saw.
{:ok, viewer} = Cauldron2D.Replay.Viewer.start_link(replay: replay, game: MyGame, game_opts: [seed: 7], hz: 50, as: "alice", watcher: self())
The watcher receives {:cauldron_frame, %{tick: n, view: view, events: events}} for
every tick after the player :as has joined, exactly as a Cauldron2D.World sends
them, and {:cauldron_replay, viewer, :done, state} with the final state when the
record runs out; the viewer then stops. pause/1, resume/1 and step/1 drive it.
Options
	:replay, :game — the record and the game it was made with. Required
	:game_opts — the game's options, as recorded. Default []
	:hz — the rate the world ran at, so the dt of a step. Default 50
	:speed — how many times faster than that to play. Default 1
	:as — the recorded player whose view is sent. Required
	:watcher — the process the frames go to. Default the caller
	:paused? — start paused. Default false


      


      
        Summary


  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        pause(viewer)

      


        Stop the clock.



    


    
      
        resume(viewer)

      


        Start the clock again.



    


    
      
        start_link(opts)

      


        Start a viewer; see the module documentation for the options.



    


    
      
        step(viewer)

      


        Run one tick while paused.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      pause(viewer)



        
          
        

    

  


  

      

          @spec pause(GenServer.server()) :: :ok


      


Stop the clock.

  



  
    
      
    
    
      resume(viewer)



        
          
        

    

  


  

      

          @spec resume(GenServer.server()) :: :ok


      


Start the clock again.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

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


      


Start a viewer; see the module documentation for the options.

  



  
    
      
    
    
      step(viewer)



        
          
        

    

  


  

      

          @spec step(GenServer.server()) :: :ok


      


Run one tick while paused.

  


        

      


  

    
Cauldron2D.Rng 
    



      
A random number generator carried in a game's state rather than the process dictionary.
Every function here takes a generator and returns {value, next_generator}. A caller must
thread the returned generator into the following call; reusing an earlier one repeats its
values. Given the same seed and the same sequence of calls, a run replays exactly.
Wraps :rand's stateful API on the :exsss algorithm.
rng = Cauldron2D.Rng.new(1234)
{damage, rng} = Cauldron2D.Rng.dice(rng, 2, 6)
{critical?, _rng} = Cauldron2D.Rng.chance(rng, 1, 20)

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        between(rng, lo, hi)

      


        An integer in lo..hi, inclusive, uniformly. hi must not be less than lo.



    


    
      
        chance(rng, numerator, denominator)

      


        True with probability numerator / denominator. Both must be positive integers.



    


    
      
        dice(rng, count, sides)

      


        The sum of count independent rolls of a die with sides faces.



    


    
      
        new(seed)

      


        A generator seeded from seed, which may be any integer.



    


    
      
        pick(rng, list)

      


        One element of list, each equally likely, or nil when list is empty.



    


    
      
        random()

      


        A generator seeded from the system clock, and the seed it used.



    


    
      
        roll(rng, n)

      


        An integer in 1..n, uniformly. n must be at least 1.



    


    
      
        shuffle(rng, list)

      


        The elements of list in a random order.



    


    
      
        weighted(rng, pairs)

      


        One value from a list of {weight, value} pairs, chosen in proportion to the weights.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: :rand.state()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      between(rng, lo, hi)



        
          
        

    

  


  

      

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


      


An integer in lo..hi, inclusive, uniformly. hi must not be less than lo.

  



  
    
      
    
    
      chance(rng, numerator, denominator)



        
          
        

    

  


  

      

          @spec chance(t(), pos_integer(), pos_integer()) :: {boolean(), t()}


      


True with probability numerator / denominator. Both must be positive integers.

  



  
    
      
    
    
      dice(rng, count, sides)



        
          
        

    

  


  

      

          @spec dice(t(), pos_integer(), pos_integer()) :: {pos_integer(), t()}


      


The sum of count independent rolls of a die with sides faces.

  



  
    
      
    
    
      new(seed)



        
          
        

    

  


  

      

          @spec new(integer()) :: t()


      


A generator seeded from seed, which may be any integer.

  



  
    
      
    
    
      pick(rng, list)



        
          
        

    

  


  

      

          @spec pick(t(), [term()]) :: {term() | nil, t()}


      


One element of list, each equally likely, or nil when list is empty.

  



  
    
      
    
    
      random()



        
          
        

    

  


  

      

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


      


A generator seeded from the system clock, and the seed it used.
Keep the returned seed to replay the same run through new/1.

  



  
    
      
    
    
      roll(rng, n)



        
          
        

    

  


  

      

          @spec roll(t(), pos_integer()) :: {pos_integer(), t()}


      


An integer in 1..n, uniformly. n must be at least 1.

  



  
    
      
    
    
      shuffle(rng, list)



        
          
        

    

  


  

      

          @spec shuffle(t(), [term()]) :: {[term()], t()}


      


The elements of list in a random order.
A Fisher-Yates shuffle, so every ordering is equally likely however long the list is. Costs
one roll per element.

  



  
    
      
    
    
      weighted(rng, pairs)



        
          
        

    

  


  

      

          @spec weighted(t(), [{non_neg_integer(), term()}]) :: {term() | nil, t()}


      


One value from a list of {weight, value} pairs, chosen in proportion to the weights.
Weights are relative and need not sum to anything in particular. Each must be a non-negative
integer, and at least one must be positive; a weight of 0 is a value that is never chosen.
Returns nil for an empty list.
Raises ArgumentError on a weight that is not a non-negative integer, and on a list whose
weights are all zero — a list that cannot answer, rather than one that answers oddly.

  


        

      


  

    
Cauldron2D.Robot behaviour
    



      
A computer player: a process that joins a world as {:robot, n} and plays by its
view, deciding every few frames through a brain module the game supplies.
defmodule MyGame.Brain do
  @behaviour Cauldron2D.Robot

  def init(opts), do: %{}
  def decide(view, memory, %{tick: tick, skill: skill}), do: {%{held: MapSet.new([:thrust]), aim: nil}, memory}
  def gone?(view), do: view.me == nil
end

Cauldron2D.Robot.start_link(brain: MyGame.Brain, world: world, number: 1)
decide/3 is given the latest view, the brain's memory and %{tick: n, skill: s}, and
returns the input to hold — a Cauldron2D.Input.state/0, or nil to leave the input
as it is — with the memory to keep. The input is sent to the world only when it
differs from what was last sent. gone?/1 says the robot has no place in the world
any more; it then leaves and stops. init/1 is optional; without it the memory
starts as nil, and gone?/1 without it is never true.
Every robot has a skill, drawn by skill/0 between 0.3 and 1.0 unless given: it
sets how often the robot decides (cadence/2) and is passed to the brain for whatever
else the game makes of it.
Options
	:brain — the module. Required
	:world — the world to join. Required
	:number — the robot's number; its id is {:robot, number}. Required
	:brain_opts — given to the brain's init/1. Default []
	:props — merged over %{username: "Robot n", robot?: true} for the join.
Default %{}
	:skill — 0.3 to 1.0. Default skill/0
	:cadence — {fastest, slowest}, frames between decisions at full and least
skill. Default {3, 9}


      


      
        Summary


  
    Callbacks
  


    
      
        decide(view, memory, map)

      


    


    
      
        gone?(view)

      


    


    
      
        init(keyword)

      


    





  
    Functions
  


    
      
        cadence(skill, arg)

      


        Every how many frames a robot of skill decides: fastest at full skill, slowest at the least.



    


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        skill()

      


        A skill drawn at random between 0.3 and 1.0.



    


    
      
        start_link(opts)

      


        Start a robot; see the module documentation for the options. A refused join is {:error, reason}.



    





      


      
        Callbacks


        


  
    
      
    
    
      decide(view, memory, map)



        
          
        

    

  


  

      

          @callback decide(view :: term(), memory :: term(), %{tick: pos_integer(), skill: float()}) ::
  {Cauldron2D.Input.state() | nil, term()}


      



  



  
    
      
    
    
      gone?(view)


        (optional)


        
          
        

    

  


  

      

          @callback gone?(view :: term()) :: boolean()


      



  



  
    
      
    
    
      init(keyword)


        (optional)


        
          
        

    

  


  

      

          @callback init(keyword()) :: term()


      



  


        

      

      
        Functions


        


  
    
      
    
    
      cadence(skill, arg)



        
          
        

    

  


  

      

          @spec cadence(float(), {pos_integer(), pos_integer()}) :: pos_integer()


      


Every how many frames a robot of skill decides: fastest at full skill, slowest at the least.

  



  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      skill()



        
          
        

    

  


  

      

          @spec skill() :: float()


      


A skill drawn at random between 0.3 and 1.0.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

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


      


Start a robot; see the module documentation for the options. A refused join is {:error, reason}.

  


        

      


  

    
Cauldron2D.Save 
    



      
Saved games: a game state kept on disk under a slot name, and read back to start a
Cauldron2D.World from with its :state option.
:ok = Cauldron2D.Save.write(:my_game, "quick", Cauldron2D.World.snapshot(world))
{:ok, state} = Cauldron2D.Save.read(:my_game, "quick")
{:ok, world} = Cauldron2D.World.start_link(game: MyGame, state: state)
Slots live at Cauldron2D.Paths.data(game, ["saves", slot <> ".save"]). A slot name is
one path segment; anything with a separator or .. is {:error, :bad_slot}. The
state is any term.

      


      
        Summary


  
    Types
  


    
      
        slot()

      


    





  
    Functions
  


    
      
        delete(game, slot)

      


        Forget slot.



    


    
      
        list(game)

      


        Every slot, oldest first, with when it was written.



    


    
      
        path(game, slot)

      


        The file a slot is kept in.



    


    
      
        read(game, slot)

      


        The state kept under slot.



    


    
      
        write(game, slot, state)

      


        Keep state under slot, replacing what was there.



    





      


      
        Types


        


  
    
      
    
    
      slot()



        
          
        

    

  


  

      

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


      



  


        

      

      
        Functions


        


  
    
      
    
    
      delete(game, slot)



        
          
        

    

  


  

      

          @spec delete(Cauldron2D.Paths.game(), slot()) :: :ok | {:error, term()}


      


Forget slot.

  



  
    
      
    
    
      list(game)



        
          
        

    

  


  

      

          @spec list(Cauldron2D.Paths.game()) :: [%{slot: slot(), at: DateTime.t()}]


      


Every slot, oldest first, with when it was written.

  



  
    
      
    
    
      path(game, slot)



        
          
        

    

  


  

      

          @spec path(Cauldron2D.Paths.game(), slot()) :: Path.t()


      


The file a slot is kept in.

  



  
    
      
    
    
      read(game, slot)



        
          
        

    

  


  

      

          @spec read(Cauldron2D.Paths.game(), slot()) :: {:ok, term()} | {:error, term()}


      


The state kept under slot.

  



  
    
      
    
    
      write(game, slot, state)



        
          
        

    

  


  

      

          @spec write(Cauldron2D.Paths.game(), slot(), term()) :: :ok | {:error, term()}


      


Keep state under slot, replacing what was there.

  


        

      


  

    
Cauldron2D.Sheet 
    



      
A Cauldron2D.Atlas packed onto one raster, with an index of where every art is.
sheet = Cauldron2D.Sheet.pack(:my_game)
Cauldron2D.Sheet.index(sheet, "/atlas.png")
Every frame of every art is a tile on the sheet, laid out in rows of columns/0;
index 0 is left empty for "nothing here", so arts count from 1. arts maps each art
name to the index of its first frame, frames gives each index's pixel position on the
sheet, and anim maps the first index of each animated art to its indices and rate.
index_at/3 is the index showing at a time. An art may be any term the atlas keys it
by; in the wire form it is named by inspect/1 unless it is an atom.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        columns()

      


        How many tiles wide a sheet is.



    


    
      
        dimensions(map)

      


        The sheet's pixel size.



    


    
      
        index(sheet, url)

      


        What a client needs to draw from the sheet at url: the tile size, the columns, the
void colour as #rrggbb, the arts' indices by name, the frames' positions and the
animations keyed by their first index as a string.



    


    
      
        index_at(map, index, at_ms)

      


        The index showing at at_ms for an art whose first index is index; index itself when it is not animated.



    


    
      
        pack(atlas)

      


        Lay every frame of every art of atlas out on one raster.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %{
  tile: pos_integer(),
  columns: pos_integer(),
  rows: pos_integer(),
  arts: %{required(Cauldron2D.Atlas.art()) => pos_integer()},
  frames: [[non_neg_integer()]],
  anim: %{
    required(pos_integer()) => %{indices: [pos_integer()], fps: pos_integer()}
  },
  raster: FrenchCurve.Raster.t(),
  void: Cauldron2D.Atlas.rgb()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      columns()



        
          
        

    

  


  

      

          @spec columns() :: pos_integer()


      


How many tiles wide a sheet is.

  



  
    
      
    
    
      dimensions(map)



        
          
        

    

  


  

      

          @spec dimensions(t()) :: {pos_integer(), pos_integer()}


      


The sheet's pixel size.

  



  
    
      
    
    
      index(sheet, url)



        
          
        

    

  


  

      

          @spec index(t(), String.t()) :: map()


      


What a client needs to draw from the sheet at url: the tile size, the columns, the
void colour as #rrggbb, the arts' indices by name, the frames' positions and the
animations keyed by their first index as a string.

  



  
    
      
    
    
      index_at(map, index, at_ms)



        
          
        

    

  


  

      

          @spec index_at(%{anim: map()}, pos_integer(), integer()) :: pos_integer()


      


The index showing at at_ms for an art whose first index is index; index itself when it is not animated.

  



  
    
      
    
    
      pack(atlas)



        
          
        

    

  


  

      

          @spec pack(Cauldron2D.Atlas.t() | Cauldron2D.Atlas.name()) :: t()


      


Lay every frame of every art of atlas out on one raster.

  


        

      


  

    
Cauldron2D.Stats 
    



      
How this node is keeping up: every running arena's world as Cauldron2D.World.stats/1
gives it, and the node it runs on.
Cauldron2D.Stats.arenas()
Cauldron2D.Stats.node()

      


      
        Summary


  
    Types
  


    
      
        arena()

      


    


    
      
        node_stats()

      


    





  
    Functions
  


    
      
        arenas()

      


        Every running arena's world stats, with the arena's id as its :name, sorted.



    


    
      
        node()

      


        The processes, the memory in megabytes, the run queue, the schedulers of this node,
and busy, the share of the schedulers' time spent running since the last call,
0.0 to 1.0 (0.0 on the first call).



    





      


      
        Types


        


  
    
      
    
    
      arena()



        
          
        

    

  


  

      

          @type arena() :: %{
  name: String.t(),
  players: non_neg_integer(),
  hz: number(),
  steps: non_neg_integer(),
  ticks: non_neg_integer(),
  tick_us: %{
    mean: non_neg_integer(),
    p95: non_neg_integer(),
    max: non_neg_integer()
  },
  behind: non_neg_integer()
}


      



  



  
    
      
    
    
      node_stats()



        
          
        

    

  


  

      

          @type node_stats() :: %{
  processes: non_neg_integer(),
  memory_mb: non_neg_integer(),
  run_queue: non_neg_integer(),
  schedulers: pos_integer(),
  busy: float()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      arenas()



        
          
        

    

  


  

      

          @spec arenas() :: [arena()]


      


Every running arena's world stats, with the arena's id as its :name, sorted.

  



  
    
      
    
    
      node()



        
          
        

    

  


  

      

          @spec node() :: node_stats()


      


The processes, the memory in megabytes, the run queue, the schedulers of this node,
and busy, the share of the schedulers' time spent running since the last call,
0.0 to 1.0 (0.0 on the first call).

  


        

      


  

    
Cauldron2D.Surface 
    



      
Composites a grid of cells into one FrenchCurve.Raster.
Cells
:void                       nothing here
{base, overlays, tint}      a tile, what is on it in paint order, and how it is shaded
overlays is ordered bottom to top and may be empty. tint is nil or the name of a tint
registered on the atlas.
Overlays and movers are composited source-over: a half-transparent sprite on a
half-transparent base leaves the result more opaque than either, not as opaque as the more
opaque of the two. Over an opaque base — which most tiles are — this is the same arithmetic
as a straight weighted mix.
Movers
compose/3 also takes sprites placed at arbitrary pixel offsets rather than on the grid,
as [{art, {x, y}}] where {x, y} is the sprite's top-left corner in the raster's own
pixel coordinates. Movers are drawn over the grid, in list order, and clipped to the
raster's edges. blit/4 draws one onto an existing raster.
Labels
compose/4 also takes :labels, text drawn in Linocut.Font over everything else:
[{text, {x, y}, colour}] or [{text, {x, y}, colour, opts}], positioned by the
text's top-left corner in the raster's pixel coordinates, with opts of :scale
(default 1) and :background, a colour filled behind the text (default none).
Caching
Each distinct cell is blended once and the result kept in the atlas's ETS table, keyed by
the sprite ids of its base and overlays together with the tint name. Two art names with
byte-identical rasters share one entry.
The cache outlives Cauldron2D.Atlas.install/1 when the atlas installed is the same one.
Installing a changed atlas — new art, a redefined tint, a different void colour — empties it,
so a tint re-registered under a name it already had takes effect rather than serving tiles as
they used to look.

      


      
        Summary


  
    Types
  


    
      
        cell()

      


    





  
    Functions
  


    
      
        blit(atlas, raster, art, arg)

      


        Draw the sprite art onto raster with its top-left corner at {x, y} in pixels.



    


    
      
        compose(atlas, rows, movers \\ [], opts \\ [])

      


        Compose rows — a list of equal-length rows of cells — into a raster.



    


    
      
        magnify(raster, times)

      


        The raster times as wide and tall, every pixel repeated that many times each way; the raster itself at 1.



    


    
      
        shade_color(atlas, rgb, tint)

      


        Apply the tint named tint to a plain RGB colour, for renderers that draw characters.



    


    
      
        tile_binary(atlas, cell, scale \\ 1, at \\ 0)

      


        The flat RGBA binary for one cell, tile * tile * 4 bytes long, with animated arts at
the frame showing at at milliseconds.



    





      


      
        Types


        


  
    
      
    
    
      cell()



        
          
        

    

  


  

      

          @type cell() ::
  :void
  | {Cauldron2D.Atlas.art(), [Cauldron2D.Atlas.art()],
     Cauldron2D.Atlas.tint() | nil}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      blit(atlas, raster, art, arg)



        
          
        

    

  


  

      

          @spec blit(
  Cauldron2D.Atlas.name() | Cauldron2D.Atlas.t(),
  FrenchCurve.Raster.t(),
  Cauldron2D.Atlas.art(),
  {number(), number()}
) :: FrenchCurve.Raster.t()


      


Draw the sprite art onto raster with its top-left corner at {x, y} in pixels.
Coordinates may be fractional and are rounded; parts falling outside the raster are clipped.
Returns a new raster; raster is unchanged.

  



    

    

  
    
      
    
    
      compose(atlas, rows, movers \\ [], opts \\ [])



        
          
        

    

  


  

      

          @spec compose(
  Cauldron2D.Atlas.name() | Cauldron2D.Atlas.t(),
  [[cell()]],
  [{Cauldron2D.Atlas.art(), {number(), number()}}],
  keyword()
) :: FrenchCurve.Raster.t()


      


Compose rows — a list of equal-length rows of cells — into a raster.
The raster is columns * tile pixels wide by length(rows) * tile tall, where columns is
the length of the first row. Every row must be that same length.
movers are [{art, {x, y}}] drawn over the grid in list order, positioned by their
top-left corner in the raster's pixel coordinates rather than snapped to the grid.
Coordinates may be fractional and are rounded; parts falling outside the raster are clipped.
Default [].
An empty rows yields a tile by tile raster rather than a zero-sized one.
Options
	:scale — a positive integer dividing the tile size; the raster is composed at
1 / scale of the atlas's resolution, every tile and sprite sampled once and kept in
the atlas's cache table. Mover coordinates stay in full-resolution pixels. Default 1
	:at — the time in milliseconds an animated art's frame is chosen for. Default 0,
the first frame of everything
	:labels — text drawn over the grid and the movers, as the module documentation
describes. Default []


  



  
    
      
    
    
      magnify(raster, times)



        
          
        

    

  


  

      

          @spec magnify(FrenchCurve.Raster.t(), pos_integer()) :: FrenchCurve.Raster.t()


      


The raster times as wide and tall, every pixel repeated that many times each way; the raster itself at 1.

  



  
    
      
    
    
      shade_color(atlas, rgb, tint)



        
          
        

    

  


  

      

          @spec shade_color(
  Cauldron2D.Atlas.name() | Cauldron2D.Atlas.t(),
  Cauldron2D.Atlas.rgb(),
  Cauldron2D.Atlas.tint() | nil
) :: Cauldron2D.Atlas.rgb()


      


Apply the tint named tint to a plain RGB colour, for renderers that draw characters.
The colour is passed to the tint function at full alpha and the alpha of the result is
dropped. A nil tint returns the colour unchanged.

  



    

    

  
    
      
    
    
      tile_binary(atlas, cell, scale \\ 1, at \\ 0)



        
          
        

    

  


  

      

          @spec tile_binary(
  Cauldron2D.Atlas.name() | Cauldron2D.Atlas.t(),
  cell(),
  pos_integer(),
  integer()
) ::
  binary()


      


The flat RGBA binary for one cell, tile * tile * 4 bytes long, with animated arts at
the frame showing at at milliseconds.
Blends the cell on first sight and keeps the result in the atlas's cache table, which
Cauldron2D.Atlas.install/1 must have created.

  


        

      


  

    
Cauldron2D.Test 
    



      
Drives a Cauldron2D.Game in a test, with no world process and no clock: join
players, hold actions, run ticks, read views and events.
driver = Cauldron2D.Test.new(MyGame, game_opts: [seed: 1], hz: 50)
{:ok, driver} = Cauldron2D.Test.join(driver, :alice, %{username: "alice"})
driver = driver |> Cauldron2D.Test.hold(:alice, [:thrust]) |> Cauldron2D.Test.tick(10)
Cauldron2D.Test.view(driver, :alice)
Cauldron2D.Test.events(driver)
A tick is what Cauldron2D.World does on one step: the input held since the last tick
is applied, the game steps by 1 / hz, and its events are drained and kept, oldest
first. until/3 ticks until a condition holds or a limit is reached.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        events(test)

      


        Every event drained so far, oldest first.



    


    
      
        hold(driver, id, actions, aim \\ nil, strength \\ %{})

      


        What player id holds from the next tick: a list of actions, an aim, and optionally how hard each action is held.



    


    
      
        join(driver, id, props)

      


        Join player id with props; the game's refusal is returned as it gave it.



    


    
      
        leave(driver, id)

      


        Player id leaves.



    


    
      
        new(game, opts \\ [])

      


        A driver for game; options :game_opts (default []) and :hz (default 50).



    


    
      
        state(test)

      


        The game's state.



    


    
      
        tick(driver, count \\ 1)

      


        Run count ticks.



    


    
      
        tick_count(test)

      


        How many ticks have run.



    


    
      
        until(driver, condition, limit)

      


        Tick until condition holds of the driver, at most limit times; {:timeout, driver} when it never did.



    


    
      
        view(driver, id)

      


        The game's view for player id now.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron2D.Test{
  dt: float(),
  events: [term()],
  game: module(),
  pending: %{required(term()) => Cauldron2D.Input.state()},
  state: term(),
  ticks: non_neg_integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      events(test)



        
          
        

    

  


  

      

          @spec events(t()) :: [term()]


      


Every event drained so far, oldest first.

  



    

    

  
    
      
    
    
      hold(driver, id, actions, aim \\ nil, strength \\ %{})



        
          
        

    

  


  

      

          @spec hold(t(), term(), [atom()], {number(), number()} | nil, %{
  required(atom()) => float()
}) :: t()


      


What player id holds from the next tick: a list of actions, an aim, and optionally how hard each action is held.

  



  
    
      
    
    
      join(driver, id, props)



        
          
        

    

  


  

      

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


      


Join player id with props; the game's refusal is returned as it gave it.

  



  
    
      
    
    
      leave(driver, id)



        
          
        

    

  


  

      

          @spec leave(t(), term()) :: t()


      


Player id leaves.

  



    

  
    
      
    
    
      new(game, opts \\ [])



        
          
        

    

  


  

      

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


      


A driver for game; options :game_opts (default []) and :hz (default 50).

  



  
    
      
    
    
      state(test)



        
          
        

    

  


  

      

          @spec state(t()) :: term()


      


The game's state.

  



    

  
    
      
    
    
      tick(driver, count \\ 1)



        
          
        

    

  


  

      

          @spec tick(t(), pos_integer()) :: t()


      


Run count ticks.

  



  
    
      
    
    
      tick_count(test)



        
          
        

    

  


  

      

          @spec tick_count(t()) :: non_neg_integer()


      


How many ticks have run.

  



  
    
      
    
    
      until(driver, condition, limit)



        
          
        

    

  


  

      

          @spec until(t(), (t() -> boolean()), pos_integer()) :: {:ok, t()} | {:timeout, t()}


      


Tick until condition holds of the driver, at most limit times; {:timeout, driver} when it never did.

  



  
    
      
    
    
      view(driver, id)



        
          
        

    

  


  

      

          @spec view(t(), term()) :: term()


      


The game's view for player id now.

  


        

      


  

    
Cauldron2D.Trace 
    



      
A trace of what happened and when, written as one line per event, and read back for
mix cauldron.report.
Cauldron2D.Trace.start()
Cauldron2D.Trace.write(:mouse, x: 37, tile: 13.25)
Cauldron2D.Trace.stop()
start/0 opens the file CAULDRON_TRACE names — 1 for cauldron_trace.log in the
current directory — and does nothing when it is unset; every write/2 is then a
no-op. A line is t=<ms since start> kind=<kind> key=value ...; floats are written
to two places.
read!/1, at/1, summary/1 and latency/3 are what a report is made from.

      


      
        Summary


  
    Types
  


    
      
        event()

      


    





  
    Functions
  


    
      
        at(map)

      


        An event's time in milliseconds.



    


    
      
        latency(events, from, to)

      


        The time from each from event to the next to event after it, as median, p90, max and count.



    


    
      
        on?()

      


        Whether a trace is open.



    


    
      
        read!(path)

      


        The events in a trace file, each a map of its fields as strings; lines with no fields are dropped.



    


    
      
        start()

      


        Open the trace and write a start event, if CAULDRON_TRACE is set. Returns whether tracing is on.



    


    
      
        stats(values)

      


        Median, p90, max and count of a list of numbers; zeros for none.



    


    
      
        stop()

      


        Write a stop event, flush and close. A no-op when no trace is open, or when the process that opened it has already gone and closed it with it.



    


    
      
        summary(events)

      


        How many events of each kind, and for each kind the gaps between one and the next as median, p90, max and count.



    


    
      
        write(kind, fields \\ [])

      


        Append one event: kind names it, fields become key=value pairs. A no-op when no trace is open.



    





      


      
        Types


        


  
    
      
    
    
      event()



        
          
        

    

  


  

      

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


      



  


        

      

      
        Functions


        


  
    
      
    
    
      at(map)



        
          
        

    

  


  

      

          @spec at(event()) :: float()


      


An event's time in milliseconds.

  



  
    
      
    
    
      latency(events, from, to)



        
          
        

    

  


  

      

          @spec latency([event()], String.t(), String.t()) :: map()


      


The time from each from event to the next to event after it, as median, p90, max and count.

  



  
    
      
    
    
      on?()



        
          
        

    

  


  

      

          @spec on?() :: boolean()


      


Whether a trace is open.

  



  
    
      
    
    
      read!(path)



        
          
        

    

  


  

      

          @spec read!(Path.t()) :: [event()]


      


The events in a trace file, each a map of its fields as strings; lines with no fields are dropped.

  



  
    
      
    
    
      start()



        
          
        

    

  


  

      

          @spec start() :: boolean()


      


Open the trace and write a start event, if CAULDRON_TRACE is set. Returns whether tracing is on.

  



  
    
      
    
    
      stats(values)



        
          
        

    

  


  

      

          @spec stats([number()]) :: %{
  median: float(),
  p90: float(),
  max: float(),
  count: non_neg_integer()
}


      


Median, p90, max and count of a list of numbers; zeros for none.

  



  
    
      
    
    
      stop()



        
          
        

    

  


  

      

          @spec stop() :: :ok


      


Write a stop event, flush and close. A no-op when no trace is open, or when the process that opened it has already gone and closed it with it.

  



  
    
      
    
    
      summary(events)



        
          
        

    

  


  

      

          @spec summary([event()]) :: %{
  counts: %{required(String.t()) => non_neg_integer()},
  gaps: %{required(String.t()) => map()}
}


      


How many events of each kind, and for each kind the gaps between one and the next as median, p90, max and count.

  



    

  
    
      
    
    
      write(kind, fields \\ [])



        
          
        

    

  


  

      

          @spec write(atom(), keyword()) :: :ok


      


Append one event: kind names it, fields become key=value pairs. A no-op when no trace is open.

  


        

      


  

    
Cauldron2D.Tuning 
    



      
Every number that decides how a game plays, in one value the game carries in its
state and a settings page can show and change.
spec = [
  ball_speed: [default: 10.0, limits: {4.0, 24.0}, doc: "tiles a second"],
  drop_chance: [default: 7],
  widths: [default: %{narrow: 2.0, wide: 5.5}]
]

tuning = Cauldron2D.Tuning.new(spec, ball_speed: 14.0)
Cauldron2D.Tuning.get(tuning, :ball_speed)
Cauldron2D.Tuning.put(tuning, :ball_speed, 99.0)   # 24.0, the top of its range
A setting with :limits is clamped by put/3 and moved by step/3 in twentieths of
its range; one without takes any value. describe/1 lists the settings in the order
declared, for a settings page.

      


      
        Summary


  
    Types
  


    
      
        key()

      


    


    
      
        spec()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        describe(tuning)

      


        Every setting as %{key, value, limits, doc}, in the order declared.



    


    
      
        get(tuning, key)

      


        The value of key; raises KeyError for a key not in the spec.



    


    
      
        keys(tuning)

      


        The setting keys, in the order declared.



    


    
      
        limits(tuning, key)

      


        The {low, high} put/3 clamps key to, or nil for a setting without limits.



    


    
      
        new(spec, overrides \\ [])

      


        A tuning from spec with overrides over the defaults; an override for a key not in the spec raises KeyError.



    


    
      
        put(tuning, key, value)

      


        Change key to value, clamped into its limits when it has them; raises KeyError for a key not in the spec.



    


    
      
        step(tuning, key, steps)

      


        Move key by steps twentieths of its range, or by steps itself when it has no limits.



    





      


      
        Types


        


  
    
      
    
    
      key()



        
          
        

    

  


  

      

          @type key() :: atom()


      



  



  
    
      
    
    
      spec()



        
          
        

    

  


  

      

          @type spec() :: [{key(), keyword()}]


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Cauldron2D.Tuning{spec: spec(), values: %{required(key()) => term()}}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      describe(tuning)



        
          
        

    

  


  

      

          @spec describe(t()) :: [
  %{
    key: key(),
    value: term(),
    limits: {number(), number()} | nil,
    doc: String.t() | nil
  }
]


      


Every setting as %{key, value, limits, doc}, in the order declared.

  



  
    
      
    
    
      get(tuning, key)



        
          
        

    

  


  

      

          @spec get(t(), key()) :: term()


      


The value of key; raises KeyError for a key not in the spec.

  



  
    
      
    
    
      keys(tuning)



        
          
        

    

  


  

      

          @spec keys(t()) :: [key()]


      


The setting keys, in the order declared.

  



  
    
      
    
    
      limits(tuning, key)



        
          
        

    

  


  

      

          @spec limits(t(), key()) :: {number(), number()} | nil


      


The {low, high} put/3 clamps key to, or nil for a setting without limits.

  



    

  
    
      
    
    
      new(spec, overrides \\ [])



        
          
        

    

  


  

      

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


      


A tuning from spec with overrides over the defaults; an override for a key not in the spec raises KeyError.

  



  
    
      
    
    
      put(tuning, key, value)



        
          
        

    

  


  

      

          @spec put(t(), key(), term()) :: t()


      


Change key to value, clamped into its limits when it has them; raises KeyError for a key not in the spec.

  



  
    
      
    
    
      step(tuning, key, steps)



        
          
        

    

  


  

      

          @spec step(t(), key(), integer()) :: t()


      


Move key by steps twentieths of its range, or by steps itself when it has no limits.

  


        

      


  

    
Cauldron2D.World 
    



      
Runs a Cauldron2D.Game at a fixed tick and keeps its players supplied with views.
{:ok, world} = Cauldron2D.World.start_link(game: MyGame, game_opts: [seed: 1], hz: 50)
Players join from their own processes with Cauldron2D.Player.join/3; each tick the
world applies the input they sent, steps the game once per due step, and sends every
player {:cauldron_frame, %{tick: n, view: view, events: events}}. A player whose
process exits is removed. Every join and leave is told to the subscribers of
Cauldron2D.World.Presence, and each tick's events to those of
Cauldron2D.World.Events. stats/1 says how the world is keeping up.
A world started with tick: :on_input has no clock: it runs one step, with dt of
1 / hz, each time a player's input arrives, and sends views after it. That is the
world for a turn-based game. pause/1 stops a clocked world stepping until
resume/1; time paused is not owed afterwards, and input sent meanwhile is applied
on resume.
Options
	:game — the module implementing Cauldron2D.Game. Required
	:game_opts — passed to its init/1. Default []
	:state — a game state to start from instead of calling init/1, as
snapshot/1 returned it. Default none
	:hz — ticks per second, and the dt of a step. Default 50
	:tick — :fixed, stepping on the clock, or :on_input. Default :fixed
	:record — keep a Cauldron2D.Replay of joins, leaves and input. Default false
	:name — a GenServer name. Default none


      


      
        Summary


  
    Types
  


    
      
        player_id()

      


    


    
      
        stats()

      


        How the world is keeping up: the players present, the ticks a second it is set to,
the steps run so far, and over the last 256 ticks that ran a step — how many they
were, the microseconds a tick took (stepping and sending every view) as a mean, a
95th percentile and the longest, and behind, how many of them had more than one
step due.



    





  
    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        game(world)

      


        The game module the world runs.



    


    
      
        input(world, id, input)

      


        Send player id's current input, applied before the next tick.



    


    
      
        join(world, id, props)

      


        Add the calling process as player id. {:error, reason} is the game's refusal.



    


    
      
        leave(world, id)

      


        Remove player id.



    


    
      
        pause(world)

      


        Stop stepping until resume/1. Nothing for a world stepping on input.



    


    
      
        paused?(world)

      


        Whether the world is paused.



    


    
      
        players(world)

      


        The ids of the players present.



    


    
      
        replay(world)

      


        The replay recorded so far, or nil when the world was not started with record: true.



    


    
      
        resume(world)

      


        Step again, from now.



    


    
      
        snapshot(world)

      


        The game's current state.



    


    
      
        start_link(opts)

      


        Start a world; see the module documentation for the options.



    


    
      
        stats(world)

      


        How the world is keeping up; see stats/0.



    





      


      
        Types


        


  
    
      
    
    
      player_id()



        
          
        

    

  


  

      

          @type player_id() :: term()


      



  



  
    
      
    
    
      stats()



        
          
        

    

  


  

      

          @type stats() :: %{
  players: non_neg_integer(),
  hz: number(),
  steps: non_neg_integer(),
  ticks: non_neg_integer(),
  tick_us: %{
    mean: non_neg_integer(),
    p95: non_neg_integer(),
    max: non_neg_integer()
  },
  behind: non_neg_integer()
}


      


How the world is keeping up: the players present, the ticks a second it is set to,
the steps run so far, and over the last 256 ticks that ran a step — how many they
were, the microseconds a tick took (stepping and sending every view) as a mean, a
95th percentile and the longest, and behind, how many of them had more than one
step due.

  


        

      

      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



  
    
      
    
    
      game(world)



        
          
        

    

  


  

      

          @spec game(GenServer.server()) :: module()


      


The game module the world runs.

  



  
    
      
    
    
      input(world, id, input)



        
          
        

    

  


  

      

          @spec input(GenServer.server(), player_id(), Cauldron2D.Input.state()) :: :ok


      


Send player id's current input, applied before the next tick.

  



  
    
      
    
    
      join(world, id, props)



        
          
        

    

  


  

      

          @spec join(GenServer.server(), player_id(), map()) :: :ok | {:error, term()}


      


Add the calling process as player id. {:error, reason} is the game's refusal.

  



  
    
      
    
    
      leave(world, id)



        
          
        

    

  


  

      

          @spec leave(GenServer.server(), player_id()) :: :ok


      


Remove player id.

  



  
    
      
    
    
      pause(world)



        
          
        

    

  


  

      

          @spec pause(GenServer.server()) :: :ok


      


Stop stepping until resume/1. Nothing for a world stepping on input.

  



  
    
      
    
    
      paused?(world)



        
          
        

    

  


  

      

          @spec paused?(GenServer.server()) :: boolean()


      


Whether the world is paused.

  



  
    
      
    
    
      players(world)



        
          
        

    

  


  

      

          @spec players(GenServer.server()) :: [player_id()]


      


The ids of the players present.

  



  
    
      
    
    
      replay(world)



        
          
        

    

  


  

      

          @spec replay(GenServer.server()) :: Cauldron2D.Replay.t() | nil


      


The replay recorded so far, or nil when the world was not started with record: true.

  



  
    
      
    
    
      resume(world)



        
          
        

    

  


  

      

          @spec resume(GenServer.server()) :: :ok


      


Step again, from now.

  



  
    
      
    
    
      snapshot(world)



        
          
        

    

  


  

      

          @spec snapshot(GenServer.server()) :: term()


      


The game's current state.

  



  
    
      
    
    
      start_link(opts)



        
          
        

    

  


  

      

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


      


Start a world; see the module documentation for the options.

  



  
    
      
    
    
      stats(world)



        
          
        

    

  


  

      

          @spec stats(GenServer.server()) :: stats()


      


How the world is keeping up; see stats/0.

  


        

      


  

    
Cauldron2D.World.Events 
    



      
A world's events, told each tick to processes that are not its players — a
recorder, a referee, a bot that reads the game without playing it.
Cauldron2D.World.Events.subscribe(world)
receive do
  {:cauldron_events, world, tick, events} -> ...
end
A subscriber gets one message per tick that had events, with the same list the
players get in their frames, until it unsubscribes or exits; world is the world's
pid, and subscribe/1 takes a pid or a registered name.

      


      
        Summary


  
    Functions
  


    
      
        broadcast(world, tick, events)

      


        Tell world's subscribers the tick's events; nothing is sent for an empty list.



    


    
      
        subscribe(world)

      


        Receive world's events in the calling process.



    


    
      
        unsubscribe(world)

      


        Stop receiving them.



    





      


      
        Functions


        


  
    
      
    
    
      broadcast(world, tick, events)



        
          
        

    

  


  

      

          @spec broadcast(pid(), non_neg_integer(), list()) :: :ok


      


Tell world's subscribers the tick's events; nothing is sent for an empty list.

  



  
    
      
    
    
      subscribe(world)



        
          
        

    

  


  

      

          @spec subscribe(GenServer.server()) :: :ok | {:error, :no_such_world}


      


Receive world's events in the calling process.

  



  
    
      
    
    
      unsubscribe(world)



        
          
        

    

  


  

      

          @spec unsubscribe(GenServer.server()) :: :ok


      


Stop receiving them.

  


        

      


  

    
Cauldron2D.World.Presence 
    



      
Who comes and goes in every world on the node, told to whoever asks.
Cauldron2D.World.Presence.subscribe()
receive do
  {:cauldron_players, world, :joined, id} -> ...
  {:cauldron_players, world, :left, id} -> ...
end
A subscribed process is sent a message for every join and leave in every
Cauldron2D.World until it unsubscribes or exits; world is the world's pid.

      


      
        Summary


  
    Functions
  


    
      
        broadcast(world, change, id)

      


        Tell every subscriber that id joined or left the world world.



    


    
      
        subscribe()

      


        Receive every world's joins and leaves in the calling process.



    


    
      
        unsubscribe()

      


        Stop receiving them.



    





      


      
        Functions


        


  
    
      
    
    
      broadcast(world, change, id)



        
          
        

    

  


  

      

          @spec broadcast(pid(), :joined | :left, term()) :: :ok


      


Tell every subscriber that id joined or left the world world.

  



  
    
      
    
    
      subscribe()



        
          
        

    

  


  

      

          @spec subscribe() :: :ok


      


Receive every world's joins and leaves in the calling process.

  



  
    
      
    
    
      unsubscribe()



        
          
        

    

  


  

      

          @spec unsubscribe() :: :ok


      


Stop receiving them.

  


        

      


  

    
mix cauldron.report 
    



      
Summarise a trace written by Cauldron2D.Trace.
CAULDRON_TRACE=1 mix my_game        # play, then quit
mix cauldron.report                 # reads ./cauldron_trace.log
mix cauldron.report /tmp/run.log --from mouse --to paddle_start
Prints how many events of each kind there were and, for each kind, the median, p90
and longest gap between one and the next in milliseconds. With --from and --to,
also the time from each from event to the next to event: how long the game took
to answer.
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