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    Atui

A terminal UI toolkit for Elixir, in the shape of Phoenix LiveView.
You write views — modules with state, a render/2 that returns cells, and
callbacks for keys, ticks and events. Atui.Runtime owns the terminal and runs
the IO loop that feeds them and paints the result. Views never touch the
terminal themselves, which is what makes a whole UI testable: render/2 returns
a screen you can assert on without a tty in sight.
def deps do
  [{:atui, "~> 0.3.0"}]
end
A first view
defmodule Hello do
  use Atui.View

  def mount(_opts), do: {:ok, %{count: 0}}

  def tick_interval(_state), do: 1_000

  def handle_tick(tick, state), do: {:ok, %{state | count: tick}}

  def handle_key({:char, "q"}, state), do: {:halt, state}
  def handle_key(_key, state), do: {:pass, state}

  def render(state, rect) do
    Atui.Screen.new(rect.width, rect.height)
    |> Atui.Screen.box(rect, title: " hello ")
    |> Atui.Screen.put_lines_centered(rect, ["up #{state.count}s", "q to quit"])
  end
end
The UI is a child spec, so it goes under your application's own supervisor:
def start(_type, _args) do
  Supervisor.start_link([{Atui, view: Hello}], strategy: :one_for_one)
end
Adding :atui to a project starts nothing by itself — there is no application
callback module in the library.
Running it
A TUI needs the VM started so Ctrl-C reaches the application instead of opening
the emulator's BREAK menu. That is the +Bc flag:
elixir --erl "+Bc" -S mix run --no-halt

In a release, put +Bc in rel/vm.args.eex. mix run --no-halt works without
it, but the BEAM keeps Ctrl-C for itself. Under IEx the shell owns the terminal
and input stays line buffered — see Atui.Terminal for what raw mode requires
and how it is obtained.
What the pieces do
	Module	
	Atui.Runtime	the main loop: terminal, view stack, ticks, repaint
	Atui.View	the behaviour a screen implements
	Atui.Panes	a tiling window manager a view can hold in its state
	Atui.Screen	a grid of styled cells, with clipped drawing helpers
	Atui.Text	wrapping, eliding, and making other people's output safe to draw
	Atui.Rect / Atui.Layout	geometry, and how to divide a region
	Atui.Style	colour and attributes for a cell
	Atui.TextInput	a single-line text field a view holds in its state
	Atui.Fetch	running a slow thing off the runtime's process
	Atui.Key / Atui.Input	raw bytes decoded into key events
	Atui.Terminal	raw mode, alternate screen, size

Stacking and tiling
Views are stacked by the runtime: each {:push, module, opts, state} reply
draws over what is below it, which is what a popup wants. The root view sees
every key first — so global keys like quit live in one place — and passes on what
it does not claim to the focused view.
Atui.Panes is the other arrangement: several views visible at once, tiled in a
grid, each with its own ticker, focus moving between them and swappable
positions. A view holds one in its state and delegates a few callbacks to it:
def mount(_opts), do: {:ok, %{panes: Panes.new(host: __MODULE__)}}

def handle_key(:tab, state), do: {:ok, %{state | panes: Panes.focus_next(state.panes)}}

def handle_key(key, state) do
  case state.panes |> Panes.handle_key(key) |> Panes.into(state) do
    {:pass, state} -> my_own_shortcuts(state, key)
    reply -> reply
  end
end

def handle_event(event, state) do
  state.panes |> Panes.handle_event(event) |> Panes.into(state)
end

def render(state, rect), do: Panes.render(state.panes, rect, &banner(state, &1))
Text input
Atui.TextInput is a widget in the same shape: a struct the host keeps in its
state, offers keys to, and draws into a row of its own screen.
def mount(_opts), do: {:ok, %{input: TextInput.new(prompt: "search: ")}}

def handle_key(:enter, state), do: {:ok, submit(state)}

def handle_key(key, state) do
  case state.input |> TextInput.handle_key(key) |> TextInput.into(state) do
    {:pass, state} -> my_own_shortcuts(state, key)
    reply -> reply
  end
end

def render(state, rect) do
  Screen.new(rect.width, rect.height)
  |> Screen.box(rect)
  |> TextInput.draw(state.input, Rect.new(1, 1, rect.width - 2, 1))
end
It claims the printable characters and the editing keys a readline user expects
— word-wise moves, Ctrl-W, Ctrl-U, Ctrl-K — and passes back Enter, Tab, ESC and
the vertical arrows for the host. Bind what the host wants before delegating.
The cursor is a reversed cell rather than the terminal's own, so a field can be
drawn anywhere on the screen, and long values scroll to keep it in view.
Only writing what changed
Every event renders the stack into one frame and compares it with the last. If
nothing changed, nothing is written, so an idle UI is silent on the wire. Styles
stay data until that last moment: a run of equally-styled cells emits one escape
sequence, and two frames differ when their styles differ, not when someone
reordered the codes.
Testing a UI
:headless renders into memory instead of a terminal and :size fixes the
viewport, so a test can press keys and read the frame back as text:
pid =
  start_supervised!(
    {Atui.Runtime, view: Hello, headless: true, halt: :stop, size: {40, 10}}
  )

Atui.Runtime.send_key(pid, {:char, "x"})

assert pid |> Atui.Runtime.screen() |> Atui.Screen.to_text() =~ "hello"
assert Atui.Runtime.view_state(pid, Hello).count == 0
The demo
demo/ is a small application built on Atui — a welcome screen that tiles an
information popup, a clock with an ASCII analog face, and a disk-usage table
beside it. It depends on the library by path, so it is also how the framework is
exercised end to end.
demo/bin/demo                  # run from source, with the right VM flags

cd demo && MIX_ENV=prod mix release
_build/prod/rel/atui_demo/bin/atui_demo start

i, t and d open and close windows, arrows move focus, Ctrl with an arrow
rearranges the grid, Tab cycles, ESC closes the focused window and q quits.
Tests
mix test                 # the framework
cd demo && mix test      # the demo, and the framework through it

License
Apache-2.0 — see LICENSE.


  

    Changelog

0.3.0 (2026-09-07)
Three things every application built on Atui was writing for itself, which is
the sign that they belong here. All extracted from
dockat, the way Atui.TextInput was.
	Atui.Text — what a terminal UI does to a string that does not fit, and
the one thing it does to a string it did not write: wrap/2 and
hard_wrap/2, elide_left/2 and elide_right/2 for the two ends worth
keeping, first_fitting/2 for a footer that says as much as there is room
for, and sanitize/1, which takes the escape sequences out of somebody
else's output before it is drawn. A grid of cells is a surface where an
unsanitised \e[2J is not a character but an instruction, so a toolkit
that hands out the grid should hand out this too.
	Atui.Fetch — runs a function in a process of its own and sends the answer
to a view module as an event. Atui.Runtime is a single process, so an ssh
round trip or a slow query taken inside a callback is a UI that has stopped
with the keyboard in it. The event is addressed to the module rather than to
whichever view has focus, so an answer that lands while a popup is open
still reaches the view that asked; and nothing it runs can crash the
process, since a crash report printed over a drawn frame is a worse failure
than the one that caused it.
	Atui.Screen.put_text_right/6 — the right-aligned sibling of
put_text_centered/5, with a margin so that a label sits inside a border
rather than on it. Four views in one application had the same private
version of it.

0.2.0 (2026-09-03)
	Atui.TextInput — a single-line text field a view holds in its own state,
the way it holds an Atui.Panes: handle_key/2 claims the printable
characters and the readline editing keys, into/3 folds the reply back
into the host's state, and draw/4 puts it in one row of a screen with the
cursor drawn as a reversed cell. Long values scroll to keep the cursor in
view.

0.1.0
First release as a library.
Extracted from the application it grew inside: :atui is now a package with no
application callback module of its own, and the demo it was written against
lives in demo/ as a separate project depending on it by path.
	Atui.Runtime — the IO loop: raw terminal, a stack of views, per-view
timers, and a repaint that writes only when the frame changed
	Atui.View — the view behaviour, with mount/1, render/2, place/2 and
callbacks for keys, ticks and events
	Atui.Panes — a tiling window manager a view holds in its own state:
open and close windows, move focus in two axes, swap positions, one ticker
per pane. Extracted from the demo's root view, where it was not reusable.
	Atui.Screen / Atui.Rect / Atui.Layout — clipped cell drawing, box
borders, geometry and grid splitting
	Atui.Style — styles as data, emitted as SGR runs at render time
	Atui.Key / Atui.Input / Atui.Terminal — byte decoding including
modified keys, and the raw-mode setup a BEAM TUI actually needs
	Atui.version/0 — for an application to put in a title bar
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                                 Apache License
                           Version 2.0, January 2004
                        http://www.apache.org/licenses/

   TERMS AND CONDITIONS FOR USE, REPRODUCTION, AND DISTRIBUTION

   1. Definitions.

      "License" shall mean the terms and conditions for use, reproduction,
      and distribution as defined by Sections 1 through 9 of this document.

      "Licensor" shall mean the copyright owner or entity authorized by
      the copyright owner that is granting the License.

      "Legal Entity" shall mean the union of the acting entity and all
      other entities that control, are controlled by, or are under common
      control with that entity. For the purposes of this definition,
      "control" means (i) the power, direct or indirect, to cause the
      direction or management of such entity, whether by contract or
      otherwise, or (ii) ownership of fifty percent (50%) or more of the
      outstanding shares, or (iii) beneficial ownership of such entity.

      "You" (or "Your") shall mean an individual or Legal Entity
      exercising permissions granted by this License.

      "Source" form shall mean the preferred form for making modifications,
      including but not limited to software source code, documentation
      source, and configuration files.

      "Object" form shall mean any form resulting from mechanical
      transformation or translation of a Source form, including but
      not limited to compiled object code, generated documentation,
      and conversions to other media types.

      "Work" shall mean the work of authorship, whether in Source or
      Object form, made available under the License, as indicated by a
      copyright notice that is included in or attached to the work
      (an example is provided in the Appendix below).

      "Derivative Works" shall mean any work, whether in Source or Object
      form, that is based on (or derived from) the Work and for which the
      editorial revisions, annotations, elaborations, or other modifications
      represent, as a whole, an original work of authorship. For the purposes
      of this License, Derivative Works shall not include works that remain
      separable from, or merely link (or bind by name) to the interfaces of,
      the Work and Derivative Works thereof.

      "Contribution" shall mean any work of authorship, including
      the original version of the Work and any modifications or additions
      to that Work or Derivative Works thereof, that is intentionally
      submitted to Licensor for inclusion in the Work by the copyright owner
      or by an individual or Legal Entity authorized to submit on behalf of
      the copyright owner. For the purposes of this definition, "submitted"
      means any form of electronic, verbal, or written communication sent
      to the Licensor or its representatives, including but not limited to
      communication on electronic mailing lists, source code control systems,
      and issue tracking systems that are managed by, or on behalf of, the
      Licensor for the purpose of discussing and improving the Work, but
      excluding communication that is conspicuously marked or otherwise
      designated in writing by the copyright owner as "Not a Contribution."

      "Contributor" shall mean Licensor and any individual or Legal Entity
      on behalf of whom a Contribution has been received by Licensor and
      subsequently incorporated within the Work.

   2. Grant of Copyright License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      copyright license to reproduce, prepare Derivative Works of,
      publicly display, publicly perform, sublicense, and distribute the
      Work and such Derivative Works in Source or Object form.

   3. Grant of Patent License. Subject to the terms and conditions of
      this License, each Contributor hereby grants to You a perpetual,
      worldwide, non-exclusive, no-charge, royalty-free, irrevocable
      (except as stated in this section) patent license to make, have made,
      use, offer to sell, sell, import, and otherwise transfer the Work,
      where such license applies only to those patent claims licensable
      by such Contributor that are necessarily infringed by their
      Contribution(s) alone or by combination of their Contribution(s)
      with the Work to which such Contribution(s) was submitted. If You
      institute patent litigation against any entity (including a
      cross-claim or counterclaim in a lawsuit) alleging that the Work
      or a Contribution incorporated within the Work constitutes direct
      or contributory patent infringement, then any patent licenses
      granted to You under this License for that Work shall terminate
      as of the date such litigation is filed.

   4. Redistribution. You may reproduce and distribute copies of the
      Work or Derivative Works thereof in any medium, with or without
      modifications, and in Source or Object form, provided that You
      meet the following conditions:

      (a) You must give any other recipients of the Work or
          Derivative Works a copy of this License; and

      (b) You must cause any modified files to carry prominent notices
          stating that You changed the files; and

      (c) You must retain, in the Source form of any Derivative Works
          that You distribute, all copyright, patent, trademark, and
          attribution notices from the Source form of the Work,
          excluding those notices that do not pertain to any part of
          the Derivative Works; and

      (d) If the Work includes a "NOTICE" text file as part of its
          distribution, then any Derivative Works that You distribute must
          include a readable copy of the attribution notices contained
          within such NOTICE file, excluding those notices that do not
          pertain to any part of the Derivative Works, in at least one
          of the following places: within a NOTICE text file distributed
          as part of the Derivative Works; within the Source form or
          documentation, if provided along with the Derivative Works; or,
          within a display generated by the Derivative Works, if and
          wherever such third-party notices normally appear. The contents
          of the NOTICE file are for informational purposes only and
          do not modify the License. You may add Your own attribution
          notices within Derivative Works that You distribute, alongside
          or as an addendum to the NOTICE text from the Work, provided
          that such additional attribution notices cannot be construed
          as modifying the License.

      You may add Your own copyright statement to Your modifications and
      may provide additional or different license terms and conditions
      for use, reproduction, or distribution of Your modifications, or
      for any such Derivative Works as a whole, provided Your use,
      reproduction, and distribution of the Work otherwise complies with
      the conditions stated in this License.

   5. Submission of Contributions. Unless You explicitly state otherwise,
      any Contribution intentionally submitted for inclusion in the Work
      by You to the Licensor shall be under the terms and conditions of
      this License, without any additional terms or conditions.
      Notwithstanding the above, nothing herein shall supersede or modify
      the terms of any separate license agreement you may have executed
      with Licensor regarding such Contributions.

   6. Trademarks. This License does not grant permission to use the trade
      names, trademarks, service marks, or product names of the Licensor,
      except as required for reasonable and customary use in describing the
      origin of the Work and reproducing the content of the NOTICE file.

   7. Disclaimer of Warranty. Unless required by applicable law or
      agreed to in writing, Licensor provides the Work (and each
      Contributor provides its Contributions) on an "AS IS" BASIS,
      WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
      implied, including, without limitation, any warranties or conditions
      of TITLE, NON-INFRINGEMENT, MERCHANTABILITY, or FITNESS FOR A
      PARTICULAR PURPOSE. You are solely responsible for determining the
      appropriateness of using or redistributing the Work and assume any
      risks associated with Your exercise of permissions under this License.

   8. Limitation of Liability. In no event and under no legal theory,
      whether in tort (including negligence), contract, or otherwise,
      unless required by applicable law (such as deliberate and grossly
      negligent acts) or agreed to in writing, shall any Contributor be
      liable to You for damages, including any direct, indirect, special,
      incidental, or consequential damages of any character arising as a
      result of this License or out of the use or inability to use the
      Work (including but not limited to damages for loss of goodwill,
      work stoppage, computer failure or malfunction, or any and all
      other commercial damages or losses), even if such Contributor
      has been advised of the possibility of such damages.

   9. Accepting Warranty or Additional Liability. While redistributing
      the Work or Derivative Works thereof, You may choose to offer,
      and charge a fee for, acceptance of support, warranty, indemnity,
      or other liability obligations and/or rights consistent with this
      License. However, in accepting such obligations, You may act only
      on Your own behalf and on Your sole responsibility, not on behalf
      of any other Contributor, and only if You agree to indemnify,
      defend, and hold each Contributor harmless for any liability
      incurred by, or claims asserted against, such Contributor by reason
      of your accepting any such warranty or additional liability.

   END OF TERMS AND CONDITIONS

   APPENDIX: How to apply the Apache License to your work.

      To apply the Apache License to your work, attach the following
      boilerplate notice, with the fields enclosed by brackets "[]"
      replaced with your own identifying information. (Don't include
      the brackets!)  The text should be enclosed in the appropriate
      comment syntax for the file format. We also recommend that a
      file or class name and description of purpose be included on the
      same "printed page" as the copyright notice for easier
      identification within third-party archives.

   Copyright 2026 Andreas Altendorfer

   Licensed under the Apache License, Version 2.0 (the "License");
   you may not use this file except in compliance with the License.
   You may obtain a copy of the License at

       http://www.apache.org/licenses/LICENSE-2.0

   Unless required by applicable law or agreed to in writing, software
   distributed under the License is distributed on an "AS IS" BASIS,
   WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or implied.
   See the License for the specific language governing permissions and
   limitations under the License.
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A terminal UI toolkit for Elixir, in the shape of Phoenix LiveView.
You write views — modules with state, a render/2 that returns cells, and
callbacks for keys, ticks and events — and Atui.Runtime runs the IO loop
that feeds them and paints the result. Views never touch the terminal, so a
whole UI can be driven and asserted on without a tty in sight.
Installation
def deps do
  [{:atui, "~> 0.3.0"}]
end
A first view
defmodule Hello do
  use Atui.View

  def mount(_opts), do: {:ok, %{count: 0}}

  def tick_interval(_state), do: 1_000

  def handle_tick(tick, state), do: {:ok, %{state | count: tick}}

  def handle_key({:char, "q"}, state), do: {:halt, state}
  def handle_key(_key, state), do: {:pass, state}

  def render(state, rect) do
    Atui.Screen.new(rect.width, rect.height)
    |> Atui.Screen.box(rect, title: " hello ")
    |> Atui.Screen.put_lines_centered(rect, ["up #{state.count}s", "q to quit"])
  end
end
Start it from your application's supervision tree:
def start(_type, _args) do
  Supervisor.start_link([{Atui, view: Hello}], strategy: :one_for_one)
end
Running it
A TUI needs the VM started so that Ctrl-C reaches the application rather than
opening the emulator BREAK menu. That is the +Bc flag:
elixir --erl "+Bc" -S mix run --no-halt      # from source
# or, in a release's rel/vm.args.eex:
+Bc
mix run --no-halt works without it, but the BEAM keeps Ctrl-C for itself.
Under IEx the shell owns the terminal and input stays line buffered — see
Atui.Terminal for what raw mode actually requires.
The pieces
	Atui.Runtime — the main loop: terminal, view stack, ticks, repaint
	Atui.View — the behaviour a screen implements
	Atui.Panes — a tiling window manager a view can hold in its state
	Atui.Screen / Atui.Rect / Atui.Layout — the drawing surface, its
geometry, and how to divide it
	Atui.Style — colour and attributes for a cell
	Atui.TextInput — a single-line text field a view holds in its state
	Atui.Key / Atui.Input — raw bytes decoded into key events
	Atui.Terminal — raw mode, alternate screen, size

Views are stacked by the runtime: each push draws over what is below it,
which is what a popup wants. Atui.Panes is the other arrangement — several
views visible at once, tiled, each with its own ticker.
Driving a view from outside
Views react to keys and ticks on their own. Anything else — a job finishing, a
file changing, a message from another process — arrives as an event:
Atui.send_event(:refresh)                  # to the view with focus
Atui.send_event_to(Atui.Runtime, MyView, {:rows, rows})
Sending the runtime process a plain message does the same thing, so a Task
reply or a subscription needs no adapter.
Testing a UI
:headless renders into memory instead of a terminal, and :size fixes the
viewport, so a test can press keys and read the frame back as text:
pid = start_supervised!({Atui.Runtime, view: Hello, headless: true, halt: :stop, size: {40, 10}})

Atui.Runtime.send_key(pid, {:char, "x"})
assert Atui.Runtime.screen(pid) |> Atui.Screen.to_text() =~ "hello"
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    Functions
  


    
      
        child_spec(opts)

      


        The child spec to put the UI under a supervisor.



    


    
      
        send_event(runtime \\ Atui.Runtime, event)

      


        Sends an event to the view with focus. See Atui.Runtime.send_event/2.



    


    
      
        send_event_to(runtime, module, event)

      


        Sends an event to a named view. See Atui.Runtime.send_event_to/3.



    


    
      
        start(opts \\ [])

      


        Starts the UI loop with view as the root view.



    


    
      
        version()

      


        The version of Atui in use — for an application to put in a title bar.
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The child spec to put the UI under a supervisor.
Supervisor.start_link([{Atui, view: MyView}], strategy: :one_for_one)
:temporary — a UI that has quit has nothing to restart into, and restarting
it would take the terminal back from whatever the user returned to.

  



    

  
    
      
    
    
      send_event(runtime \\ Atui.Runtime, event)



        
          
        

    

  


  

Sends an event to the view with focus. See Atui.Runtime.send_event/2.

  



  
    
      
    
    
      send_event_to(runtime, module, event)



        
          
        

    

  


  

Sends an event to a named view. See Atui.Runtime.send_event_to/3.

  



    

  
    
      
    
    
      start(opts \\ [])



        
          
        

    

  


  

Starts the UI loop with view as the root view.
Accepts every option Atui.Runtime.start_link/1 takes; :view is required.
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The version of Atui in use — for an application to put in a title bar.
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Runs a slow thing off the UI's process and sends the answer back to a view.
Atui.Runtime is a single process: it reads the keyboard, runs the view
callbacks and paints the frame, one after another. Anything done inside a
callback is therefore done instead of drawing, and a callback that waits on
the network is a UI that has stopped — the keyboard included. A round trip
that takes a fifth of a second is felt; one to a host that has gone away
takes as long as its timeout, and the person at the keyboard cannot even
quit.
So the work happens in a process of its own and the answer arrives as an
ordinary event. Two details make that safe to do from a view:
	The event is addressed to the view's module rather than to whichever
view has focus, so an answer that lands while a popup is open still
reaches the view that asked for it underneath.
	The process cannot crash. Everything the function might raise, exit or
throw is caught and handed back as {:error, message} — an unhandled
exit would print a crash report onto a terminal the UI has drawn a frame
on, which is a worse failure than whatever caused it.

Using it
Start it in the callback that decides something is needed, and handle the
answer in Atui.View.handle_event/2:
def mount(opts) do
  {:ok, load(%{rows: [], loading?: true, error: nil})}
end

def handle_key({[:ctrl], "r"}, state), do: {:ok, load(state)}

def handle_event({:rows, {:ok, rows}}, state) do
  {:ok, %{state | rows: rows, loading?: false, error: nil}}
end

def handle_event({:rows, {:error, message}}, state) do
  {:ok, %{state | loading?: false, error: message}}
end

defp load(state) do
  Atui.Fetch.start(__MODULE__, :rows, fn -> Repo.slow_query() end)

  %{state | loading?: true}
end
A flag in the state is what makes the first frame draw before the answer is
in, and what stops a second fetch being started while one is in flight.
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    Functions
  


    
      
        start(module, tag, fun)

      


        Runs fun in another process and sends {tag, result} to module's view.
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          @spec start(module(), atom(), (-> term())) :: :ok


      


Runs fun in another process and sends {tag, result} to module's view.
Call it from inside a view callback: it addresses the runtime the view is
running in, which is the process making the call.
tag is how a view tells its fetches apart, and result is whatever fun
answered — or {:error, message} if it could not answer at all.

  


        

      


  

    
Atui.Runtime 
    



      
The main IO loop: owns the terminal, the view stack and every view's timer.
Everything that is impure lives here. Keys arrive as messages from
Atui.Input, ticks from timers, and both are dispatched to views; whatever a
view replies decides the new state. After every event the stack is rendered
into a single frame and compared with the last one — if nothing changed,
nothing is written, so an idle UI is silent on the wire.
Views are stacked, topmost first: the bottom one is the root and each push (a
popup) draws over what is below it.
Who gets what
Keys go to the root view first — the place for global keys like quit —
and on to the focused view, which is the topmost one, for every key the
root answers {:pass, state} to.
Ticks are per view: each one asks for its own interval in
Atui.View.tick_interval/1 and gets a timer and a counter of its own, so a
clock ticking every second costs nothing to a view that never ticks.
Events go to the focused view, unless addressed to a particular view with
send_event_to/3, which is how a covered view keeps working. Any message the
runtime does not recognise is delivered as an event, so a Task reply or a
PubSub broadcast reaches the UI without ceremony.
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    Functions
  


    
      
        child_spec(init_arg)

      


        Returns a specification to start this module under a supervisor.



    


    
      
        quit(runtime \\ __MODULE__)

      


        Quits the UI as if the root view had returned :halt.



    


    
      
        schedule_event_to(module, event, delay)

      


        Schedules an event for module, delivered after delay milliseconds.



    


    
      
        screen(runtime \\ __MODULE__)

      


        The most recently rendered screen — the way tests inspect the UI.



    


    
      
        send_event(runtime \\ __MODULE__, event)

      


        Sends an event to the focused view's Atui.View.handle_event/2.



    


    
      
        send_event_to(runtime, module, event)

      


        Sends an event to the topmost view of module, wherever it sits in the stack.



    


    
      
        send_key(runtime \\ __MODULE__, key)

      


        Feeds a key to the loop as if it had been typed.



    


    
      
        start_link(opts \\ [])

      


        Starts the loop.



    


    
      
        view_stack(runtime \\ __MODULE__)

      


        The current view stack as a list of modules, topmost first.



    


    
      
        view_state(runtime \\ __MODULE__, module)

      


        The state of the topmost view of module, or nil if it is not mounted.



    





      


      
        Functions


        


  
    
      
    
    
      child_spec(init_arg)



        
          
        

    

  


  

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

  



    

  
    
      
    
    
      quit(runtime \\ __MODULE__)



        
          
        

    

  


  

Quits the UI as if the root view had returned :halt.

  



  
    
      
    
    
      schedule_event_to(module, event, delay)



        
          
        

    

  


  

Schedules an event for module, delivered after delay milliseconds.
Call it from inside a view callback, where it addresses the runtime the view
is running in — how a view gives something of its own a timer without owning
a process. Returns a timer reference for Process.cancel_timer/1.

  



    

  
    
      
    
    
      screen(runtime \\ __MODULE__)



        
          
        

    

  


  

The most recently rendered screen — the way tests inspect the UI.

  



    

  
    
      
    
    
      send_event(runtime \\ __MODULE__, event)



        
          
        

    

  


  

Sends an event to the focused view's Atui.View.handle_event/2.
Sending the runtime a plain message does the same thing, so anything that can
reach the process — a monitor, a Task, a subscription — can drive the UI.

  



  
    
      
    
    
      send_event_to(runtime, module, event)



        
          
        

    

  


  

Sends an event to the topmost view of module, wherever it sits in the stack.
Lets a covered view keep working while a popup has focus. The event is dropped
if no such view is mounted.

  



    

  
    
      
    
    
      send_key(runtime \\ __MODULE__, key)



        
          
        

    

  


  

Feeds a key to the loop as if it had been typed.

  



    

  
    
      
    
    
      start_link(opts \\ [])



        
          
        

    

  


  

Starts the loop.
Options:
	:view — the root view module (required)
	:view_opts — passed to the root view's mount/1
	:headless — do not touch the terminal; render into memory only. Used by
tests, which then read frames back with screen/1.
	:size — force a viewport size as {cols, rows} instead of asking the
terminal
	:halt — :system stops the VM when the UI quits (default), :stop
only stops this process


  



    

  
    
      
    
    
      view_stack(runtime \\ __MODULE__)



        
          
        

    

  


  

The current view stack as a list of modules, topmost first.

  



    

  
    
      
    
    
      view_state(runtime \\ __MODULE__, module)



        
          
        

    

  


  

The state of the topmost view of module, or nil if it is not mounted.
A window into a running UI — for tests, and for asking a live application what
it thinks it is showing.

  


        

      


  

    
Atui.Panes 
    



      
A tiling window manager a view can hold in its own state.
Atui.Runtime stacks views: each push draws over what is below it, which is
what a popup wants. Panes are the other arrangement — several views visible at
once, side by side, sharing the space. A view that holds a %Atui.Panes{}
becomes a container: it opens and closes windows, moves focus between them,
rearranges them, and gives each one its own ticker, without any of them
knowing they are not alone on the screen.
Panes hold ordinary Atui.View modules. A pane is either such a module or
:self — the placeholder for content the host view draws itself, so the
container is a window in its own layout rather than a frame around one.
Holding one
The host keeps the struct in its state and delegates the callbacks to it.
into/3 rewrites a reply about the panes into a reply about the state that
holds them, which is what makes the delegation one line long:
defmodule Dashboard do
  use Atui.View

  alias Atui.Panes

  def mount(_opts), do: {:ok, %{panes: Panes.new(host: __MODULE__)}}

  def handle_key({:char, "q"}, state), do: {:halt, state}

  def handle_key(key, state) do
    case state.panes |> Panes.handle_key(key) |> Panes.into(state) do
      {:pass, state} -> shortcut(state, key)
      reply -> reply
    end
  end

  def handle_event(event, state) do
    state.panes |> Panes.handle_event(event) |> Panes.into(state)
  end

  def render(state, rect) do
    Panes.render(state.panes, rect, fn tile -> banner(state, tile) end)
  end

  def unmount(state), do: Panes.unmount_all(state.panes)
end
host: is the host's own module. Panes address their timers back to it
through Atui.Runtime.schedule_event_to/3, so handle_event/2 has to be
delegated for a window's ticker to run at all.
Keys, and who gets them
handle_key/2 offers the key to the focused pane first and answers with
whatever that pane replied — including {:pass, panes} for a key the pane did
not claim, which is the host's cue to treat it as a shortcut of its own. A
window is therefore free to bind a key the container also uses, and only what
no window wants reaches the container.
Movement is not automatic: bind focus_next/1, move_focus/2 and swap/2 to
whichever keys suit the application, and bind them before delegating so a
window cannot swallow them.
Ticks
Runtime timers only cover views in its stack, so a pane's ticker is a
scheduled event addressed back to the host. Each pane is asked for its
Atui.View.tick_interval/1 when it opens and again after every tick, and
counts its own ticks from one — the same contract a view in the stack gets.

      


      
        Summary


  
    Types
  


    
      
        pane()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        close(panes, module)

      


        Unmounts module's pane and takes it out of the layout.



    


    
      
        count(panes)

      


        How many panes there are.



    


    
      
        focus(panes, index)

      


        Focuses the pane at index. nil or an index out of range changes nothing.



    


    
      
        focus_index(panes)

      


        The index of the focused pane.



    


    
      
        focus_next(panes)

      


        Moves focus to the next pane in layout order, wrapping at the end.



    


    
      
        focus_prev(panes)

      


        Moves focus to the previous pane in layout order, wrapping at the start.



    


    
      
        focused(panes)

      


        The focused pane — :self, a module, or nil when there are none.



    


    
      
        handle_event(panes, event)

      


        Handles an event on behalf of the panes.



    


    
      
        handle_key(panes, key)

      


        Offers key to the focused pane.



    


    
      
        into(reply, state, key \\ :panes)

      


        Rewrites a reply about the panes into a reply about the state holding them.



    


    
      
        list(panes)

      


        The panes in layout order, as :self or a module.



    


    
      
        move_focus(panes, direction)

      


        Moves focus to the neighbouring pane in direction.



    


    
      
        new(opts \\ [])

      


        Builds a set of panes.



    


    
      
        open(panes, module, mount_opts \\ [])

      


        Mounts module as a new pane at the end of the layout, and focuses it.



    


    
      
        open?(panes, module)

      


        Whether module currently has a pane.



    


    
      
        put_state(panes, module, view_state)

      


        Replaces the state of module's pane — how a host drives one directly.



    


    
      
        render(panes, rect, self_fun \\ &blank/1)

      


        Draws every pane into a screen the size of rect.



    


    
      
        state(panes, module)

      


        The state of module's pane, or nil if it is not open.



    


    
      
        swap(panes, direction)

      


        Swaps the focused pane with its neighbour in direction.



    


    
      
        ticks(panes, module)

      


        How many ticks module's pane has had.



    


    
      
        tiles(panes, rect)

      


        How rect is divided between the panes, in layout order.



    


    
      
        toggle(panes, module, mount_opts \\ [])

      


        Closes module's pane if it is open, and opens it if it is not.



    


    
      
        unmount_all(panes)

      


        Unmounts every pane. Call it from the host's Atui.View.unmount/1.



    





      


      
        Types


        


  
    
      
    
    
      pane()



        
          
        

    

  


  

      

          @type pane() :: :self | module()


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Atui.Panes{
  focus: non_neg_integer(),
  focus_style: Atui.Style.t() | nil,
  host: module(),
  panes: [pane()],
  states: %{required(module()) => Atui.View.state()},
  ticks: %{required(module()) => non_neg_integer()}
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      close(panes, module)



        
          
        

    

  


  

Unmounts module's pane and takes it out of the layout.
Focus stays where it is unless the closed pane was the last one, in which case
it moves back to what is now the end. Closing a module with no pane is a no-op.

  



  
    
      
    
    
      count(panes)



        
          
        

    

  


  

How many panes there are.

  



  
    
      
    
    
      focus(panes, index)



        
          
        

    

  


  

Focuses the pane at index. nil or an index out of range changes nothing.

  



  
    
      
    
    
      focus_index(panes)



        
          
        

    

  


  

The index of the focused pane.

  



  
    
      
    
    
      focus_next(panes)



        
          
        

    

  


  

Moves focus to the next pane in layout order, wrapping at the end.

  



  
    
      
    
    
      focus_prev(panes)



        
          
        

    

  


  

Moves focus to the previous pane in layout order, wrapping at the start.

  



  
    
      
    
    
      focused(panes)



        
          
        

    

  


  

The focused pane — :self, a module, or nil when there are none.

  



  
    
      
    
    
      handle_event(panes, event)



        
          
        

    

  


  

Handles an event on behalf of the panes.
A pane's ticker comes through here, which is why the host has to delegate this
callback. Anything else is broadcast to every pane, the way a container passes
on news that is nobody's in particular — a job finishing, a subscription
firing. Broadcast replies only update pane state; a pane cannot halt the
application or close itself from an event it shares with its siblings.

  



  
    
      
    
    
      handle_key(panes, key)



        
          
        

    

  


  

Offers key to the focused pane.
Returns the pane's own reply, with the panes as its state:
	{:ok, panes} / {:pass, panes} — the pane's new state is kept, and a
pass is still a pass, so the host can treat the key as a shortcut
	{:push, module, opts, panes} — passed along; a pushed view lands on the
runtime's stack, over the whole layout
	{:pop, _} from a pane closes it, and comes back as {:ok, panes}
	{:halt, panes} — passed along, quitting the application

With focus on :self there is no pane to ask, so the reply is {:pass, panes}.

  



    

  
    
      
    
    
      into(reply, state, key \\ :panes)



        
          
        

    

  


  

Rewrites a reply about the panes into a reply about the state holding them.
key is where the struct lives in that state, :panes by default.
state.panes |> Panes.handle_event(event) |> Panes.into(state)

  



  
    
      
    
    
      list(panes)



        
          
        

    

  


  

The panes in layout order, as :self or a module.

  



  
    
      
    
    
      move_focus(panes, direction)



        
          
        

    

  


  

Moves focus to the neighbouring pane in direction.
direction is :left, :right, :up or :down. Focus stays put at the
edge of the grid — see Atui.Layout.neighbour/3 for how the grid is shaped.

  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

Builds a set of panes.
Options:
	:host — the module holding these panes (required). Pane timers are
delivered to it as events, so it has to delegate handle_event/2.
	:panes — what to start with, in order: :self, a view module, or
{module, mount_opts}. Defaults to [:self].
	:focus_style — the Atui.Style the focused pane's border is recoloured
with. nil draws no focus ring, for a container that marks focus itself.


  



    

  
    
      
    
    
      open(panes, module, mount_opts \\ [])



        
          
        

    

  


  

Mounts module as a new pane at the end of the layout, and focuses it.
mount_opts is passed to the view's Atui.View.mount/1. Opening a module
that already has a pane simply focuses it, so a shortcut cannot mount the same
window twice.

  



  
    
      
    
    
      open?(panes, module)



        
          
        

    

  


  

Whether module currently has a pane.

  



  
    
      
    
    
      put_state(panes, module, view_state)



        
          
        

    

  


  

Replaces the state of module's pane — how a host drives one directly.

  



    

  
    
      
    
    
      render(panes, rect, self_fun \\ &blank/1)



        
          
        

    

  


  

Draws every pane into a screen the size of rect.
self_fun is called with the local rect of the :self pane and returns the
screen to put there — the host's own content, drawn as a window among the
others. It is not called when there is no such pane.
Each pane renders in local coordinates, unaware of where in the layout it
landed, and the focused pane's border is recoloured afterwards, so a container
can mark one of its children without knowing how that child framed itself.

  



  
    
      
    
    
      state(panes, module)



        
          
        

    

  


  

The state of module's pane, or nil if it is not open.

  



  
    
      
    
    
      swap(panes, direction)



        
          
        

    

  


  

Swaps the focused pane with its neighbour in direction.
This is what rearranges the layout: two panes trade places and focus travels
with the one that moved, so a pane can be walked across the grid one swap at a
time. Nothing happens at the edge.

  



  
    
      
    
    
      ticks(panes, module)



        
          
        

    

  


  

How many ticks module's pane has had.

  



  
    
      
    
    
      tiles(panes, rect)



        
          
        

    

  


  

How rect is divided between the panes, in layout order.
The same rects render/3 draws into — for a host that needs to know where a
pane sits, to place a cursor or to read a mouse position.

  



    

  
    
      
    
    
      toggle(panes, module, mount_opts \\ [])



        
          
        

    

  


  

Closes module's pane if it is open, and opens it if it is not.

  



  
    
      
    
    
      unmount_all(panes)



        
          
        

    

  


  

Unmounts every pane. Call it from the host's Atui.View.unmount/1.

  


        

      


  

    
Atui.View behaviour
    



      
The behaviour every screen implements — the LiveView half of Atui.
A view is a pure function of its own state: mount/1 builds that state,
render/2 turns it into cells, and the callbacks return a new state plus an
optional instruction to the runtime. Views never touch the terminal, which is
what makes them testable — render/2 returns an Atui.Screen you can assert
on without a tty in sight.
Callback replies
	{:ok, state} — carry on with new state
	{:pass, state} — this key was not mine; let the focused view have it
	{:push, module, opts, state} — stack another view on top (a popup)
	{:pop, state} — close this view and return to the one below
	{:halt, state} — quit the application

Stacked, or tiled
The runtime stacks views: a {:push, module, opts, state} reply draws the
new view over what is below it, which is what a popup wants. For several views
visible at once — tiled, each with its own ticker — a view holds an
Atui.Panes in its state instead and becomes their container.
Keys, and who gets them
The root view — the one the application started with — sees every key first,
so global keys like quit live in one place. It answers {:pass, state} for
the keys it does not claim, and those go on to the view with focus, which is
the topmost one. That is the default reply, so a view that says nothing about
a key never swallows it.
Ticks
A view that wants a clock says how often in tick_interval/1; the runtime
gives it a timer of its own and calls handle_tick/2 with that view's own
count. Views without an interval never tick, and a slow view does not drag on
a fast one.
Example
defmodule MyView do
  use Atui.View

  def mount(_opts), do: {:ok, %{count: 0}}

  def tick_interval(_state), do: 1_000

  def handle_key({:char, "q"}, state), do: {:halt, state}
  def handle_key(_key, state), do: {:pass, state}

  def render(state, rect) do
    Atui.Screen.new(rect.width, rect.height)
    |> Atui.Screen.box(rect, title: " demo ")
    |> Atui.Screen.put_lines_centered(rect, ["count: #{state.count}"])
  end
end

      


      
        Summary


  
    Types
  


    
      
        reply()

      


    


    
      
        state()

      


    





  
    Callbacks
  


    
      
        handle_event(event, state)

      


        Handles anything that is neither a key nor a tick.



    


    
      
        handle_key(key, state)

      


        Handles a key press. Only the topmost view receives keys.



    


    
      
        handle_tick(tick, state)

      


        Handles a timer tick. tick counts this view's own ticks, from zero.



    


    
      
        mount(opts)

      


        Builds the view's initial state.



    


    
      
        place(state, viewport)

      


        Chooses where the view sits inside the viewport.



    


    
      
        render(state, rect)

      


        Draws the view.



    


    
      
        tick_interval(state)

      


        How often this view wants a tick, in milliseconds.



    


    
      
        unmount(state)

      


        Called before the view is discarded (pop, halt or shutdown).



    





  
    Functions
  


    
      
        assign(state, keyword_or_map)

      


        Puts several values at once: assign(state, now: t, count: n).



    


    
      
        assign(state, key, value)

      


        Puts a value in a map-shaped state.



    





      


      
        Types


        


  
    
      
    
    
      reply()



        
          
        

    

  


  

      

          @type reply() ::
  {:ok, state()}
  | {:pass, state()}
  | {:push, module(), keyword(), state()}
  | {:pop, state()}
  | {:halt, state()}


      



  



  
    
      
    
    
      state()



        
          
        

    

  


  

      

          @type state() :: term()


      



  


        

      

      
        Callbacks


        


  
    
      
    
    
      handle_event(event, state)



        
          
        

    

  


  

      

          @callback handle_event(event :: term(), state()) :: reply()


      


Handles anything that is neither a key nor a tick.
Events come from Atui.Runtime.send_event/2 and from plain messages sent to
the runtime process — a Task reply, a PubSub broadcast, a poller telling the
UI that something changed. This is the handle_info/2 of a LiveView.

  



  
    
      
    
    
      handle_key(key, state)



        
          
        

    

  


  

      

          @callback handle_key(key :: Atui.Key.t(), state()) :: reply()


      


Handles a key press. Only the topmost view receives keys.

  



  
    
      
    
    
      handle_tick(tick, state)



        
          
        

    

  


  

      

          @callback handle_tick(tick :: non_neg_integer(), state()) :: reply()


      


Handles a timer tick. tick counts this view's own ticks, from zero.

  



  
    
      
    
    
      mount(opts)



        
          
        

    

  


  

      

          @callback mount(opts :: keyword()) :: {:ok, state()}


      


Builds the view's initial state.

  



  
    
      
    
    
      place(state, viewport)



        
          
        

    

  


  

      

          @callback place(state(), viewport :: Atui.Rect.t()) :: Atui.Rect.t()


      


Chooses where the view sits inside the viewport.
Defaults to the whole viewport; popups override it to centre themselves.

  



  
    
      
    
    
      render(state, rect)



        
          
        

    

  


  

      

          @callback render(state(), rect :: Atui.Rect.t()) :: Atui.Screen.t()


      


Draws the view.
rect is the view's own area with its origin at {0, 0} — a view always
draws in local coordinates, and the runtime places the result.

  



  
    
      
    
    
      tick_interval(state)



        
          
        

    

  


  

      

          @callback tick_interval(state()) :: pos_integer() | nil


      


How often this view wants a tick, in milliseconds.
nil — the default — means no ticker at all. Read fresh before each timer is
set, so a view can change its own rate as its state changes.

  



  
    
      
    
    
      unmount(state)


        (optional)


        
          
        

    

  


  

      

          @callback unmount(state()) :: :ok


      


Called before the view is discarded (pop, halt or shutdown).

  


        

      

      
        Functions


        


  
    
      
    
    
      assign(state, keyword_or_map)



        
          
        

    

  


  

Puts several values at once: assign(state, now: t, count: n).

  



  
    
      
    
    
      assign(state, key, value)



        
          
        

    

  


  

Puts a value in a map-shaped state.
Sugar for the LiveView habit of naming what changed rather than rebuilding the
map. import Atui.View to use it unqualified.
def handle_tick(_tick, state), do: {:ok, assign(state, :now, DateTime.utc_now())}

  


        

      


  

    
Atui.TextInput 
    



      
A single-line text field a view holds in its own state.
Like Atui.Panes, this is a struct with callbacks rather than a view: it owns
no process and no part of the screen. The host keeps one in its state, offers
keys to it, and draws it into a row of its own screen — so a field can sit in
a border, in a table header, in a popup, wherever the host has a row to spare.
Holding one
defmodule Search do
  use Atui.View

  alias Atui.TextInput

  def mount(_opts), do: {:ok, %{input: TextInput.new(prompt: "search: ")}}

  def handle_key(:enter, state), do: {:ok, submit(state)}

  def handle_key(key, state) do
    case state.input |> TextInput.handle_key(key) |> TextInput.into(state) do
      {:pass, state} -> shortcut(state, key)
      reply -> reply
    end
  end

  def render(state, rect) do
    Screen.new(rect.width, rect.height)
    |> Screen.box(rect)
    |> TextInput.draw(state.input, Rect.new(1, 1, rect.width - 2, 1))
  end
end
into/3 rewrites a reply about the field into a reply about the state that
holds it, which keeps the delegation one line long. Bind the keys the host
wants for itself before delegating: a field claims every printable
character, so a list underneath one navigates with the arrows and Enter, not
with letters.
Which keys it claims
Printable characters, and the editing keys a readline user expects:
		
	← →	one character
	Ctrl/Alt with ← →	one word
	Home, End, Ctrl-A, Ctrl-E	either end
	Backspace, Delete	one character either side of the cursor
	Ctrl-W	the word before the cursor
	Ctrl-U, Ctrl-K	to the start, to the end

Everything else — Enter, Tab, ESC, the vertical arrows — comes back as
{:pass, input} for the host to deal with. A field never swallows a key it
has no use for.
The cursor
Atui paints cells, and the terminal's own cursor stays hidden in the
alternate screen, so the cursor here is a cell: draw/4 reverses the one
the cursor sits on. That is why a field needs no cooperation from the runtime
to be drawn anywhere — and why an unfocused field, drawn with focus: false,
simply has no cursor in it.
Long values scroll horizontally: what is drawn is the window of the value
that keeps the cursor in view, which is a pure function of the value, the
cursor and the width, so nothing about scrolling is kept in the struct.

      


      
        Summary


  
    Types
  


    
      
        reply()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        clear(input)

      


        Empties the field.



    


    
      
        draw(screen, input, rect, opts \\ [])

      


        Draws the field into one row of screen.



    


    
      
        empty?(text_input)

      


        True while there is nothing in the field.



    


    
      
        handle_key(input, key)

      


        Offers a key to the field.



    


    
      
        into(reply, state, key \\ :input)

      


        Rewrites a reply about the field into a reply about the state holding it.



    


    
      
        new(opts \\ [])

      


        Builds a field.



    


    
      
        put_value(input, text)

      


        Replaces the text, putting the cursor at the end of it.



    


    
      
        value(input)

      


        The text in the field.



    


    
      
        window(input, width)

      


        The window of the value that draw/4 would show in width columns.



    





      


      
        Types


        


  
    
      
    
    
      reply()



        
          
        

    

  


  

      

          @type reply() :: {:ok, t()} | {:pass, t()}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Atui.TextInput{
  cursor: non_neg_integer(),
  max_length: pos_integer() | nil,
  placeholder: String.t(),
  prompt: String.t(),
  value: String.t()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      clear(input)



        
          
        

    

  


  

      

          @spec clear(t()) :: t()


      


Empties the field.

  



    

  
    
      
    
    
      draw(screen, input, rect, opts \\ [])



        
          
        

    

  


  

      

          @spec draw(Atui.Screen.t(), t(), Atui.Rect.t(), keyword()) :: Atui.Screen.t()


      


Draws the field into one row of screen.
rect is where it goes; only its first row is used. Options:
	:style — the value's style
	:prompt_style — the prompt's (defaults to :style)
	:placeholder_style — the placeholder's (defaults to :style)
	:cursor_style — the cell the cursor is on (reverse video by default)
	:focus — draw the cursor at all (default true)


  



  
    
      
    
    
      empty?(text_input)



        
          
        

    

  


  

      

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


      


True while there is nothing in the field.

  



  
    
      
    
    
      handle_key(input, key)



        
          
        

    

  


  

      

          @spec handle_key(t(), Atui.Key.t()) :: reply()


      


Offers a key to the field.
Answers {:ok, input} for a key it used and {:pass, input} for one it did
not, the same contract Atui.View.handle_key/2 has — see the module docs
for which keys are which.

  



    

  
    
      
    
    
      into(reply, state, key \\ :input)



        
          
        

    

  


  

      

          @spec into(reply(), map(), atom()) :: {:ok | :pass, map()}


      


Rewrites a reply about the field into a reply about the state holding it.
state.input |> TextInput.handle_key(key) |> TextInput.into(state)
key is where the field sits in the state, :input by default.

  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

      

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


      


Builds a field.
Options:
	:value — the initial text (the cursor starts after it)
	:placeholder — what to draw while the value is empty
	:prompt — a label drawn before the value, e.g. "search: "
	:max_length — the most characters the value may hold


  



  
    
      
    
    
      put_value(input, text)



        
          
        

    

  


  

      

          @spec put_value(t(), String.t()) :: t()


      


Replaces the text, putting the cursor at the end of it.

  



  
    
      
    
    
      value(input)



        
          
        

    

  


  

      

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


      


The text in the field.

  



  
    
      
    
    
      window(input, width)



        
          
        

    

  


  

      

          @spec window(t(), pos_integer()) :: {String.t(), non_neg_integer()}


      


The window of the value that draw/4 would show in width columns.
Returns {text, cursor_column}, the column being where in text the cursor
falls. Exposed because a host that draws the value itself still wants the
scrolling rule, and because it is the honest thing to assert on in a test.

  


        

      


  

    
Atui.Layout 
    



      
Splits a rect into non-overlapping rects.
Pure geometry — no screens, no views. Leftover cells that do not divide evenly
go to the first tiles, one each, so the pieces always add up to exactly the
rect they came from and nothing is left unpainted.

      


      
        Summary


  
    Functions
  


    
      
        column_sizes(n)

      


        How many tiles each column holds, for a grid of n.



    


    
      
        columns(rect, n)

      


        Splits rect into n side-by-side columns.



    


    
      
        neighbour(count, index, direction)

      


        The tile next to index in direction, or nil at the edge of the grid.



    


    
      
        rows(rect, n)

      


        Splits rect into n stacked rows.



    


    
      
        split_bottom(rect, size)

      


        Cuts size cells off the bottom of rect, returning {rest, taken}.



    


    
      
        split_top(rect, size)

      


        Cuts size cells off the top of rect.



    


    
      
        tile(rect, n)

      


        Arranges n tiles in a grid, filled column by column.



    





      


      
        Functions


        


  
    
      
    
    
      column_sizes(n)



        
          
        

    

  


  

How many tiles each column holds, for a grid of n.
Columns are the square root of the count, rounded up, and the tiles spread as
evenly as they can. Any remainder goes to the later columns, which keeps the
first column the shortest — with three tiles that makes it a single master
beside a stack of two.
iex> Atui.Layout.column_sizes(3)
[1, 2]

iex> Atui.Layout.column_sizes(6)
[2, 2, 2]

  



  
    
      
    
    
      columns(rect, n)



        
          
        

    

  


  

Splits rect into n side-by-side columns.

  



  
    
      
    
    
      neighbour(count, index, direction)



        
          
        

    

  


  

The tile next to index in direction, or nil at the edge of the grid.
Moving between columns keeps the row where it can and clamps to the last row
of a shorter column, so a tile always lands somewhere.
iex> Atui.Layout.neighbour(3, 2, :left)
0

iex> Atui.Layout.neighbour(3, 0, :up)
nil

  



  
    
      
    
    
      rows(rect, n)



        
          
        

    

  


  

Splits rect into n stacked rows.

  



  
    
      
    
    
      split_bottom(rect, size)



        
          
        

    

  


  

Cuts size cells off the bottom of rect, returning {rest, taken}.

  



  
    
      
    
    
      split_top(rect, size)



        
          
        

    

  


  

Cuts size cells off the top of rect.
Returns {taken, rest} — how a status bar or a header claims its row.

  



  
    
      
    
    
      tile(rect, n)



        
          
        

    

  


  

Arranges n tiles in a grid, filled column by column.
One tile fills the space, two share it side by side, three put a master on the
left with two stacked beside it, four make a square, and so on — see
column_sizes/1 for the shape. Tiles come back in the order they fill, which
is the order column_sizes/1 describes, so an index into the list is a
position in the grid.

  


        

      


  

    
Atui.Rect 
    



      
A rectangular region of the terminal, in cell coordinates.
The origin {0, 0} is the top-left cell. Rects are used both to describe a
viewport (the whole terminal) and to place a view inside it.

      


      
        Summary


  
    Types
  


    
      
        t()

      


    





  
    Functions
  


    
      
        centered(outer, width, height)

      


        Centres a width x height rect inside outer.



    


    
      
        inset(rect, n)

      


        The rect inset by n cells on every side (a border's interior).



    


    
      
        new(x, y, width, height)

      


        Builds a rect, clamping the size to zero or more.



    


    
      
        sized(width, height)

      


        A rect at the origin with the given size.



    


    
      
        to_local(rect)

      


        The same rect moved to the origin — what a view sees when it renders.



    





      


      
        Types


        


  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Atui.Rect{
  height: non_neg_integer(),
  width: non_neg_integer(),
  x: integer(),
  y: integer()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      centered(outer, width, height)



        
          
        

    

  


  

Centres a width x height rect inside outer.
The size is clamped to outer, so a popup larger than the terminal simply
fills it instead of spilling over the edges.

  



  
    
      
    
    
      inset(rect, n)



        
          
        

    

  


  

The rect inset by n cells on every side (a border's interior).

  



  
    
      
    
    
      new(x, y, width, height)



        
          
        

    

  


  

Builds a rect, clamping the size to zero or more.

  



  
    
      
    
    
      sized(width, height)



        
          
        

    

  


  

A rect at the origin with the given size.

  



  
    
      
    
    
      to_local(rect)



        
          
        

    

  


  

The same rect moved to the origin — what a view sees when it renders.

  


        

      


  

    
Atui.Screen 
    



      
A fixed-size grid of terminal cells that views draw into.
Every write is clipped to the screen bounds, so a view can never corrupt the
frame by drawing past its own edges. Screens compose: a view renders into a
screen the size of its rect, and the runtime overlays that onto the frame.
Each cell holds a grapheme and an Atui.Style. Styles stay data until the
very last moment — to_iodata/1 emits an escape sequence only where the style
changes from the cell before it, and to_text/1 drops them entirely, which is
what tests assert against.

      


      
        Summary


  
    Types
  


    
      
        cell()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        box(screen, rect, opts \\ [])

      


        Draws a box border around rect.



    


    
      
        cell(screen, x, y)

      


        The cell at {x, y} as {grapheme, style}, or nil if out of bounds.



    


    
      
        fill(screen, rect, grapheme \\ " ", style \\ nil)

      


        Fills rect with grapheme (a space by default).



    


    
      
        new(width, height)

      


        A blank screen of the given size.



    


    
      
        overlay(base, other, x, y)

      


        Copies every cell of other onto base, offset by {x, y}.



    


    
      
        put(screen, x, y, grapheme, style \\ nil)

      


        Writes a single grapheme, ignoring out-of-bounds coordinates.



    


    
      
        put_lines_centered(screen, rect, lines, style \\ nil)

      


        Vertically centres lines inside rect, each horizontally centred.



    


    
      
        put_text(screen, x, y, text, style \\ nil)

      


        Writes text starting at {x, y}, clipped to the screen.



    


    
      
        put_text_centered(screen, rect, y, text, style \\ nil)

      


        Writes text horizontally centred on row y within rect.



    


    
      
        put_text_right(screen, rect, y, text, style \\ nil, margin \\ 0)

      


        Writes text right-aligned on row y within rect.



    


    
      
        rect(screen)

      


        The full extent of the screen as a rect.



    


    
      
        restyle(screen, rect, style)

      


        Restyles the cells in rect, keeping whatever graphemes are already there.



    


    
      
        restyle_border(screen, rect, style)

      


        Restyles the outline of rect — a focus ring around whatever is drawn there.



    


    
      
        to_iodata(screen)

      


        Renders the screen as iodata: graphemes, escape sequences, rows separated by
CRLF.



    


    
      
        to_string(screen)

      


        The rendered screen as a binary, escape sequences included.



    


    
      
        to_text(screen)

      


        The screen as plain text, one row per line, with every style dropped.



    


    
      
        truncate(text, width)

      


        Truncates text to at most width graphemes.



    





      


      
        Types


        


  
    
      
    
    
      cell()



        
          
        

    

  


  

      

          @type cell() :: {String.t(), Atui.Style.t() | nil}


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Atui.Screen{
  cells: %{required({integer(), integer()}) => cell()},
  height: non_neg_integer(),
  width: non_neg_integer()
}


      



  


        

      

      
        Functions


        


    

  
    
      
    
    
      box(screen, rect, opts \\ [])



        
          
        

    

  


  

Draws a box border around rect.
Options:
	:title — centred in the top border, e.g. " Atui v0.1.0 "
	:chars — border charset: :single (default), :double or :round
	:style — an Atui.Style for the border and the fill
	:title_style — an Atui.Style for the title (defaults to :style)
	:fill — blank the interior first (default true), so a popup hides
whatever it is drawn over


  



  
    
      
    
    
      cell(screen, x, y)



        
          
        

    

  


  

The cell at {x, y} as {grapheme, style}, or nil if out of bounds.

  



    

    

  
    
      
    
    
      fill(screen, rect, grapheme \\ " ", style \\ nil)



        
          
        

    

  


  

Fills rect with grapheme (a space by default).

  



  
    
      
    
    
      new(width, height)



        
          
        

    

  


  

A blank screen of the given size.

  



  
    
      
    
    
      overlay(base, other, x, y)



        
          
        

    

  


  

Copies every cell of other onto base, offset by {x, y}.

  



    

  
    
      
    
    
      put(screen, x, y, grapheme, style \\ nil)



        
          
        

    

  


  

Writes a single grapheme, ignoring out-of-bounds coordinates.

  



    

  
    
      
    
    
      put_lines_centered(screen, rect, lines, style \\ nil)



        
          
        

    

  


  

Vertically centres lines inside rect, each horizontally centred.

  



    

  
    
      
    
    
      put_text(screen, x, y, text, style \\ nil)



        
          
        

    

  


  

Writes text starting at {x, y}, clipped to the screen.

  



    

  
    
      
    
    
      put_text_centered(screen, rect, y, text, style \\ nil)



        
          
        

    

  


  

Writes text horizontally centred on row y within rect.

  



    

    

  
    
      
    
    
      put_text_right(screen, rect, y, text, style \\ nil, margin \\ 0)



        
          
        

    

  


  

      

          @spec put_text_right(
  t(),
  Atui.Rect.t(),
  integer(),
  String.t(),
  Atui.Style.t() | nil,
  non_neg_integer()
) :: t()


      


Writes text right-aligned on row y within rect.
margin is the columns to leave clear at the right-hand end, which is how a
label sits inside a border rather than on it: 2 keeps the border column
and one character of border showing beyond the text, the way a box/3 title
is written with a space at each end.
y is a row of the screen, as it is in put_text_centered/5; rect decides
only where the text ends.

  



  
    
      
    
    
      rect(screen)



        
          
        

    

  


  

The full extent of the screen as a rect.

  



  
    
      
    
    
      restyle(screen, rect, style)



        
          
        

    

  


  

Restyles the cells in rect, keeping whatever graphemes are already there.

  



  
    
      
    
    
      restyle_border(screen, rect, style)



        
          
        

    

  


  

Restyles the outline of rect — a focus ring around whatever is drawn there.
It recolours cells rather than drawing a border, so a container can mark one
of its children without knowing how that child chose to frame itself.

  



  
    
      
    
    
      to_iodata(screen)



        
          
        

    

  


  

Renders the screen as iodata: graphemes, escape sequences, rows separated by
CRLF.
CRLF (not LF) because the terminal is in raw mode: without the carriage
return the cursor stays in whatever column the previous row ended on. Each row
ends in the default style, so a coloured background cannot leak into the next.

  



  
    
      
    
    
      to_string(screen)



        
          
        

    

  


  

The rendered screen as a binary, escape sequences included.

  



  
    
      
    
    
      to_text(screen)



        
          
        

    

  


  

The screen as plain text, one row per line, with every style dropped.
This is the view a person would see, which makes it what assertions want.

  



  
    
      
    
    
      truncate(text, width)



        
          
        

    

  


  

Truncates text to at most width graphemes.

  


        

      


  

    
Atui.Style 
    



      
Colour and text attributes for a cell.
A style is data, not escape codes: views build %Atui.Style{} structs and the
screen turns runs of equally-styled cells into SGR sequences when it renders.
That keeps views comparable — two frames differ when their styles differ,
not when someone reordered the escape codes.
Style.new(fg: :bright_cyan, bold: true)
Style.new(fg: 208, bg: :black)            # 256-colour palette
Style.new(fg: {:rgb, 255, 128, 0})        # truecolor
Colours are a named colour (:red, :bright_red, …), an integer 0..255
from the 256-colour palette, or {:rgb, r, g, b}.

      


      
        Summary


  
    Types
  


    
      
        color()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        default()

      


        The terminal's own colours and attributes — renders as no escape codes.



    


    
      
        default?(style)

      


        True when the style asks for nothing (nil counts as default).



    


    
      
        new(opts \\ [])

      


        Builds a style; see the module docs for the accepted colours.



    


    
      
        reset()

      


        The sequence returning the terminal to its default style.



    


    
      
        to_ansi(style)

      


        The SGR sequence that turns this style on, or "" for the default.



    


    
      
        transition(previous, next)

      


        The escape codes to move from previous to next.



    





      


      
        Types


        


  
    
      
    
    
      color()



        
          
        

    

  


  

      

          @type color() :: atom() | 0..255 | {:rgb, 0..255, 0..255, 0..255} | nil


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() :: %Atui.Style{
  bg: color(),
  bold: boolean(),
  dim: boolean(),
  fg: color(),
  italic: boolean(),
  reverse: boolean(),
  underline: boolean()
}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      default()



        
          
        

    

  


  

The terminal's own colours and attributes — renders as no escape codes.

  



  
    
      
    
    
      default?(style)



        
          
        

    

  


  

True when the style asks for nothing (nil counts as default).

  



    

  
    
      
    
    
      new(opts \\ [])



        
          
        

    

  


  

Builds a style; see the module docs for the accepted colours.

  



  
    
      
    
    
      reset()



        
          
        

    

  


  

The sequence returning the terminal to its default style.

  



  
    
      
    
    
      to_ansi(style)



        
          
        

    

  


  

The SGR sequence that turns this style on, or "" for the default.

  



  
    
      
    
    
      transition(previous, next)



        
          
        

    

  


  

The escape codes to move from previous to next.
Styles are absolute rather than incremental, so any change resets first —
a cell's appearance never depends on what was drawn before it.

  


        

      


  

    
Atui.Text 
    



      
The things a terminal UI does to a string that does not fit, and the one it
does to a string it did not write.
Atui.Screen puts graphemes on a grid of cells, which is a harder surface to
draw text on than it looks. A line longer than the row it is in has to lose
something, and which end it loses decides whether the reader can still tell
what they are looking at: a path is identified by its last component and a
message by its first. A line of somebody else's output has to be stripped of
the escape sequences that would otherwise stop being text and start being
instructions to the terminal.
These are pure functions over strings — nothing here knows about a screen —
so they compose with whatever a view is doing and are testable on their own.
Atui.Screen.truncate/2 is the neighbour of elide_right/2 that cuts
without saying it did, which is what a title wants and what a value does not.

      


      
        Summary


  
    Functions
  


    
      
        elide_left(text, width)

      


        Shortens text to width, keeping the end of it.



    


    
      
        elide_right(text, width)

      


        Shortens text to width, keeping the start of it.



    


    
      
        first_fitting(candidates, width)

      


        The first of candidates that fits in width, or the last one.



    


    
      
        hard_wrap(text, width)

      


        Breaks text into chunks of exactly width characters.



    


    
      
        sanitize(text)

      


        Makes one line of somebody else's output safe to draw.



    


    
      
        wrap(text, width)

      


        Breaks text into lines of at most width, on whitespace.



    





      


      
        Functions


        


  
    
      
    
    
      elide_left(text, width)



        
          
        

    

  


  

      

          @spec elide_left(String.t(), non_neg_integer()) :: String.t()


      


Shortens text to width, keeping the end of it.
For a path, or anything else whose identifying part is at the far end: a
hundred directories that all begin /opt/production/ are told apart by what
comes after it.

  



  
    
      
    
    
      elide_right(text, width)



        
          
        

    

  


  

      

          @spec elide_right(String.t(), non_neg_integer()) :: String.t()


      


Shortens text to width, keeping the start of it.

  



  
    
      
    
    
      first_fitting(candidates, width)



        
          
        

    

  


  

      

          @spec first_fitting([String.t()], integer()) :: String.t()


      


The first of candidates that fits in width, or the last one.
How a footer says as much as there is room for: the fullest wording first,
the terse one last, and the last is used even when nothing fits — the screen
is then too narrow for anything to be right, and something is better than a
blank.
iex> Atui.Text.first_fitting([" ↑↓ select · ⏎ open ", " ↑↓ ⏎ ", ""], 10)
" ↑↓ ⏎ "
A ladder of wordings is a better answer to a narrow terminal than one wording
cut short, because the thing an elided hint loses is the key it was naming.

  



  
    
      
    
    
      hard_wrap(text, width)



        
          
        

    

  


  

      

          @spec hard_wrap(String.t(), pos_integer()) :: [String.t()]


      


Breaks text into chunks of exactly width characters.
wrap/2 breaks on whitespace, which is right for prose and wrong for a log:
a stack trace or a JSON payload has no spaces where the break is wanted, and
losing the tail of it to an ellipsis loses the part that says what happened.
Nothing is dropped here.

  



  
    
      
    
    
      sanitize(text)



        
          
        

    

  


  

      

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


      


Makes one line of somebody else's output safe to draw.
Anything a view did not write itself — a log line, a command's output, a file
— is not text as far as the terminal is concerned. Atui.Screen puts
graphemes in cells, and an escape sequence in a cell is not a colour, it is a
hole in the frame: one stray \e[2J from a subprocess clears the screen the
UI is drawing on, and one \e[6n makes the terminal answer into the input
stream. So the escapes come out, tabs become four spaces — a tab in a cell
moves the cursor to the next tab stop and takes the rest of the row with it —
and the remaining control characters go.
Colour is lost. That is the trade: a pane that cannot be corrupted by what it
is showing.

  



  
    
      
    
    
      wrap(text, width)



        
          
        

    

  


  

      

          @spec wrap(String.t(), pos_integer()) :: [String.t()]


      


Breaks text into lines of at most width, on whitespace.
A word longer than the width is left long rather than cut: it is a path or an
id, and half of one is worse than a line that overflows and gets clipped by
the screen.

  


        

      


  

    
Atui.Input 
    



      
Reads the terminal and sends decoded keys to a target process.
Two processes are involved. A pump sits blocked in a read on stdin — it can
do nothing else, which is exactly why it is on its own. A decoder collects
those bytes, runs them through Atui.Key, and forwards {:atui_key, key}
messages to the runtime.
The decoder's receive timeout is what makes a bare ESC usable: if no further
byte follows within esc_timeout the pending buffer is flushed as :esc
rather than waiting forever for an arrow key that is not coming.

      


      
        Summary


  
    Functions
  


    
      
        start_link(target, opts \\ [])

      


        Starts the decoder (and its pump), linked to the caller.



    





      


      
        Functions


        


    

  
    
      
    
    
      start_link(target, opts \\ [])



        
          
        

    

  


  

Starts the decoder (and its pump), linked to the caller.
Options:
	:read — 0-arity function returning bytes, :eof or {:error, term}.
Defaults to a blocking one-byte read of stdin; override it in tests.
	:esc_timeout — ms to wait before a lone ESC is reported (default 40)


  


        

      


  

    
Atui.Key 
    



      
Decodes a raw byte stream from the terminal into key events.
In raw mode the terminal hands us bytes, not keystrokes: arrows arrive as
escape sequences, Ctrl-C as byte 3, and a non-ASCII character as two to four
UTF-8 bytes. decode/1 turns whatever bytes have arrived so far into keys,
returning any trailing incomplete sequence for the next read.
A lone ESC is indistinguishable from the start of an arrow key until either
more bytes arrive or enough time passes — see flush/1.
Modifiers
A key held with Shift, Alt or Ctrl decodes as {modifiers, key}, the
modifiers in a list: {[:shift], :left}, {[:ctrl], "a"},
{[:shift, :ctrl], :up}. Bare keys stay bare, so :left means exactly that.
Terminals report modified arrows as \e[1;2A and friends; the rxvt style
(\e[a) is not decoded.

      


      
        Summary


  
    Types
  


    
      
        modifier()

      


    


    
      
        modifiers()

      


    


    
      
        t()

      


    





  
    Functions
  


    
      
        decode(buffer)

      


        Decodes buffer into {keys, rest}.



    


    
      
        flush(buffer)

      


        Decodes a buffer that has stopped growing (an input timeout).



    





      


      
        Types


        


  
    
      
    
    
      modifier()



        
          
        

    

  


  

      

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


      



  



  
    
      
    
    
      modifiers()



        
          
        

    

  


  

      

          @type modifiers() :: [modifier()]


      



  



  
    
      
    
    
      t()



        
          
        

    

  


  

      

          @type t() ::
  :enter
  | :tab
  | :backspace
  | :esc
  | :up
  | :down
  | :left
  | :right
  | :home
  | :end
  | :delete
  | :page_up
  | :page_down
  | :ctrl_c
  | {:char, String.t()}
  | {modifiers(), t()}
  | {:unknown, binary()}


      



  


        

      

      
        Functions


        


  
    
      
    
    
      decode(buffer)



        
          
        

    

  


  

      

          @spec decode(binary()) :: {[t()], binary()}


      


Decodes buffer into {keys, rest}.
rest is the tail of an escape or UTF-8 sequence that is not complete yet;
prepend it to the next chunk of bytes.

  



  
    
      
    
    
      flush(buffer)



        
          
        

    

  


  

      

          @spec flush(binary()) :: [t()]


      


Decodes a buffer that has stopped growing (an input timeout).
This is where a pending ESC finally becomes the :esc key.

  


        

      


  

    
Atui.Terminal 
    



      
Terminal setup, teardown and the handful of ANSI sequences the runtime needs.
Getting keys one at a time
Putting the terminal in raw mode is not enough. When the BEAM finds a usable
terminal it starts its own line editor (prim_tty), which reads stdin, echoes
what you type and hands the reader a whole line once you press Enter — no
matter what stty says. So raw mode is asked for the way OTP intends:
:shell.start_interactive({:noshell, :raw}), which switches that driver into
raw mode and delivers each character as it is typed.
That path needs a VM started with -noshell, which is how mix run and
release start scripts run. Where it is not available — inside IEx, or on OTP
older than 26.2 — we fall back to stty against /dev/tty, which is enough
when the BEAM has not claimed the terminal (no TERM, output redirected).
Ctrl-C
In raw mode prim_tty still treats byte 3 as the emulator break, popping the
BREAK menu over the UI. The VM flag +Bc makes it a normal byte instead, so
the runtime can act on it. Pass it however the application starts:
elixir --erl "+Bc" -S mix run --no-halt
ELIXIR_ERL_OPTIONS="+Bc" mix run --no-halt
In a release, put +Bc on a line of its own in rel/vm.args.eex.

      


      
        Summary


  
    Functions
  


    
      
        draw(iodata)

      


        Draws a frame, homing the cursor first so rows land where they belong.



    


    
      
        enter()

      


        Switches to the alternate screen buffer and hides the cursor.



    


    
      
        leave()

      


        Shows the cursor and returns to the normal screen buffer.



    


    
      
        raw_mode()

      


        Puts the terminal into raw mode with echo off.



    


    
      
        restore(saved)

      


        Restores a stty state captured by raw_mode/0.



    


    
      
        size()

      


        The terminal size as {columns, rows}, falling back to 80x24.
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Draws a frame, homing the cursor first so rows land where they belong.

  



  
    
      
    
    
      enter()



        
          
        

    

  


  

Switches to the alternate screen buffer and hides the cursor.

  



  
    
      
    
    
      leave()



        
          
        

    

  


  

Shows the cursor and returns to the normal screen buffer.

  



  
    
      
    
    
      raw_mode()



        
          
        

    

  


  

Puts the terminal into raw mode with echo off.
Returns {:ok, saved} where saved is the previous stty state to hand back
to restore/1 (nil if there was no terminal to ask), or :error if raw
mode could not be established at all — tests and CI, where the runtime falls
back to rendering blind.

  



  
    
      
    
    
      restore(saved)



        
          
        

    

  


  

Restores a stty state captured by raw_mode/0.
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The terminal size as {columns, rows}, falling back to 80x24.
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